PEER REVIEWED

Effects of new drainage, retention,
and formation technology for improv-
ing production rates and runnability
of recycled fiber cylinder machines

FRANK A. ADAMSKY anD BOBBY J. WILLIAMS

HE PULP AND PAPER INDUSTRY
has long excelled in recy-
cling. Additional demands
and regulations now dictate

the necessity to recycle even more

waste streams of lower fiber quality.

These outside forces and additional

sources of post-consumer fiber

cause additional volatility in the
recycled fiber market.

Multi-ply cylinder machines have
long been the workhorses of the
recycle market. They produce a vari-
ety of products including gypsum
wallboard facing, tube stock, and
chipboard. Recycled fiber pricing,
availability, and quality are quite
volatile in today’s market. These fac-
tors can strain the ability of a recy-
cled fiber mill to produce consistent
product quality and quantity eco-
nomically.

Specialty chemicals have found
wide applicability in these mills.
They improve drainage and reten-
tion; prevent inorganic scale and
deposits; and provide biological con-
trol, contaminant passivation, de-
foaming, etc. (1). High molecular
weight charged polymer drainage/
retention (D/R) aids the prime
chemicals to control wet-end perfor-
mance. D/R aids have grown to
widespread use over the last two
decades for improving first-pass
retention and free water drainage in
the cylinder vat (2, 3). These D/R
aids are typically single component,
high molecular weight, charged,
acrylamide-based polymers. The

flocculating action of these synthetic
polymers on all solid components of
the dilute stock aids in retention.
Although the flocculated solids allow
water to drain through the cylinder
mold at a greater rate, they can
reduce the mass uniformity of the
individual ply—formation. This
reduced formation can manifest itself
in appearance in the outer plies. It
can also affect the inner ply bonding
and subsequent water removal
through the multiple plies. One can
predict performance of these D/R
aids using standard laboratory proce-
dures such as CSF and Britt jar reten-
tion testing.

The objective of this work is to
introduce a new drainage/reten-
tion/formation (D/R/F) program that
goes beyond the standard, single
polymer D/R aid to provide
enhanced production and runnabil-
ity in cylinder machine operations.
The new D/R/F program uses a high
molecular weight, cationic emulsion
or dispersion polymer—similar to a
D/R aid—with a modified lignosul-
fonate. Both polymers are water solu-
ble. For simplicity, we will refer to
the high molecular weight cationic
dispersion polymer as a D/R aid and
the lignosulfonate as a D/R/F aid. The
synergistic combination of the two
will be the D/R/F program. We will
show that standard laboratory test
methods have limited use in predict-
ing the performance of this D/R/F
program. We also discuss results of
standard laboratory testing of a syn-
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rates and runnability without chang-
ing-the-incoming-fiber-mix: The-sys-
tem uses a high molecular weight
cationic dispersion or emulsion poly-
mer with a modified natural polymer.
The new system does not require any
change in operating conditions or
involve any mechanical modifications
to the paper machine. Long-term use
of the new additive program has led
to machine speed increases of 6-8%
and reductions in operational down-
time of 13-25%.

Application:

A combination of water soluble addi-
tives increases production rates and
runnability in the manufacture of
recycled paperboard.

thetic recycled furnish’s response to
a D/R aid and the new D/R/F pro-
gram. This paper presents the
results of an on-machine evaluation
of the dosage level and paper
machine response for both treat-
ments. In addition, we analyze the
impacts of long-term use of this new
D/R/F program for three paper-
board grades made on the paper
machine used in the evaluation.

EXPERIMENTAL
Laboratory studies
Preparation of synthetic recycle
pulp furnish. Due to the variability
in furnish at most recycle paper
mills, we synthesized a reproducible
standard recycle furnish. This
allowed fiber and water chemistry
uniformity between experiments.
We determined “typical” water
chemistry by averaging six samples
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of white water from three recycle
mills subjected to standard mineral
analysis and testing. Table 1 lists the
important aspects of this furnish.
Testing of synthetic recycle pulp
furnish. We evaluated the synthetic
furnish using standard laboratory
methods under various treatment
conditions. A Schopper-Riegler
drainage tester determined drainage
rate, and a vaned Britt dynamic
drainage jar fitted with a 30-mesh
screen evaluated first-pass retention.
Table Il describes the sequence for
treatment of the furnish. This
sequence is a combination of calcu-
lated residence times from the
actual machine approach piping sys-
tem—to  determine  injection
times—and actual first-pass reten-
tions averaged across all vats—to
determine mixing speed.

Following are the definitions of
the treatment levels. Addition of the
single D/R aid polymer was in 0.2
Ib/active ton increments over a
range that has been typical for cylin-
der paper machines. Addition of the
single product program was only
post-screen to simulate the most
common addition point in these
types of systems. The addition of the
two products for the D/R/F program
occurred in the following manner.
We added the D/R aid pre-screen
and the second natural polymer
product—the D/R/F aid—post-
screen. Application of the D/R aid
was at the same dosage levels as in
the single product testing and for
the D/R/F aid was at a 1:1.2 ratio of
active D/R aid polymer to active
D/R/F aid. This addition sequence
and ratio form the optimum using
previous on-machine evaluations.

On-machine studies
The objective of these studies was
to determine the dosage related
impacts of the single D/R aid stan-
dard application and the new, dual
product D/R/F program on an actual
multivat cylinder paper machine.
The paper machine itself had a ten-
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Fiber 25/25/25/25 OCC/Chipboard/ONP/
Xerographic (MOW)
Water 400 ppm Ca, 500 ppm Na, 150 ppm
Cl, 1500 ppm SO,?

Consistency 0.5%

Conductivity ~ 3500 pQ

pH ~6.5

OCC = old corrugated container

ONP = old newsprint

MOW = mixed office waste

I. Synthetic recycled furnish composition
o _ Mixing

Mixing Unit speed,

time, sec operation rpm Comments

t, - 1200 Begin agitation

t, Pre- Add D/R aid
centri- 1200
screen

t, - Reduce mixing

600 speed

t, Post- Add D/R/F aid
centri- 600
screen

t, - Conduct test

1. Synthetic furnish treatment sequence
POST-FAN PUMP POST-CENTRI-SCREEN
Dose, Ib/ Dose, Ib./

Test Product active ton Product active ton

1 - - D/R aid 0.12

2 - - D/R aid 0.23

3 - - D/R aid 0.34

4 - - D/R aid 0.45

5 D/R aid 0.21 D/R/F aid 0.27

6 D/R aid 0.32 D/R/F aid 0.39

7 D/R aid 0.42 D/R/F aid 0.54

8 D/R aid 0.53 D/R/F aid 0.68

IIl. D/R/F program feed points and treatment levels evaluated

vat forming section, three conven-
tional presses (two with vacuum), 88
can drying section, and two calender
stacks. The machine had a 96-in.
width with 87-in. trim and could run
at 500 ft/min. Our study used
approximately 16 h of machine run

time with as many conditions as pos-
sible maintained at fixed values. The
grade—31 point tube—and basis
weight—2100 Ib/1000 ft>—remained
fixed while evaluating eight feed
point and product dosage combina-
tions. Table 111 shows details for the
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1. Synthetic furnish laboratory testing showing percentage of

first-pass retention

2. Synthetic furnish laboratory testing showing Schopper-Riegler

drainage as percentage improvement over blank

Wet end

Vat drainage rate, vat level, vat level valve position, thick stock flow rate, thick
stock flow valve position, entrained air level, first pass retention, refiner amper-
ages, furnish freeness, furnish mix, saveall efficiency

