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INDONESIAINDONESIA EMERGING

PRODUCTION
GIANT

BY DONALD G. MEADOWS

PULPandPAPER

Sinar Mas Group hosts TAPPI’s Asian Study Tour at mills in Sumatra and Java.

as

The study group flew to Sumatra to visit Indah Kiat’s Perawang mill and forestry operations.
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Indonesia is a conglomeration of more than 13,000 islands
that straddles the equator a distance of roughly 3200 miles

(about 5000 km). With a population of 195 million people, it
ranks as the fourth most populous country in the world. In
area, it rivals Mexico. Among pulp and paper producing coun-
tries, it has become an overachiever, adding capacity at a
breathtaking pace over the last few years.

In 1988, paper production capacity in Indonesia topped 1
million tons a year, more than twice what it had been in 1983.
But by 1993, capacity had more than tripled, to 3.6 million
tons/year. Installed pulping capacity for 1993 was between
1.7–1.9 million tons/year. Recent and announced projects
could add 1.2 million tons of paper production capacity and
nearly 4 million tons of pulping capacity by the end of 1997.

A question raised during the Asian visits was how so much
expansion is being financed. A concern, of course, is that
overcapacity and heavy debts may leave some companies finan-
cially vulnerable. One response was that investments are made
openly and that there is a free flow of cash. Teguh Ganda
Wijaya, president director of the Sinar Mas Group, asserted
that the companies don’t get any special treatment from the
government. In fact, high domestic interest rates encourage
companies to seek financing off-shore. Bond efforts in the
United States have been quite successful in raising capital for
Sinar Mas’ expansion efforts, Wijaya noted. Japan has also
provided financial backing.

The Sinar Mas Group, a private holding company, is the
largest pulp and paper producer in Indonesia. It also operates
plantations and vegetable-oil refineries, provides financial ser-
vices, and deals in real estate. Related operations include chemi-
cals, hotels, telecommunications, food and consumer products,
and other investments. Last year, the pulp and paper operating
group reported an annual pulp production capacity of slightly
greater than 1.25 million tons. Capacity for printing and
writing paper (coated and uncoated) was 738,000 tons, with
lesser capacities reported for other grades and products.

P.T. Indah Kiat

Within the Sinar Mas Group, one of the largest pulp and paper
producers in Indonesia and Southeast Asia has been P.T.
Indah Kiat of the Sinar Mas Group. In Indonesia, “P.T.”
signifies a for-profit company and “Indah Kiat” means “beau-
tiful strategy.” The company was formed in 1976 as a joint
venture between Chung Hwa Pulp and Yuen Foong Yu Paper
of Taiwan and P.T. Berkat Indah Agung of Indonesia. The
Taiwanese companies provided technological expertise and the
Indonesian company provided access to mixed tropical hard-
woods for pulp.

In 1979, the company’s Tangerang mill began producing
100 tons/day of paper on two machines. The mill added a third
paper machine in 1982 to increase production by 50 tons/day.

Perawang is develop-
ing acacia planta-
tions for pulp
production and
using “scrap” wood
from tropical forest
in the interim.
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In 1984, the Perawang mill began producing bleached hard-
wood kraft pulp with one machine. Initial capacity was 250
tons/day. Various production increases have followed.

Sinar Mas Group became majority owner of Indah Kiat
(67%) in January 1986. The company sold 13% of its shares in
its initial public stock offering in 1990. Late the next year,
Indah Kiat acquired P.T. Sinar Dunia Makmur and its 900
tons/day industrial paper mill in Serang.

During meetings in Indonesia, TAPPI’s study group held
discussions with Wijaya, as well as with Kahar Haryopuspito,
executive director of the Indonesian Pulp & Paper Association;
Yudi Setiawan Lin, president director of P.T. Pabrik Kertas
Tjiwi Kimia; Rudi Wirianta, president director of P.T. Pindo
Deli Pulp and Paper Mills; Ali Alimsyah, director of Pindo
Deli; Su Meng Huei, vice president director of P.T. Indah Kiat
Pulp & Paper Corp.; and other representatives of the Indone-
sian pulp and paper industry. The group also had a chance to
visit two of P.T. Indah Kiat’s mills: Perawang and Serang.
Christian Sauzedde, president of Black Clawson’s Interna-
tional Business Development Group, joined TAPPI’s study
group for its tour of Indonesia.