Dry end

Press loadings and vacuum levels, steam flow, steam pressure, dryer section dif-
ferentials, wet sheet weight, dry sheet weight, on-machine caliper, sheet tempera-
ture at reel, machine speed, breaks, downtime

Product quality

Basis weight, caliper, moisture, Mullen, stiffness, immersion test (sizing), ply-bond,
ring crush, visual appearance and defects, reflectance formation index (M/K)

IV. Operating parameters monitored during evaluation

combinations. We maintained each
treatment condition for approxi-
mately 1.5-2 h until reaching operat-
ing system equilibrium. Machine
operators  maintained  normal
machine conditions during the
period. We measured as many oper-
ating parameters as possible and
recorded them toward the end of
each treatment condition period.
Table 1V lists all the operating para-
meters measured or recorded
directly in each evaluation period.
We measured retentions by
determining solids on vat and white
water samples from each cylinder

mold. We made entrained air mea-
surements on each cylinder using a
sample from the vat and a standard
entrained gas tester. Drainage evalua-
tion used a 500-mL drainage tube fit-
ted with a 100-mesh screen at one
end and rubber stoppers at both
ends.We filled the tube with 500 mL
of vat stock from each cylinder,
sealed it, inverted it four times,
allowed the sample to drain through
the screen, and recorded the time
required to drain the first 200 mL of
sample.

RESULTS AND DISCUSSION
Laboratory studies

The purpose of these controlled
experiments was to compare the
impacts of the new D/R/F program
to the known impacts of a D/R aid
alone. We hoped the operational
changes expected on the paper
machine would occur in the labora-
tory. Figure 1 presents the results of
first-pass retention evaluations. The
control with no aid is an average of
three tests. Figure 2 shows the lab-
oratory drainage rate results as per-
centage improvement over no treat-
ment measured by Schopper-Riegler
drainage tester. Note that both
drainage rate and first-pass retention
are lower for the two component
D/R/F program than the single poly-
mer D/R aid at each dosage level.
These results are the direct effect of
increasing the shear energy applied
to the high molecular weight
cationic dispersion D/R aid by mov-
ing it from post-screen to pre-
screen. This change has a greater
effect on these laboratory test
results than it does on the actual
cylinder machine performance
results as seen shortly. It is not
unusual that the performance of a
D/R aid decreases when exposed to
greater mechanical shear forces.
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5.Wet-end operations showing average drainage time for 100

mL stock per vat in seconds

On-machine studies
Our primary goals during the on-
machine dosage studies were keep-
ing the incoming furnish and outgo-
ing grade and weight variations to a
minimum and allowing the paper
machine and operators to respond
solely to changes resulting from the
variations in the chemical treatment
program.We tried to capture as many
of those responses as possible as
Table 1V lists. Discussion will focus
on responses that varied significantly
and were due to the chemical treat-
ment program. For example, note
that refiner amperage varied signifi-
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cantly. This was only to adjust for
normal incoming furnish changes so
there is no discussion.

Wet-end performance character-
ization. The greatest anticipated
changes would be in the cylinder
vats themselves. Typical single com-
ponent D/R aids help in both reten-
tion—capturing the solids and send-
ing them out with the paper—and
drainage. This helps the water move
through the forming mat and mold
wire. The cylinder forming process
is subject to several drainage related
problems. These include “roll back”
(stock rejection from the couch nip)

6.Wet-end operations showing average vat levels as inches

and “crushing” or “rolling” (stock
buildup and rolling in the vat next to
the mold). For the particular paper
machine under study, the drainage
aspects of the D/R aid are most criti-
cal in obtaining optimum operating
speeds. It is especially necessary to
avoid crushing in the vats, since this
causes an unacceptable finished
sheet defect. It is difficult to quantify
these drainage aspects other than by
visual observation. These measures
of performance in the vats often
limit production rates even when
steam, speed, and fiber are available.
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9. Dry-end operations showing main dryer section steam pres-

sure in psi

We will first review the retention
data followed by the drainage related
data. As Fig. 3 shows, first-pass reten-
tion results obtained from on-
machine sampling agreed with the
laboratory results in Fig. 1. First-pass
retentions for the new two compo-
nent program were consistently
lower for equal D/R aid dosage lev-
els.We expect this result due to the
shift of the D/R aid feed point from
post-screen to pre-screen and the
subsequent reduction in floc size
due to the additional shear. This data,
however, does not provide the entire
picture in terms of total retention.

10. Dry-end operations showing total steam flow from boilers in

1000 Ib/ton production

The vat to vat first-pass retention
variations were greater than the dif-
ferences between dosages presented
in Fig. 3. This shows that these num-
bers are difficult to measure accu-
rately. A comprehensive indication of
total retention results from the aver-
aged thick stock flow per vat per ton
presented in Fig. 4. The last three
points of each curve were at con-
stant machine speed and dry sheet
basis weight. This indicates an
increase in first pass retention with
increasing dosage for both treatment
programs. In judging what really hap-
pened with these apparently con-

flicting results, it is more accurate to
look at the total inflow vs. outflow
of solids rather than the limited
view provided in the first-pass reten-
tion measurements. This view
shows improved first pass retention
using the D/R/F program. It also
shows that static laboratory testing
cannot always simulate the total
dynamics of a paper machine.

The other key aspect of wet-end
performance is drainage in the cylin-
der vats. The results show a conflict
similar to that seen for the retention
data reviewed above. Figure 5
shows the “limited view” provided
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by the static drainage testing per-
formed using a 500-mL drainage
tube on each vat. This figure shows
slower drainage rates for the D/R/F
program at equal D/R aid dosage
exactly as Fig. 2 would predict. This
opposes the “total view” measure-
ments such as the vat pond levels
recorded in Fig. 6. These results
show equal or lower pond levels
indicating equal or better drainage
for the D/R/F program at equal D/R
aid dosage, although the production
rate is higher for the D/R/F program.
Another “total view” measurement is
entrained air. Increasing entrained
air impedes drainage rate (4, 5). Fig-
ure 7 indicates that entrained air
levels for the D/R/F program were
equal to or less than the D/R aid lev-
els at equal D/R aid dosage. Of more
importance, the D/R/F program
showed a trend in the opposite
direction to the single D/R aid. This
indicated the synergistic impact of
the modified lignosulfonate D/R/F
aid. It is again more accurate to look
at machine operating data and tests
such as entrained air rather than sta-
tic drainage tests. These results indi-
cate an improvement in total
drainage rate for the D/R/F program.
Dry-end quality performance char-
acterization. It is common knowl-
edge that any polymer treatment
program can have significant influ-
ence beyond the forming section of
the paper machine. This influence
can be positive or negative. As men-
tioned in the previous section, either
steam pressure or vat performance
typically but not exclusively limits
the production speed for this paper
machine. For the four dosages run
with the single D/R aid post-screen,
steam was available. Crushing in the
vats prevented further increases in
speed above 420 ft/min as Fig. 8
shows. The vat crushing problems
increased with each D/R aid dosage
increase until they were severe
enough to cause sheet defects at the
highest single polymer D/R aid
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PAPERBOARD GRADE
Treatment ) ) Folding
program Tubing Chipboard carton
Single D/R aid 550 555 525
D/R/F program 314 245 299
V. Running time hours for historical grade analysis
Reel . .
Grade speed Moisture Down time
30 point tubing +6.6% -10.1% -21.7%
31 point chipboard +6.4% -8.6% -13.5%
VI. Historical production values for chipboard and tubing grades
Ring
Grade Mullen crush Immersion Ply-bond
30 point tubing -5.6% +3.5% +2.9% +0.9%
31 point chipboard -9.8% -0.9% +21.1% -6.8%