Perawang

Near the center of Sumatra, nearly even with Singapore, lies
the city of Pekanbaru. A small international airport brings
regular jet service and a supply of foreign technicians—many

from India—to the capital of Indonesia’s oil-rich Riau Prov-
ince. The best hotel in town provides the basic amenities: a
firm bed, bottled water, a bowl of fruit, a shower, a candle in
the bathroom in case the power goes out (which it does), an
arrow painted on the ceiling pointing to Mecca, and a buffet
breakfast. As evening approaches, loudspeakers from a nearby
mosque call the faithful to prayers. The call is again loudly
broadcast at 4:30 a.m.

A few hours after the wake-up call, members of TAPPI’s
Asian Study Tour were climbing aboard a bus on December 7
for the two-hour ride from Pekanbaru to Indah Kiat’s Perawang
mill. The journey quickly progressed from two-lane paved
road to graded dirt roads that become increasingly treacherous.
Likewise, the relative prosperity of the city gave way to clusters
of shacks and then isolated dwellings.

 Young children, dressed in government-provided uniforms,
were gathering in schoolyards as the fire drained from the
morning light. The first stop for the study tour this day was a
three-story observation tower fashioned from rough timber.
Looking out over the tops of acacia trees, tour members could
see plantations in various stages of development.

Further down the road, company workers were preparing
acacia leaves for propagation. Women—some with covered
heads, some with faces daubed in white (presumably as protec-
tion against the sun)—sorted through bundles of leaves and
trimmed individual stems for potting. The cuttings were dipped
in fertilizer and inserted into banks of growing tubes. After the

 Ron Estridge (left) and Bob Kinstrey (right) tour Perawang’s nursery; hungry fish feed in
Perawang’s treated effluent; acacia trees.
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shoots and roots elongate, the “plantlings” are acclimatized,
planted, and then replanted in a plantation in a process that
can take roughly 10 months. It takes about eight years for the
trees to mature.

Out of 200 varieties of acacia, the mill’s research center has
evaluated about 40 since 1990 to determine which are best
suited to the area for pulp production. So far, the preferred
cuttings are from Acacia mangium, A. hybryda, and A. plustree.
Trees are selected for high pulp yield and density. Some experi-
ments with hybrids are also being conducted. Except for a few
species, eucalypti do not grow well in the region, mill research-
ers report.

Perawang has been using mixed tropical hardwoods for
pulping while its plantations are being developed. About 80%
of the wood used at Perawang last year was mixed tropical
“waste” wood. Of about 300,000 hectares allotted to the mill
for harvesting, about 70,000 ha have been planted as planta-
tion.

Forestry practices

Several countries in Southeast Asia have been criticized for
timber-cutting practices that far exceed estimates of sustain-
able yield. What appears to be the practice at new pulp mills in
Indonesia is to salvage mixed tropical hardwoods from logging
areas near the mill and replant with acacia. The benefit is that
after a fixed number of years, the mill can then limit itself to

the area cleared for the plantation. The drawback is that the
natural diversity is lost from that area.

Indonesia has about 144 million ha of forest, according to
Haryopuspito. Business leaders are confident they can help
supply part of the world’s increasing demand for wood prod-
ucts.

“The idea is to increase production here, but we have to be
environmentally friendly,” Haryopuspito said. “We are inter-
ested in managing the forests as best we can.”

The pulp industry may actually help preserve the nation’s
forests, Haryopuspito believes. That’s because the mills will
plant trees, harvest the trees, and then replant the same area.
That’s in contrast with subsistence farming practices of cutting
the trees and burning them to clear the land, and then leaving
it barren to move on to another plot when the soil is exhausted.
Some of those farmers may also find new work opportunities
because of the mills.

There are obvious benefits to the 8000 people employed at
Perawang. In contrast with the shacks that hug the roadside on
the way to the complex, company housing is neat, ordered, and
comparatively modern. About 800 housing units are available
to employees and their families, plus 5000 beds for single
workers. A good paycheck, food and medical services, even a
small zoo, are among other inducements.

The Perawang mill itself is an immense complex that covers
about 1200 ha. It houses three bleached hardwood kraft pulp

Views inside Indah Kiat’s mill at Perawang.
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lines (PM 1, PM 2, PM 8) with a combined capacity of
790,000 tons/year. The mill’s two fine paper machines have an
installed capacity of 254,000 tons/year. Cut-size sheeters can
convert 108,000 tons/year of paper into sheets of photocopy
paper. Docking facilities on the Siak River, 1.5 km from the
mill, can accommodate ocean-going container ships bringing
in supplies from the Straits of Malacca or transporting finished
goods back out.