VII. Historical quality values for chipboard and tubing grades

dosage of 0.45 Ib/active ton. We
reduced the dosage immediately
after gathering the data to prevent a
sheet break. For the new D/R/F pro-
gram, vat performance was excel-
lent. Steam became the limiting fac-
tor at 460 ft/min as Fig. 8 shows.
Steam flow from the boilers
showed the same trend as steam
pressure in the dryer section as
Figs. 9 and 10 indicate. A key indi-
cator of total drying efficiency is the
sheet temperature before the calen-
der stacks.We measured this with an
infrared sensor at the subject mill.
Figure 11 gives the values of the
sheet temperature at the different
treatment levels. The single-compo-
nent D/R aid program varied errati-
cally while the new D/R/F program
produced steadily increasing sheet
temperatures until the highest
dosage. Mill personnel often indi-
cated confirmation of these two
observations previously. The board
coming off the reel did not vary sig-

nificantly in any quality parameters
during the trial except a slight loss
in Mullen burst strength test during
the D/R/F program treatments. We
also note this occurrence in the
long-term production effects dis-
cussed below. Reel samples from
each set underwent surface forma-
tion analysis using a M/K Formation
Tester (model M/K950R). Surface
formation was good at the higher
production rates as a net average for-
mation index of 20.6 during post-
screen D/R aid addition and a 19.8
average formation index during the
D/R/F program treatment indicate.
There were no net trends in forma-
tion index vs. dosage, and the above
numbers are statistically equivalent.

Several qualitative observations
are worthy of mention after this
review of the quantified aspects of
our evaluation. The variables men-
tioned in Table IV but not discussed
either did not vary significantly or
varied in response to outside influ-




Reel ) Down
speed Moisture time
+7.5% -4.9% -25.4%

VIII. Historical production values for fold-
ing carton grade

BCMD BCOD

+2.3% +3.8% -1.8%

Smoothness

BCMD = Block compression machine direction
BCOD = Block compression other direction

Water drop U-bond

-6.3% -6.3%

IX. Historical quality values for folding carton grade

Grade Amperage Freeness
30 point tubing filler +18.5% +4.1%
30 Point tubing liner +19.9% +2.2%

X. Refining amperage and stock freeness for historical tubing grade

ences. The refining amperage men-
tioned earlier is an example. The
apparent“leveling effect” of the new
D/R/F program seen in Figs. 10 and
11 was also apparent in other
aspects of the paper machine opera-
tion. Cross-machine profiles leveled
out and required fewer wing adjust-
ments in the vats. Saveall efficiency
reached almost 100% without any
chemical treatment. Operators
reported this effect at this mill and
others using the new D/R/F pro-
gram. The paper machine did not
experience a single break during the
entire evaluation.

Long-term production effects
characterization. The  speed
increases attributed to the new
D/R/F program over the single-poly-
mer D/R aid came during a con-
trolled shortterm evaluation. The
myriad of variables affecting day to
day operations of a recycle mill
could easily explain this speed
increase. One could therefore ask
how this new D/R/F program per-
forms over the long term. To answer
this question, we compiled histori-
cal data for three major grades for
two years at the subject mill. The 24-
month period from May 1993 to May
1995 used the single D/R aid applied
at both pre-screen and post-screen
feed points. Ten months used the

new two-component D/R/F pro-
gram. Note that for the last six
months of the single polymer D/R
aid treatment program, the D/R aid
feed point was moved to the pre-
screen feed point and the dosage
was increased by 20% to help
drainage and retention in the vats.
This change did help vat perfor-
mance but was not significantly dis-
tinguishable from the other eight
months of single-polymer D/R aid
treatment. This again emphasizes
the synergistic effects of the D/R/F
program. The data was an average of
the values during a given grade run
with weighting of the averages
against the length of time in hours
of the run. Table V presents the
total hours running on a given
grade. We then calculated total
weighted averages for the 14-month
period of the D/R aid treatment and
the ten-month D/R/F program treat-
ment. Tables VI and VII present the
percentage change progressing from
the single D/R aid to the new D/R/F
program for tubing and chipboard
grades. Tables VIII and IX show a
folding carton grade. The speed
increases for each grade are signifi-
cant. The consistent decrease in
moisture indicates that more speed
may still be available. Historical
dryer section steam pressures were

not available. The most startling find-
ing was the reduction in operational
downtime due to breaks, blows, or
other nonmechanical reasons. Most
of the quality variables did not
appear to change significantly as
one would expect. There were con-
sistent decreases in Mullen and ply
bond or U-bond on two grades, how-
ever, and consistent increase in
water pickup—increase in immer-
sion test or decrease in water drop
test—across all grades. While these
changes are significant, the paper-
board produced is still well within
the quality specification require-
ments. The production changes are
far more significant since the mill is
always trying to run as fast as possi-
ble within its quality and capacity
limitations.

As another check, we compiled
refiner amperages and stock free-
ness levels for the tubing grade over
the same period. Table X shows
these findings as percentage differ-
ences between the two treatment
regimens. This information shows
that even with increased refiner
amperages—exaggerated by in-
creased production rates—the stock
became more free. There are no
complete records available for the
daily furnish mix to determine if
there were any significant changes.
A review of monthly records indi-
cated no significant changes, how-
ever. This possible furnish change
and the significant moisture level
drop may be partly responsible for
the Mullen (6) and sizing changes
noted in Tables VI-IX.
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machinery, paper machines, paper
making equipment, productivity,
reclaimed fibers, retention aids,
runnability, sulfonates, wet end addi-
tives.

SUMMARY AND CONCLUSIONS
We have evaluated a new D/R/F
chemistry both in the laboratory and
on a cylinder paper machine. Fol-
lowing is a summarization of the
D/R/F program and its impacts:

e The D/R/F program is a high
molecular weight cationic disper-
sion or emulsion polymer and a
modified lignosulfonate
(patented).

 Traditional laboratory methods
or static tests do not appear to
model accurately the actual on-
machine performance of this
D/R/F program.

e Dynamic tests and total measure-
ments of machine performance
prove the synergistic impact of
the two components in the new
D/R/F program.

< Long-term use of the D/R/F pro-
gram has provided 6.4-7.5%
improvements in paper machine
speed and 13.5-25.4% reductions
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in operational downtime for the
cylinder type paper machine
studied. TJ

Adamsky is research associate at English
China Clays International, P.O. Box 1346,
Pittsburgh, PA 15230, and Williams is plant
manager at Chattanooga Paperboard Corp.,
2100 Rossville Ave., Chattanooga, TN 37408.