Kværner Pulping (combining Kamyr and Götaverken En-
ergy) was a major supplier for Pulp Mill 8 (PM 8), a hardwood
fiber line started at Perawang in February of 1994. The line
was designed to process 410,000 a.d. metric tons/year of fully
bleached pulp. The line is identical to another that Sinar Mas
ordered for its P.T. Wirakarya Sakti Tebin Tinggi greenfield
mill in Jambi Province, Sumatra. Pulp produced using the new
systems has a reported brightness in excess of 90% ISO. Kværner
also supplied evaporation and recovery boiler systems to the
two mills.

The continuous IsoThermal Cooking (ITC™) system plus
oxygen delignification allows for elemental chlorine free (ECF)
bleaching. Perawang has been using a D-C-EO-D1-D2 bleach-
ing sequence. The ECF sequence will be D-EOP-D1-D2.

“Additional systems include an atmospheric diffuser washer
in the blow line, screening followed by a filter washer, oxygen
delignification with post washing in an atmospheric diffuser
washer, and a wash press followed by four-stage diffuser bleach-

ing with a pressurized EOP stage,” Kværner reports. Each
recovery boiler system is rated at 2800 tons of dry solids per
day and can produce 480 tons of high-pressure steam per hour.

Woodyard equipment was supplied by Kone, the forming
section is an Andritz Sprout-Bauer design, and the dryer sec-
tion is by ABB Fläkt.

Contracts for a fourth pulping line were negotiated last fall.

Serang

In contrast with the Perawang mill, Indah Kiat’s Serang mill is
situated 64 km west of Jakarta in a new industrial park, just off
a modern highway. Construction on the greenfield mill was
begun in June 1990, and PM 1 was started in July 1992.
Commercial production of kraft liner and corrugating me-
dium began there in the fall of 1992. The complex includes a
corrugated carton production area.

The mill’s PM 1, a Valmet machine with a wire width of
nearly 7.1 m, can produce 280,000 tons of kraft liner and
medium per year from recovered paper. The converting plant
is said to be the largest in the world under one roof. Including
warehouse areas, it spans 15 ha. The plant houses five corrugat-
ing machines, each trimming at 2.2 m. The plant also has 20
flexo printers and 20 folder gluers.

Three new paper machines are being built at the mill. PM 2,
a Beloit gap former, will trim at 6.6 m, the same as PM 1. It has

Finished rolls, effluent treatment and employee housing at Perawang.
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a design capacity of 250,000 tons/year and is expected to start
production the end of this year. PM 3, a Voith-Sulzer
multiformer, will produce coated duplex board, beginning the
end of 1996. It will have four headboxes and three coating
heads. This and the fourth machine, also from Voith-Sulzer,
are designed to produce 200,000 tons/year each and will trim
at 4.2 m. PM 4 will be equipped with four coating heads. It’s
expected to begin producing high-grade coated paperboard in
April 1996.

The mill consumes 24,000 tons of recovered paper a month
(about 45,000 tons is stored on-site). Of that, 70% comes
from the United States, 20% from Europe, and 10% from
local collection. Admittedly, mill managers are concerned about
securing future sources of paper to recycle. The mill deals with
more than 20 suppliers in the United States and is working to
collect more furnish locally.

A showpiece of the Serang mill is its wastewater treatment
facilities. The grounds near the clarifiers are decorated with
hedges and shrubbery. Golden carp swim in the treated efflu-
ent in a demonstration pond. Water discharged by the mill is,
in fact, cleaner than required by government regulations. Total
suspended solids for the discharge is 80 ppm, BOD is 80, and
COD is 150. The mill has also been experimenting in the use
of sludge as fertilizer.

Further expansion

Another Sinar Mas company, P.T. Pabrik Kertas Tjiwi Kimia,
is one of Indonesia’s largest producers of printing and writing

paper. Its mill near Surabaya began production in 1978. It can
produce 394,000 tons of paper annually on its nine paper
machines and can convert 125,500 tons/year on-site. About
25,000 metric tons of pulp are also produced at the mill
annually from recycled paper. In addition to high-quality
printing and writing papers, the facility produces one- and
two-side coated art papers and board and high gloss cast-
coated papers and board. Converted products include photo-
copy paper, carbonless paper, writing pads, looseleaf refills,
spiral notebooks, and computer stock form. The mill has
announced plans to increase its annual paper production ca-
pacity by 215,000 tons.

In 1992, P.T. Pindo Deli Pulp and Paper Mills also became
a Sinar Mas company. Pindo Deli itself was founded in 1976.
Its mill is located 72 km from Jakarta. The seven paper ma-
chines at the mill—two of which were added in 1990—have a
180,000 tons/year capacity. Among recent additions to the
mill have been one off-line and one on-line Jagenberg blade-
to-blade four-blade coaters equipped with ABB computerized
control systems. Pindo Deli produces high-quality coated and
uncoated printing paper, industrial papers, specialty papers
and board, and tissue.

Other mills

Other companies are also contributing to the rapid expansion
of pulp and paper capacity in Indonesia. P.T. Kiani Kertas, for
example, is beginning construction of a 472,000 metric tons/
year pulp mill this summer. The fully bleached hardwood kraft

On Java, west of
Jakarta, TAPPI
representatives
toured Indah Kiat’s
Serang mill.



Vol. 78, No. 6 Tappi Journal   49

mill will be located in the province of Kalimantan Timur in
northeastern Borneo. An April 1997 startup is expected. The
mill will reportedly use mixed tropical hardwoods for the first
five years of operation, then rely on plantation-grown acacia.
IMPCO (Ingersoll-Rand) and Beloit will be among the major
suppliers involved in the project. Beloit announced that the
fiber line will be based on its RDH Stage III cooking technol-
ogy. The process will include two-stage knotting, four-stage
fine screening, oxygen delignification, and washing preceding
high-density storage. From storage, the pulp will be washed in
advance of four-stage bleaching.

P.T. Riau Anadalan, in Sumatra’s Riau Province, is the
largest and newest of Indonesia’s pulp mills. The mill is de-
signed to produce 750,000 a.d. tons/year of fully bleached
market pulp. It began production late last year. Sunds Defibrator
supplied the fiber line, from woodyard to secondary screening

of bleached pulp. In the woodyard, conveyors carry logs to two
drum debarkers. GentleSlice chippers and a RecAll chip re-
claiming system help minimize wood loss. The fiber line in-
cludes SuperBatch™ extended cooking and oxygen
delignification. The mill was confident it could reach kappa
no. 15 with the system. A D-EO-D-D bleaching sequence
would yield an ISO brightness of 89%.The mill was designed
to accommodate a possible conversion from elemental chlorine
free (ECF) to totally chlorine free (TCF) at some point in the
future. Voith supplied the pulp machines and ABB Fläkt built
the dryers. Ahlstrom supplied the main components for white
liquor and effluent treatment and all of the mill’s pumps. The
recovery boiler is from Tampella.

Meadows is editor of Tappi Journal.

Further expansion
at the Serang mill
will challenge the
mill to collect and
process more
recycled fiber.


	Main Menu
	1996 Archive
	TAPPI PRESS Catalog
	Indices
	Beginning
	Coating
	Blister Persistence
	A new laboratory method for testing paper blister in web-offset lithgraphy

	Coating Drying Modeling
	Modeling moisture distribution and binder migration in drying paper coatings

	Conference Report
	Three keynotes and translation of Japanese session highlight 1995 Coating and Graphic Arts Conferen
	”Advancing through cooperation” in Printing and Graphic Arts

	Ink Receptivity
	The influence of coating structure on the ink receptivity and print gloss of model clay coatings

	Latex Films
	Microstructure evolution in latex coatings

	Mass Spectrometry
	Direct analysis of coated and contaminated paper using time-of-flight secondary ion mass spectromet

	Printing
	Water uptake in newsprint during offset printing

	Profile
	James F. Hoover, Past Chairman, Coating and Graphic Arts Division

	Retention Agents
	An investigation into the role of water retention agents and their effects on splics

	Size Presses
	Blade versus metering-size-press coating

	Surface Analysis
	Identification and elimination of roughness patterns in coated products


	Corrugated
	Calendering
	High finish-high stiffness paperboard

	Conference Report
	Cincinnati conference makes a case for corrugated

	Corrugated Board Tests
	Quantifying the relationship between the short span compression and ring crush tests

	Corrugated Compression Performance
	Investigation of the relationship between board cure time and top-to-bottom compression performance

	Corrugated Post Print
	Gaining control of the process for corrugated post print

	Corrugated Processes
	How to perform process capability studies
	High-density papers and corrugator runnability

	Corrugated Testing
	Field experience in prediction of corrugated board strength with ultrasound testing

	Flexo Printability
	Factors that affect the flexographic printability of linerboards