A grateful acknowledgment is extended to the
entire Caraustar Industries and to Chattanooga
Paperboard particularly for the opportunity to eval-
uate this new chemistry.A special thanks goes to all
the managers, foremen, and machine crews of Chat-
tanooga Paperboard for their patience and persis-
tence.

Received for review Nov. 19, 1995,
Accepted March 19, 1996.

Presented at the TAPPI 1996 Papermakers Confer-
ence.

LITERATURE CITED

1. Kerlik, P. and Mascarenhas, ., Pulp
Paper Can. 86(1): 52(1985).

2. Atkinson,J. G.and Malcolm,A.R., Pulp
and Paper 48(8): 120(1974).

3. Booth, D. H., Paper Trade . 162(8):
38(1978).

4. Turnbull, R. B., Pulp and Paper Manu-
facture, vol. 6, 3rd edn., TAPPI PRESS,
Atlanta, 1992, p. 262.

5. Poltenson, F, Pulp and Paper 60(2):
97(1986).

6. Brandon, C. E., Pulp and Paper, Chem-
istry and Chemical Technology, vol. 3,
3rd edn., Wiley, New York, 1981, p.
1795.




	Main Menu
	1995 Archive
	TAPPI PRESS Catalog
	Indices
	Beginning
	Coating                                                                                            
	Binder Migration                                                                                   
	Modeling binder migration during drying of a paper coating                                         

	Blade Coating                                                                                      
	An empirical study of blade coating at 2250 m/min                                                  
	Analysis of the processes of forming and consolidation in blade coating                            

	Coating                                                                                            
	A world of coatings                                                                                
	Coating with patterned rolls and rods                                                              
	Consolidation of pigmented coatings:  Development of porous structure                              
	Effect of basestock formation on paper coating                                                     
	Tenacity, fracture mechanics, and unknown coater web breaks                                        
	Theoretical aspects and practical experiences for film coated offset grades                        

	Coating Additives                                                                                  
	A laboratory white pitch deposition test for screening additives                                   

	Coating Rheology                                                                                   
	Prediction of suspension rheology through particle motion simulation                               

	Conference Report                                                                                  
	1996 TAPPI Coating and Graphics Arts Conference                                                    

	Soft-nip Calendering                                                                               
	On-line soft-nip calendering and supercalendering:  Effects of coating formulation and operating va

	Web Handling                                                                                       
	Web defect inspection in the printing press - research under the Finnish Technology Program        


	Corrugated                                                                                         
	Australia                                                                                          
	Visy's Coolaroo mill serves corrugated needs in Australia                                          

	Color Measurement                                                                                  
	Color measurements of prints of varying hue and gloss using spectrophotometers with three different

	ISO Certification                                                                                  
	ISO 9000 registration - avoiding unnecessary procedures                                            

	Maintenance Management                                                                             
	Vision of the future                                                                               

	Mill Report                                                                                        
	Cedar River's linerboard machine inaugurated                                                       

	Printing Plates                                                                                    
	Reviewing a technology that avoids premounting printing plates                                     

	Product Marketing                                                                                  
	British corrugators declare war on plastic ... transit packaging, that is!                         

	Production Management                                                                              
	The role of the production manager                                                                 

	Productivity Survey                                                                                
	1995 TAPPI/FBA corrugated productivity survey                                                      

	Project Management                                                                                 
	Building a team:  the Cedar River project                                                          

	Shop Talk                                                                                          
	Changing the tape adhesion paradigm                                                                
	How to perform a gauge repeatability and reproducibility study                                     

	Statistics                                                                                         
	Short-run statistical process control - A basic charting method                                    


	Engineering                                                                                        
	Bale Binding                                                                                       
	Bale wrapper gluing as a safe alternative to wire tying                                            

	Bearing Maintenance                                                                                
	Paper machine bearing failure                                                                      

	Black Liquor                                                                                       
	The effect of black liquor firing temperature on atomization performance                           

	Bleach-Plant Corrosion                                                                             
	Corrosion-resistant fiberglass-reinforced plastic composites for chlorine dioxide environments -- t
	In-plant corrosion testing in chlorine dioxide environments                                        

	Bleaching                                                                                          
	D100-stage bleaching control with fuzzy logic                                                      

	Boiler Leak Detection                                                                              
	Recovery-boiler leak detection using a waterside chemical-mass-balance method                      

	Brownstock Washing                                                                                 
	Advanced brownstock washer control:  successful industrial implementation at James Maclaren        

	Conference Report                                                                                  
	Engineering in a new environment is key for the TAPPI Engineering Division                         

	Corrosion                                                                                          
	Anticipated effects of system closure on corrosion in chemical recovery equipment                  
	Results of corrosion coupon exposures of ferrous materials in black liquor                         

	Corrosion Monitoring                                                                               
	On-line corrosion monitoring in kraft white liquor clarifiers                                      

	Deinking                                                                                           
	Cost implications for a closed cycle deinking facility                                             

	Digester Modeling                                                                                  
	A dynamic model of the interaction between the chemical reactions and the residence time in a conti

	Dryer Roll Failure                                                                                 
	Catastrophic failure of cast iron dryer roll caused by severe erosion resulting from spoiler bar fa

	Dryer Section Modeling                                                                             
	Modeling multicylinder paper drying-validation of a new simulation program                         

	Drying                                                                                             
	Methods of evaluating hood drying rates                                                            

	Energy Analysis                                                                                    
	Process analysis of a batch digester blow heat recovery system                                     

	Energy Management                                                                                  
	Real-time pricing for purchased electricity:  an innovative pricing option for electricity as used 

	Engineering Management                                                                             
	Engineering consultants roundtable:  Resilient to change                                           

	Filler Ashing                                                                                      
	Thermal stability of paper fillers:  A strong case for a low temperature paper ashing              

	Flexible Couplings                                                                                 
	Different mill pump applications call for different types of flexible couplings                    

	Gasification                                                                                       
	Energy and materials recovery from recycled paper sludge                                           

	Hot Pressing                                                                                       
	An apparatus for the evaluation of web-heating technologies - Development, capabilities, preliminar

	Image Processing                                                                                   
	Machine vision applications using binary and grayscale morphology                                  

	Impulse drying                                                                                     
	The effect of thermal mass and peak pressure on energy transfer in impulse drying                  

	Inorganic Chemicals Recovery                                                                       
	Recovery of water and inorganic chemicals from kraft black liquor using membrane separation process

	Kraft Recovery                                                                                     
	Improved energy efficiency, safety, and emissions in smelt dissolving through smelt solidification 

	Leak Detection                                                                                     
	Recent advances in the application of acoustic leak detection to process recovery boilers          

	Lubrication                                                                                        
	Tribology -- key to lubricant selection                                                            

	Machine Clothing                                                                                   
	The future of shoe pressing:  Lighter than linerboard                                              

	Maintenance                                                                                        
	Circulating oil systems -- retrofits/upgrades, speed or lubricant changes, and roll additions:  A c
	Help for concrete floors in a wet environment                                                      
	Silicate chemistry key to solving mill scale problems                                              
	The evolution of maintenance management and engineering in the pulp and paper industry over the pas
	Why not stock one?                                                                                 

	Microbiologically Induced Corrosion                                                                
	Characterization and evaluation of microbiologically induced corrosion on water heating networks   