	Industry Forecasts
	1995 looks good for corrugated and solid-fiber box production and folding paperboard boxes

	Linerboard Testing
	Linerboard: the relationship between polar angle profile and twist warp

	Rebuild
	Developing the fastest corrugating medium machine


	Engineering
	Assembly Stresses
	Assembly stresses and the strength of hollow iron rolls (press rolls)

	Black Liquor Spraying
	Spraying characteristics of commercial black liquor nozzles

	Bleach Plant Corrosion
	The corrosion behavior of titanium (grade 2) in alkaline peroxide bleach liquors
	Corrosion of titanium in alkaline hydrogen peroxide bleaching
	Factors affecting the fabrication of corrosion barriers for RP equipment in bleaching enviroments
	Practical windows and inhibitors for Grade 2 titanium use in alkaline peroxide bleach solutions
	Corrosion studies of stainless steels in peroxide bleach media 

	Conference Report
	1994 TAPPI Engineering Conference highlights growth and change
	Golden Anniversary of the TAPPI Engineering Conference melds the past, present, and future

	Differential Gear Vibration
	Vibration frequencies generated by paper machine differential gearbox drives

	Drying
	Pilot scale investigation of infared paper drying

	Editorial
	50 years of service

	Energy Utilization
	The 2020 mill-utility requirements for market kraft pulp

	Forming
	Hydrodynamics of the forming section: The origin of nonuniform fiber orientation

	Forming Fabrics
	Stability and chemical resistance of forming fabrics to wet-end boilout conditions

	Headboxes
	A new headbox design featuring consistency profiling decoupled from fiber orientation response

	Impingement Drying
	Drying with two radial jets: development of radial jet reattachment drying arrays

	Impulse Drying
	Linerboard drying on a sheet-fed pilot impulse drying shoe press

	Lime Mud Reburning
	Steam drying and fluidized-bed calcination of lime mud-- results of extended pilot studies

	PM Runnability
	Video surveillance troubleshooting at LSPI

	Power Plant Optimization
	Real-time, model-based power plant optimizer

	Pressing
	A decreasing-permeability model of wet pressing with rewetting

	Pressure Screen Fault Detection
	A dynamic model of pressure screens for fault detection

	Process Design
	Re-engineering capital investment decision making by integrating process simulation and project eva

	Process Safety
	Process safety management and the pulp and paper industry

	Profile
	William G. Cook, Chairman, Engineering Division

	Quality Improvement
	Quality improvement process to reduce inventories

	Recovery Boiler Corrosion
	Recovery boiler air-port corrosion, part 3

	Reel Transport
	Parent reel and spool handling with automatic guided vehicles - A case study

	Refiner Process Modeling
	Modeling a wood-chip refiner using artificial neural networks

	Sludge Drying
	Efficient drying of sludges

	Superheater Tube Corrosion
	Prediction of heat transfer in the kraft recovery boiler superheater region

	Yankee Dryer Corrosion
	Yankee dryer joint corrosion: cause, prevention, and repair
	Yankee dryers crevice corrosion evaluation

	Yankee Dryer Maintenance
	Safe Yankee grinding practices

	Yankee Dryers
	Hydrostatic testing of Yankee dryers
	Survey of Yankee dryers and MG cylinders


	Environmental
	Air Emissions
	Emissions of volatile organic compounds and hazardous air pollutants from oxygen delignification sy

	Atmospheric Emissions
	Hydrochloric acid emissions from kraft recovery furnaces

	Bleach Plant Closure
	Technical and economic implications of low effluent concepts for bleached kraft mills

	Chemicals
	A current perspective on the chlorine debate

	Cluster Rule
	Impact on recovery of pulping and bleaching changes to meet the EPA Cluster Rule

	Conference Report
	Argentine pulp and paper industry highlighted at ATIPCA's 30th annual Technical Association Seminar
	Recycling Symposium addresses issues of retrofitting the industry to face the demands for recycled 
	”Implementing technology for sustainable growth” theme of 1995 Environmental Division conference

	Deinking
	Separation of fiber and ash in deinking effluents: A case study

	Drying
	New lime mud dryer kiln helps James River's Pennington, AL, mill meet environmental restrictions

	Editorial
	Navigating the environmental dilemma

	Effluent Treatment
	Experience with tertiary effluent treatment in three Russian mills
	Nutrient dosage in biological treatment of wastewaters
	Treatability of wastewaters from totally chlorine-free bleaching
	Electrochemical removal of color and toxicity from bleached kraft effluents