	Mill Closure                                                                                       
	Mill closure with high-kappa pulping and extended oxygen delignification                           

	On-Line Instrumentation                                                                            
	On-Line sensors are growing smarter and smarter                                                    

	Paper Technology                                                                                   
	Panel discusses future papermaking technology                                                      

	Papermaking                                                                                        
	A fundamental opportunity to improve paper forming                                                 
	Design for the future:  What to expect in the new generation of paper machines                     

	Pressing                                                                                           
	Press section performance                                                                          

	Pressure screening                                                                                 
	Effect of feed construction on the efficiency of pressure screening                                

	Pulp Fluidization Power                                                                            
	Power requirements for pulp suspension fluidization                                                

	Pumps and Valves                                                                                   
	It's a dirty job                                                                                   

	Recovery Boiler Corrosion                                                                          
	The effect of H20 on acidic sulfate corrosion in kraft recovery boilers                            

	Recovery Boiler Monitoring                                                                         
	A critical review of computer modeling of kraft recovery boilers                                   

	Recovery Boilers                                                                                   
	Interpreting recovery boiler tube thickness data                                                   
	Mechanism and prevention of localized corrosion of recovery boiler tubes at air ports              

	Roll Finishing                                                                                     
	Roll-wrapping concepts in the 1990s                                                                

	Roll Lubrication                                                                                   
	Analysis of a crown-compensated impulse drying press roll - the lubrication problem                

	Sheeting                                                                                           
	Cut-size sheeting technology today and in the future                                               

	Shop Talk                                                                                          
	Having a fit over your fluid connector fittings?                                                   
	How you benefit from dryer fabric cleaning                                                         
	Methods to measure flow efficiency and maintenance savings at paper mills                          
	Proper design and use of suction roll sealing strips in suction roll operation                     
	Review of above-ground tank standards for the pulp and paper industry                              

	Temperature Control                                                                                
	Extruder temperature control with adaptive reset                                                   

	Water Conservation                                                                                 
	The role of engineering in water conservation                                                      


	Environmental                                                                                      
	AOX                                                                                                
	AOX content of paper manufactured with "chlorine free" pulps                                       

	Atmospheric Emissions                                                                              
	Formation and release of methanol and hydrogen chloride from DCE recovery boiler systems           

	Cluster Rule                                                                                       
	Cluster Rule nears the end of the tunnel                                                           
	EPA announces framework for cluster rule effluent limitations guidelines                           

	Conference Report                                                                                  
	1996 International Environmental Conference and Exhibit demonstrates continuing high industry inter

	ECF Mills                                                                                          
	Successfully producing elemental chlorine-free pulp in the Americas now and in the future          

	Effluent Analysis                                                                                  
	High performance liquid chromatographic determination of resin acids in pulp mill effluent         
	Method and sample-related problems in the determination of AOX in effluents                        

	Effluent Treatment                                                                                 
	Combining pilot-scale ozone and activated sludge treatments on newsprint mill effluents            
	Feasibility study of sludge lysis and recycle in the activated-sludge process                      
	Managing secondary treatment systems                                                               
	Mechanisms of removing resin and fatty acids in CTMP effluent during aerobic biological treatment  
	New urethane prepolymer immobilized fungal bioreactor for decolorization and dechlorination of kraf
	Water recovery from bleach pulp effluents                                                          

	Kraft Recovery                                                                                     
	Cluster Rule impact on recovery boiler operations:  Chloride and potassium concentrations in the kr

	Minimum Water Use                                                                                  
	Water, water everywhere, but does it  need to be that way?                                         

	NCASI Update                                                                                       
	EPA developing contaminated sediment management strategy                                           
	EPA TIE/TRE procedures:  How effective are they in investigating cases of effluent toxicity?       
	EPA's toxic release inventory - useful data or useless numbers?                                    
	Understanding the aquatic environment                                                              

	Recycling                                                                                          
	Experience with water system closure at recycled paperboard mills                                  
	Use of secondary-fiber rejects as fuel for a coal-fired stoker boiler                              

	TRS Emissions                                                                                      
	Controlling TRS emissions from dissolving-tank vent stacks                                         

	Water Reuse                                                                                        
	Successful implementation of a zero discharge program                                              


	Executive Summaries                                                                                
	April                                                                                              
	August                                                                                             
	December                                                                                           
	February                                                                                           
	January                                                                                            
	July                                                                                               
	June                                                                                               
	March                                                                                              
	May                                                                                                
	November                                                                                           
	November supplement                                                                                
	October                                                                                            
	September                                                                                          

	Finishing                                                                                          
	Conference Report                                                                                  
	1995 Finishing and Converting Conference:  Taking advantage of changing trends                     

	EDI and Logistics                                                                                  
	Barcodes for improved roll-handling logistics from the mill's finishing room                       

	Roll Finishing                                                                                     
	Roll-wrapping concepts in the 1990s                                                                

	Roll Packaging                                                                                     
	Film roll wrapping in a U.S. fine paper mill:  a case history                                      

	Rolls                                                                                              
	A new cross-profiling system for hard- and soft-nip calenders                                      

	Sheeting                                                                                           
	Cut-size sheeting technology today and in the future                                               

	Web Defects                                                                                        
	The mechanics of wrinkling                                                                         

	Winder Alignment                                                                                   
	Precision alignment of winders                                                                     


	Industry                                                                                           
	1995 Salary Survey                                                                                 
	1995 TAPPI Salary Survey                                                                           

	AF&PA  Corner                                                                                      
	The regulatory outlook for 1996                                                                    
	Adopt complete substitution this fall!                                                             
	Environmentally lite                                                                               
	Good news for forestry and mill operations                                                         
	New wave of pollution prevention - old hat for the industry                                        
	Public polls show most Americans have opinions                                                     

	Biocides                                                                                           
	Biocides - bug killers that enhance pulpmaking and papermaking processes                           

	Cluster Rule                                                                                       
	EPA announces framework for cluster rule effluent limitations guidelines                           

	Community Relations                                                                                
	Public perceptions of the pulp and paper industry                                                  

	Education                                                                                          
	Historic RittenhouseTown revisited                                                                 
	Mississippi State University's wood magic science fair                                             

	Facility Design                                                                                    
	Redesigned technical center speeds development of specialty products                               

	Fiber Resources                                                                                    
	North Forest Products turns Northern Tasmania into a fiber wonderland                              

	Industry Forecast                                                                                  
	Third year of record sales expected for U.S. paper and related industries in 1996.                 

	Mill Report                                                                                        
	Cedar River's linerboard machine inaugurated                                                       

	NCASI Update                                                                                       
	96 flood in Pacific Northwest                                                                      
	EPA developing contaminated sediment management strategy                                           
	EPA TIE/TRE procedures:  How effective are they in investigating cases of effluent toxicity?       
	EPA's toxic release inventory - useful data or useless numbers?                                    
	Understanding the aquatic environment                                                              

	Product Marketing                                                                                  
	British corrugators declare war on plastic ... transit packaging, that is!                         

	Productivity Survey                                                                                
	1995 TAPPI/FBA corrugated productivity survey                                                      

	Project Management                                                                                 
	Building a team:  the Cedar River project                                                          


	International                                                                                      
	Australia                                                                                          
	Albury:  Australia's premier newsprint mill                                                        
	Maryvale:  A giant among Australia's paper producers                                               
	Visy's Coolaroo mill serves corrugated needs in Australia                                          

	Canada                                                                                             
	Meadow Lake marks fourth year of zero liquid effluent pulping                                      
	Uniforet hopes that third time will be the charm for Port Cartier pulp mill                        

	Canadian Industry                                                                                  
	Customer needs are driving Canada's industry as never before                                       

	China                                                                                              
	China:  now and in the future                                                                      
	Inside CTAPI                                                                                       
	Shanghai China Paperboard upgrade - a success story                                                
	Suzhou Papyrus Paper readies 100,000-ton coated fine paper mill                                    

	Finland                                                                                            
	Pulp Safari 96                                                                                     
	Pulp Safari 96 - Finland:  The information hunt                                                    

	New Zealand                                                                                        
	Continual improvements keep Tasman Pulp and Paper competitive                                      
	PAPRO provides research support to the New Zealand pulp and paper industry                         

	Tasmania                                                                                           
	A stop at AP's Burnie mill                                                                         
	Boyer modernizations improve production and transport systems                                      


	Machine Clothing                                                                                   
	The role of machine clothing in paper machine development and performance                          

	Management                                                                                         
	Maintenance                                                                                        
	Are you losing maintenance dollars in inventory?                                                   
	Why not stock one?                                                                                 

	Maintenance Management                                                                             
	Vision of the future                                                                               

	On Management                                                                                      
	Development of human resources - Part 6:  High-performance training                                
	How to achieve value from information technology investments                                       
	Listening to lead in the next century                                                              
	Quality matters:  Requirements for total quality leadership                                        

	Production Management                                                                              
	The role of the production manager                                                                 

	Project Management                                                                                 
	Building a team:  The Cedar River Project                                                          

	Quality Matters                                                                                    
	Does your organization have a learning disability? - Part 2:  Personal mastery, shared vision, and 
	Training for continuous quality improvement                                                        

	Safety                                                                                             
	Comprehensive safety training programs                                                             

	The Language of Business                                                                           
	Communication Breakthrough - Part 1:  Misery is optional                                           
	Communication Breakthrough - Part 2:  Taking Inventory                                             
	Communication breakthrough - Part 3:  Making sense of your inventory                               
	Communication Breakthrough - Part 4:  Breaking down your barriers                                  
	Communication Breakthrough - Part 5:  Changing aggressive verbal habits                            
	Communication Breakthrough - Part 6:  Changing wimpy language                                      
	Communication Breakthrough - Part 7:  Changing yourself through body language                      
	How to deliver winning presentations - Part 9:  Dealing with unpleasant surprises                  
	Using presentation technology - Part 1:  Is the future here yet?                                   
	Using presentation technology - Part 2:  First easy steps in color                                 
	Using presentation technology - Part 3:  Moving to electronic slide shows                          
	Using presentation technology - Part 4:  Taming your software                                      

	Woodyard Teams                                                                                     
	Operations team runs a woodyard                                                                    


	Nonwovens                                                                                          
	Conference Report                                                                                  
	1996 Nonwovens Conference and Trade Fair                                                           

	Diapers                                                                                            
	Modern diaper technology                                                                           

	Microporous Membranes                                                                              
	Filtrative enhancements due to graded microporous membrane pore structure                          

	Nonwoven recycling                                                                                 
	Recycling nonwovens                                                                                

	Serum Filters                                                                                      
	Development of a nonwoven filter for separation of serum from whole blood for medical diagnostic ap

	Surface Modification                                                                               
	Surface modification of polymers under cold plasma conditions                                      


	P&PQ                                                                                               
	Biaxial tensile testing                                                                            
	Development of a biaxial tensile testing machine and a nondisturbing displacement measurement metho

	Image Analysis                                                                                     
	A statistical study of dirt-count measurement system variation using optical-scanner-based image an
	Sampling error in measurement of dirt in pulp and paper                                            

	ISO Brightness                                                                                     
	Weighting function for the calculation of ISO brightness                                           

	Liquor Analysis                                                                                    
	Kraft-liquor alkali analysis using near-infrared spectroscopy                                      

	Paper Properties                                                                                   
	Physical and optical properties of steam-exploded laser-printed paper                              

	Process Analysis                                                                                   
	The effect on capability indices of small shifts in the process level                              

	Pulp Strength                                                                                      
	Optimizing reinforcement pulps by fracture toughness                                               

	Sheet Measurement                                                                                  
	The apparent density of sheets made from pulp blends                                               

	Shop Talk                                                                                          
	Changing the tape adhesion paradigm                                                                

	Stickies                                                                                           
	Determination of Post-it note adhesive particle size in handsheets and filter paper by image analys

	Testing                                                                                            
	An evaluation of DAF clarification laboratory test methods                                         
	Physical testing:  A fresh look at old habits                                                      
	The use of T 530 (HST) on calcium carbonate-containing papers                                      


	Papermakers                                                                                        
	Approach-Flow Stability                                                                            
	Monitoring the stability of a paper machine                                                        

	Biocides                                                                                           
	Biocides - bug killers that enhance pulpmaking and papermaking processes                           

	Conference Report                                                                                  
	Philadelphia Conference puts papermakers in action                                                 

	Fiber Loading                                                                                      
	Effect of fiber loading on paper properties                                                        

	Formation Analysis                                                                                 
	Local grammage distribution and formation of paper by light transmission image analysis            

	Machine Clothing                                                                                   
	The future of shoe pressing:  Lighter than linerboard                                              

	Paper Physics                                                                                      
	Local strain fields in paper                                                                       
	The effect of pulp fiber properties on the tearing work of paper                                   

	Paper Preservation                                                                                 
	A method for the deacidification of papers and books                                               

	Paper Technology                                                                                   
	Panel discusses future papermaking technology                                                      

	Papermaking                                                                                        
	A fundamental opportunity to improve paper forming                                                 
	Design for the future:  What to expect in the new generation of paper machines                     
	Fraser focuses on the future                                                                       

	Printing                                                                                           
	Anticipating the impact of digital short-run color printing                                        

	Publication Grades                                                                                 
	Potential threats towards publication and catalogue papers                                         
	Tough times:  publication papers put a squeeze on the magazine industry                            
	Two of Finland's heavy hitters prepare to alleviate demand                                         

	Retention                                                                                          
	Time factor in pigment retention                                                                   

	Retention Aids                                                                                     
	On the mechanism of flocculation by microparticle retention-aid systems                            

	Roll Lubrication                                                                                   
	Analysis of a crown-compensated impulse drying press roll - the lubrication problem                

	Shop Talk                                                                                          
	Changing the tape adhesion paradigm                                                                

	Tissue/Towel                                                                                       
	Bay West Express on a fast track to excellence                                                     
	Tissue and towel segment leads industry in value and speed                                         

	Web Handling                                                                                       
	The importance of having good web transport process data                                           

	Wet Strength                                                                                       
	Effects of basis weight and wet pressing on the properties of wet-strength paper                   

	Wet-End Additives                                                                                  
	A new approach to wet-end drainage, retention, and formation technology                            
	Structure and wet strength activity of polyaminoamide epichlorohydrin resins having azetidinium fun

	Wet-End Chemistry                                                                                  
	Effects of new drainage, retention, and formation technology for improving production rates and run