	Environmental
	International environmental guidelines to emerge as the ISO 14000 series

	Environmental Regulations
	Case studies: Cluster Rule impact assessment
	The Cluster Rule
	EPA's Cluster Rule-- an interim report

	Life-Cycle Assessment
	Life-cycle assessment: background and update

	NCASI Update
	Industry-support health effects research
	Generating emissions data for MACT standards

	Operating Permit
	11 suggested steps to prepare for a successful operating permit

	Organochlorines
	Organochlorines in perspective

	Pulp Bleaching
	Comparison of effluents from TCF and ECF bleaching of kraft pulps
	High-molecular-weight effluent materials from modern ECF and TCF bleaching

	TAPPI View
	Spreading the word
	Sounding off

	TMP Effluents
	Lignans in TMP effluents: fate and effects

	Waste Minimization
	Waste minimization at a greenfield kraft mill


	Executive Summaries
	Executive Summaries
	January 1995
	February 1995
	March 1995
	April 1995
	May 1995
	June 1995
	July 1995
	August 1995
	September 1995
	October 1995
	November 1995
	December 1995


	Finishing
	Calender Rolls
	Thermal spray coatings reduce wear and corrosion on calender rolls

	Conference Report
	1994 Finishing and Converting Conference sets informal tone

	Fiber Cores
	Fiber cores-- technology to meet industry requirements

	Roll Handling
	Automatic slip controlled paper roll clamp

	Roll Stresses
	On the effect of centrifugal force on winding

	Supercalendering
	Deformation of paper fiber in the supercalender nip


	Industry
	AF&PA Corner
	EPA's "Look Back" is a step forward
	Forestry proof-of-performance initiative renews industry commitment
	Mill employees rate well in health study
	The paper industry's new outlook on regulatory reform
	Regulatory burden is no fable

	CEO forecast
	The recovery has arrived

	Editorial
	Cooperation for survival: the case for industry/university collaboration
	Education--is it the key to the future?

	Industry forecast
	1995 forecast sees growth for pulp, paper, and allied industries

	Romanian Pulp and Paper
	Romanian pulp and paper industry

	Salary Survey 1994
	1994 TAPPI Salary Survey

	Supplier Forecast
	Suppliers feel ripples from the recovery


	International
	Asia
	Industry Flourishes in Asia's ”Land of the Morning Calm”

	China
	A view on the current state and future of the paper industry in China

	Conference Report
	Argentine pulp and paper industry highlighted at ATIPCA's 30th annual Technical Association Seminar
	Third PapFor Conference and Exhibit highlights changes in Russian paper industry

	Effluent treatment
	Experience with tertiary effluent treatment in three Russian mills

	Japan
	Current pulp production in Japan and its research and technological topics
	Focus on Japan

	Machine Clothing
	German manufacturer promotes innovation in machine clothing

	Mills
	Mönsterås going 100% TCF as it increases production and minimizes emissions

	Recycling
	An evaluation of Asian old corrugated containers

	Romanian Pulp and Paper
	Romanian pulp and paper industry

	Southeast Asia
	Indonesia emerging as pulp and paper production giant

	Southwest Asia
	From tip-to-top of the Malay Peninsula - the study tour ends

	Swedish mills
	ECF results please Gruvon mill

	Taiwan
	Taiwan's paper industry a leader in Pacific region

	TCF mills
	Södra Cell's Swedish mills geared for production of "Zero" chlorine pulp

	Vietnam
	Vietnam: From handmade sheets to modern mills


	Machine Clothing
	Machine Clothing
	German manufacturer promotes innovation in machine clothing

	Machine Clothing Maintenance
	Supplier roundtable: Maintenance of machine clothing

	Press Felts
	Trends in press felt technology


	Management
	Editorial
	Mental exercise: do not neglect this other aspect for remaining healthy

	The Language of Business
	How to deliver winning presentations, Part 1
	How to deliver winning presentations, Part 2
	How to deliver winning presentations, Part 3
	How to deliver winning presentations, Part 4
	How to deliver winning presentations, Part 5
	How to deliver winning presentations, Part 6
	How to deliver winning presentations, Part 7
	How to deliver winning presentations, Part 8
	How to write letters that get results: Four principles of persuasion
	A Lesson from Cyberspace
	Preparing outstanding presentations, Part 6
	Preparing outstanding presentations, Part 7