	PLC                                                                                                
	Adhesion                                                                                           
	Improving LDPE coating-to-substrate adhesion with calcium carbonate addition                       
	Interactions between melt nature and pretreatments:  keys to good adhesion                         

	Coextrusion                                                                                        
	Thickness variation in coextruded layers - effect of polymer viscoelasticity on layer uniformity   

	Conference Report                                                                                  
	Packaging and extrusion technologies share conference spotlight                                    

	Deinking                                                                                           
	Industrial scaleup of enzyme-enhanced deinking of nonimpact printed toners                         

	Film Extrusion                                                                                     
	Computer simulation of film blowing                                                                

	Hot Melts                                                                                          
	Antioxidants for viscosity and color stabilization of hot-melt adhesives                           
	Use of liquid MDI products for polyurethane reactive hot-melt resins                               

	Packaging                                                                                          
	Designing packages for fresh-cut produce                                                           

	Polypropylene Films                                                                                
	High-performance films from new technology polypropylene                                           

	Recycling                                                                                          
	Recycling laminated flexible-packaging materials                                                   

	Testing                                                                                            
	Characterization of the cure process in melamine-formaldehyde laminating resins using high-pressure
	Measuring gloss and reflection properties of surfaces                                              

	Wood Inspection                                                                                    
	Remote inspection of wood with lock-in-thermography                                                


	Process Control                                                                                    
	Bleaching                                                                                          
	D100-stage bleaching control with fuzzy logic                                                      

	Conference Report                                                                                  
	Mile high technology theme for second TAPPI PCE&I Conference                                       

	Information Management                                                                             
	The process information renaissance                                                                

	On-Line Instrumentation                                                                            
	On-Line sensors are growing smarter and smarter                                                    

	Process Control                                                                                    
	An expert system advised operators on process control conditions                                   
	Minimum variance as a benchmark for feedback control                                               

	Statistics                                                                                         
	Short-run statistical process control - A basic charting method                                    


	Pulping                                                                                            
	Biocides                                                                                           
	Biocides - bug killers that enhance pulpmaking and papermaking processes                           

	Biotechnology                                                                                      
	Modification of Douglas-fir mechanical and kraft pulps by enzyme treatment                         

	Black Liquor                                                                                       
	A novel approach to black liquor viscosity reduction using salt additives                          

	Bleach-Plant Corrosion                                                                             
	Corrosion-resistant fiberglass-reinforced plastic composites for chlorine dioxide environments -- t

	Bleaching                                                                                          
	Chlorine dioxide bleaching with a two-step low-to-high pH profile                                  
	D100-stage bleaching control with fuzzy logic                                                      
	Preheating chlorine dioxide                                                                        

	Bleaching Aids                                                                                     
	Xylanase- and mannanase-aided ECF and TCF bleaching                                                

	Brownstock Washing                                                                                 
	Advanced brownstock washer control:  successful industrial implementation at James Maclaren        

	Chemimechanical Pulping                                                                            
	High-brightness CMP from Eucalyptus globulus using a nitric acid pretreatment                      

	Chip Preparation                                                                                   
	Achievement and significance of optimal chip quality                                               

	Conference Report                                                                                  
	1995 Pulping Conference succeeds with opportunities to participate                                 
	Innovations in straw use highlighted at "Straw to Gold" symposium '95                              

	Digester Modeling                                                                                  
	A dynamic model of the interaction between the chemical reactions and the residence time in a conti

	ECF Mills                                                                                          
	Successfully producing elemental chlorine-free pulp in the Americas now and in the future          

	Effluent Analysis                                                                                  
	High performance liquid chromatographic determination of resin acids in pulp mill effluent         

	Enzyme Bleaching                                                                                   
	Enzymatic delignification of kraft pulp using laccase and a mediator                               
	Enzymes improve the bleachability of bagasse mechanical pulp                                       

	Fiber Resources                                                                                    
	North Forest Products turns Northern Tasmania into a fiber wonderland                              

	Fiber Supply                                                                                       
	Chemical and mechanical pulping of aspen chunkwood, mature wood, and juvenile wood                 
	Laboratory kraft pulping of juvenile topical pines:  Pinus patula, P. tecunumanii, P. maximinoi, an

	Global Fiber Supply                                                                                
	The global wood fiber equation -- a new world order?                                               

	Inorganic Chemicals Recovery                                                                       
	Recovery of water and inorganic chemicals from kraft black liquor using membrane separation process

	IPST Research                                                                                      
	Ensuring a North American fiber supply for the 21st century                                        

	Kraft Digester Corrosion                                                                           
	Corrosion and protection of kraft digesters                                                        

	Kraft Pulping                                                                                      
	Improved modified kraft cooking - Part 6:  On the chemicals and water balances for the modified vap
	Kraft pulping of coastal softwood from British Columbia using AQ and a digester additive           
	Lo-Solids pulping:  principles and applications                                                    
	RDH pulping of southern hardwoods                                                                  

	Kraft Recovery                                                                                     
	Modeling fume formation and deposition in kraft recovery boilers                                   

	Mechanical Bleaching                                                                               
	Bleaching of thermomechanical pulp with sodium perborate                                           

	Mechanical Pulp Bleaching                                                                          
	Metal management improves peroxide bleaching of TMP                                                

	Mechanical Pulping                                                                                 
	Effects of compression ratios of screw feeders during multistage impregnation on black spruce chips
	Fiber characterization using confocal microscopy - collapse behavior of mechanical pulp fibers     
	Fiber development in chemimechanical pulp refining                                                 
	Linking the fiber characteristics and handsheet properties of a high-yield pulp                    
	Model-based control of high-consistency refining                                                   
	One- and two-stage APTMP - A route to high-brightness pulp                                         
	The fracture behavior of TMP/kraft blends                                                          

	Mill Closure                                                                                       
	Mill closure with high-kappa pulping and extended oxygen delignification                           

	Nonsulfur pulping                                                                                  
	A sulfur-free, chlorine-free alternative to kraft pulping                                          

	Nonwood Fibers                                                                                     
	Hydrothermal pretreatment of wheat straw for the production of pulp and paper                      
	Pulp produced from decorticated abaca fiber                                                        
	Rapid soda pulping of wheat straw by the impregnation - rapid-steam-pulping process                
	Twenty-five years of global progress in nonwood plant fiber repulping                              

	Pulp Bleaching                                                                                     
	Application of xylanases in prebleaching of bamboo kraft pulp                                      
	Bleaching of softwood kraft pulps with H202, 03, and ClO2                                          
	Improvements in ECF bleaching:  Use of activated oxygen species and xylanase                       
	Influence of organic impurities on chlorine concentration in chlorine dioxide solutions            
	Modified chlorine dioxide delignification of softwood pulps for high brightness and ultra-low AOX  

	Pulp Fluidization Power                                                                            
	Power requirements for pulp suspension fluidization                                                

	Pulp Resin                                                                                         
	High-intensity mechanical pretreatment and high-compression screw pressing for deresination of aspe

	Pulp Testing                                                                                       
	Batch-drainage curves for pulp characterization, part 2                                            

	Pulp Washing                                                                                       
	Polymer enhanced brownstock washing:  mill trial                                                   