	On Management
	Attacking variation-- a strategy for continuous improvement
	Development of human resources, Part 1
	Development of human resources, Part 2
	Development of human resources, Part 3
	Development of human resources, Part 4
	Development of human resources, Part 5
	Does your organization have a learning disability? Part 1
	Effective internal quality systems auditing, Part 1
	Effective internal quality systems auditing, Part 2
	New training and education developments with suppliers
	The spying game

	Safety
	Promoting safety in the workplace


	Nonwovens
	CCD Inspection
	Practical inspection systems for nonwoven diaper liner fabrics

	Conference Reports
	Innovations in nonwovens presented at March conference

	Cotton Binder Fiber
	Comparison of layered and homogeneously blended cotton and thermally-bonding bicomponent fiber webs

	Filter Media
	The relationship of filter media 1st and 3rd bubble point and maximum pore size

	Geotextile Trends
	Geotextile trends and developments

	Glass Mat
	A computer optimized experimental design study of glass fiber handsheet properties relating to prod

	Kenaf Fiber
	Mechanical processing of kenaf for nonwovens

	Kenaf Mats
	Properties of nonwoven mats from kenaf fiber

	LCP Fibers
	Advanced -fiber applications: Properties and applications of fibers from fully aromatic polyesters

	Microbiocide
	Chlorine dioxide: effective, broad-spectrum biocide for white-water systems

	Nonwoven Binders
	Formaldehyde-free crosslinking binders for nonwovens

	Polymer Systems
	Novel polymer systems

	Profile
	Michael A. Madden. Chair, Nonwovens Division

	Spunbonding
	An overview of spunbonding and meltblowing technologies


	Papermakers
	AKD Sizing
	The relationship between single fiber contact angle and sizing performance

	Charge Measurement
	Comparing papermaking wet-end charge-measuring techniques in kraft and groundwood systems

	Conference Report
	Papermaking issues draw record crowd to 1995 TAPPI Conference and Trade Fair

	Dewatering
	The effects of retention aids, drainage conditions, and pretreatment of slurry on high-vacuum dewat
	Application of the limiting-consistency web compression model to vacuum-assisted drainage cell test

	Drainage Aids
	Cationic polyacrylamide as a drainage aid in mechanical pulp

	Drying Effects
	Superheated steam drying of paper, effect of sulfonation level

	Filler Analysis
	X-ray diffraction for quantifying calcium carbonate fillers in printing and writing papers

	Flocculation
	Effects of zeta potential on dynamic flocculation in microparticle systems

	Formation
	Formation and retention during twin-wire blade forming of a fine paper stock

	Forming Fabric
	Test methods to evaluate the contamination resistance of forming fabrics subjected to secondary fib

	LWC Permanence
	The effect of pH on the permanence of LWC paper and fine paper made from recycled LWC

	Microelectrophoresis
	Critical issues in applying electrokinetics to papermaking

	Paper Chemicals
	Specialty paper chemicals: an overview

	Profile
	Ellen B. Warner, Chair, Paper and Board Manufacture Division

	Recycled Fiber Freeness
	Applying enzymes and polymers to enhance the freeness of recycled fiber

	Refining
	Good practice for refining the types of fiber found in modern paper furnishes

	Sizing
	Investigation of the mechanism of paper sizing through a desizing approach

	Specialty Papers
	Van Leer produces eye-catching holographic papers at its newest metallized paper plant

	Surface Sizing
	The effects of SMA surface sizes on paper end-use properties

	Wet-strength Mechanism
	The mechanism of wet-strength development in paper: a review

	Winding
	Eliminating production losses on a paper machine reel


	Polymers, Laminations, & Coatings
	Adhesive Removal
	Removal of hot-melt adhesives with through-flow cleaners

	Barrier Coatings
	Transparent SiO2 barrier coatings: conversion and production status

	Blown Film
	A model linking process variables to the strength of blown films produced from LDPE and LLDPE

	Blown Film Resins
	Solid-state structure comparison between standard LLDPE and enchanced performance LLDPE

	Conference Report
	New strategies and alliances; key to global arena for the Polymers, Laminations and Coatings Divisi

	Extrustion Coating
	Alpha tocopherol as an antioxidant for extrusion coating polymers

	Food Packaging
	The use of recovered fiber in food packaging

	Heat Sealants
	Ionomer, acid copolymer, and metallocene polyethylene resins: A comparative assessment of sealant p

	Heat Sealing
	Heat sealing linear ethylene plastomers to ionmers or LLDPEs

	Hot Melt Adhesives
	Repulpable EVA hot-melt packaging adhesives using polybutenes