	Pulping
	First air-dried recovered market pulp hits the market                                              

	Recycling                                                                                          
	Recycling behavior of thermomechanical pulp:  effects of refining energy                           
	Simulation of ink removal at a newsprint deinking facility                                         

	Retention Aids                                                                                     
	Novel retention aids for mechanical pulps                                                          

	Solvent Pulping                                                                                    
	Lignin removal from Alcell pulp by washing with ethanol and water                                  

	TCF Pulp Bleaching                                                                                 
	Laboratory study on bleaching softwood kraft pulp by a totally chlorine free process including the 

	Tissue/Towel                                                                                       
	Tissue and towel segment leads industry in value and speed                                         

	Tropical Pulpwoods                                                                                 
	Mechanical properties of paper obtained from blends of tropical softwood and hardwood pulps        


	R&D                                                                                                
	Black Liquor                                                                                       
	A novel approach to black liquor viscosity reduction using salt additives                          

	Coating                                                                                            
	Tenacity, fracture mechanics, and unknown coater web breaks                                        

	Flocculation                                                                                       
	Fiber crowding, fiber contacts, and fiber flocculation                                             

	Gasification                                                                                       
	Energy and materials recovery from recycled paper sludge                                           

	IPST Research                                                                                      
	Ensuring a North American fiber supply for the 21st century                                        
	Formation studies at IPST                                                                          
	Membrane-based separations for low-effluent pulping and papermaking                                
	NMR imaging applications at IPST                                                                   
	Noncontact paper stiffness measurement                                                             
	Improved processes for bleached chemical pulp                                                      

	Nonwood Research                                                                                   
	International agro-fiber research initiative                                                       

	Paper Physics                                                                                      
	(1)H NMR relaxation study of paper as a system of cellulose and water                              
	Fiber deformation and sheet strength                                                               
	Local strain fields in paper                                                                       
	Micro-model of paper, part 2:  Statistical analysis of the paper structure                         
	Micro-model of paper, part 3:  Mosaic model                                                        
	The effect of pulp fiber properties on the in-plane tearing work of paper                          
	The effect of pulp fiber properties on the tearing work of paper                                   
	The influence of water on the elastic modulus of paper - Part 1:  Extension of the H-bond theory   

	Profile                                                                                            
	Robert Lazar:  Incoming Chairman, TAPPI's Research and Development Division                        

	TAPPI Foundation                                                                                   
	Micro-model of paper, part 2:  Statistical analysis of the paper structure                         
	Micro-model of paper, part 3:  Mosaic model                                                        

	Tensile Strength                                                                                   
	The problem of using Page's equation to determine loss in shear strength of fiber-fiber bonds upon 

	Wood Chemistry                                                                                     
	Nanoscale morphology of lignins and their chemical transformation products                         

	Zeta Potential                                                                                     
	Electrokinetic study of kraft lignin                                                               


	Recycling                                                                                          
	Deinking                                                                                           
	Cost implications for a closed cycle deinking facility                                             
	Industrial scaleup of enzyme-enhanced deinking of nonimpact printed toners                         

	Nonwoven recycling                                                                                 
	Recycling nonwovens                                                                                

	Recycled Fiber                                                                                     
	New approaches in bleaching of recycled fibers                                                     

	Recycling                                                                                          
	A global model for predicting flotation efficiency                                                 
	Characterization of a commercial oxygen-bleaching stage in a mill recycling mixed office wastepaper
	Chemimechanical deinking of office waste:  Effects of lower-grade furnishes on deinked pulp quality
	Effects of recycling on papermaking properties of mechanical and high yield pulps - Part 1:  Hardwo
	Experience with water system closure at recycled paperboard mills                                  
	Recycling behavior of thermomechanical pulp:  effects of refining energy                           
	Recycling laminated flexible-packaging materials                                                   
	Simulation of ink removal at a newsprint deinking facility                                         
	Use of secondary-fiber rejects as fuel for a coal-fired stoker boiler                              

	Shop Talk                                                                                          
	Successful deinking plant commissioning and startup                                                

	Stickies                                                                                           
	Determination of Post-it note adhesive particle size in handsheets and filter paper by image analys

	Tissue/Towel                                                                                       
	Bay West Express on a fast track to excellence                                                     

	Wet-End Chemistry                                                                                  
	Effects of new drainage, retention, and formation technology for improving production rates and run


	Shop Talk                                                                                          
	Bleaching                                                                                          
	Preheating chlorine dioxide                                                                        

	Flexible Couplings                                                                                 
	Different mill pump applications call for different types of flexible couplings                    

	Shop Talk                                                                                          
	Changing the tape adhesion paradigm                                                                
	Having a fit over your fluid connector fittings?                                                   
	How important is dryer warmup?                                                                     
	How to perform a gauge repeatability and reproducibility study                                     
	How you benefit from dryer fabric cleaning                                                         
	Methods to measure flow efficiency and maintenance savings at paper mills                          
	Proper design and use of suction roll sealing strips in suction roll operation                     
	Review of above-ground tank standards for the pulp and paper industry                              
	Successful deinking plant commissioning and startup                                                


	TAPPI                                                                                              
	Annual Index - Author
	Annual Index - Subject
	Association Index                                                                                  
	Association News                                                                                   
	April                                                                                              
	August                                                                                             
	December                                                                                           
	February                                                                                           
	January                                                                                            
	July                                                                                               
	June                                                                                               
	March                                                                                              
	May                                                                                                
	November                                                                                           
	November supplement                                                                                
	October                                                                                            
	September                                                                                          

	CEO Interview                                                                                      
	CEO Interview:  Paul E. Gagne and Avenor and Monte Haymon, S.D. Warren                             

	Conference Report                                                                                  
	1995 Finishing and Converting Conference:  Taking advantage of changing trends                     
	1995 Pulping Conference succeeds with opportunities to participate                                 
	1995 TAPPI Foundation / AF&PA Conference:  Paper industry research challenges                      
	1996 International Environmental Conference and Exhibit demonstrates continuing high industry inter
	1996 Nonwovens Conference and Trade Fair                                                           
	1996 TAPPI Coating and Graphics Arts Conference                                                    
	Engineering in a new environment is key for the TAPPI Engineering Division                         
	In 1995 the China Paper 95 technical program and exhibit came of age                               
	Mile high technology theme for second TAPPI PCE&I Conference                                       
	Packaging and extrusion technologies share conference spotlight                                    
	Philadelphia Conference puts papermakers in action                                                 
	Seattle sets the scene for 1995 Corrugated Containers Conference                                   
	TAPPI 96 and New Orleans:  A great combination for a great impression                              

	Corrugated                                                                                         
	Welcome to the Corrugated mini-edition                                                             

	JPPS Index - Author
	JPPS Index - Subject
	Profile                                                                                            
	Robert Lazar:  Incoming Chairman, TAPPI's Research and Development Division                        

	TAPPI Award Winner                                                                                 
	Local Section development efforts earn distinction for Paul Magnabosco                             
	Nonwood fibers mark the road to gold for Joe Atchison                                              

	TAPPI View                                                                                         
	TAPPI finances - an open book                                                                      
	Wayne H. Gross named TAPPI's sixth executive director                                              

	The Mail Box   
	April                                                                                              
	January                                                                                            
	July                                                                                               
	June                                                                                               
	March                                                                                              
	May                                                                                                
	October                                                                                            