	Printing
	Application of nonacrylic water-based ink systems to film printing

	Print Registration
	Print-registration control in a rotogravure printing press combined with extrusion-coating or lamin

	Profile
	Richard W. Halle, Chairman, Polymers, Laminations and Coatings Division

	Sizing
	Neutral to alkaline rosin soap sizing with metal ions and polyethylenimine as mordants

	Static Control
	Static control methods in hazardous areas in converting operations

	Testing
	The application of mass transport theory to flavor and aroma barrier measurement
	Method for measuring the impact strength of heavy-gauge films
	A nonlinear viscoelastic creep model
	Wetting tension measurements on corona-treated polymer films

	Waste
	Decomposition of coated papers from a quick-service restaurant


	Process Control
	Conference Report
	The adjectives informative, energized, and exciting describe the first Process Control, Electrical 

	Fieldbus
	Impact of Fieldbus on mill operations

	Harmonics
	Phase shifting: an alternative solution to harmonic problems

	On-line Sensors
	On-line sensors: exploring the trends

	Process Control
	In-line composition monitoring of molten poly(ethylene vinyl acetate)
	Integration of a drive system into a common DCS/information system platform- a case study of the Wi
	New regulations and their effect on high-availability monitoring and control systems
	On-line zeta potential analyses of a fine paper machine and a newsprint paper machine
	Organic control for a living process
	Re-engineering the distributed control system

	Profile
	Michael D. Wallace, Chairman, Process Control, Electrical and Information Division


	Process & Product Quality
	Conference Report
	1994 Process and Product Quality Conference held in Savannah

	Deep Grooved Fiber
	Deep grooved polyester fiber for wet lay applications

	Fiber Analysis
	Mechanism of action of Simon's stain

	Fiber Testing
	The tensile testing of individual wood fibers using environmental scanning electron microscopy and 

	Image Analysis
	Identification of periodic marks in paper and board by image analysis using two-dimensional fast Fo
	Identification of periodic marks in paper and board by image analysis using two-dimensional fast Fo

	Internal Bond Strength
	Measure of the internal bond strength of paper/board

	ISO Guidelines
	Optical properties of pulp and paper- New standardization proposals

	Multilayer Papers
	Optical calculations for multilayer papers

	Paper Fracture Mechanics
	Measurement of in-plane fracture roughness of paper

	Predictive Properties
	The effect of fiber length and coarseness on the tensile strength of wet webs: a statistical geomet

	Profile
	Sue F. Jakubsen

	Profile Measurement
	Stylus profilometry on paper: marking by the stylus

	Pulp Analysis
	Multivariate characterization of chemical and physical descriptors in pulp using NIRR

	Pulp Testing
	Explaining handsheet tensile and tear in terms of fiber-quality numbers
	High-shear laboratory beating and fiber-quality testing offer new insights into pulp evaluation

	Quality Specifications
	Some notes on the computation and interpretation of capability indices

	Surface Properties
	Surface characterization of non-chlorine-bleached pulp fibers and calcium carbonate coatings using 

	Web Inspection
	Automated web inspection ensures highest quality nonwovens


	Pulping
	Biotechnology
	Effects of purified Trichoderma reesei cellulases on the fiber properties of kraft pulp

	Chemical Recovery
	Caustic soda and sulfuric acid production from sodium sulfate by-product of chlorine dioxide genera

	Chemicals
	A current perspective on the chlorine debate

	Chipping
	Some fundamental aspects of wood chipping

	Conference Report
	Chemical Recovery Conference emphasizes high solids firing and mill system closure
	1994 Pulping Conference and Pan-Pacific Conference held together in San Diego

	Drying
	New lime mud dryer kiln helps James River's Pennington, AL, mill meet environmental restrictions

	Fiber Chemistry
	Effects of carbohydrate degradation on zero-span tensile strength

	Fiber Fundamentals
	Fiber morphology and the response of pulps to medium-consistency fluidization

	Fiber Properties
	Effects of fiber length and coarseness on pulp flocculation

	Fiber Supply
	Developments and trends in fiber supply: implications for the Northwest pulp and paper industry
	Wood and pulp characteristics of juvenile Norway spruce: A comparison between a forest and an agric

	Kraft Pulping
	Application of anthraquinone in extending the delignification of kraft and polysulfide pulps, Part 
	Extended delignification of southern pine with anthraquinone and polysulfide
	Extending delignification with AQ/polysulfide
	Kraft delignification kinetics based on liquor analysis
	Model-based optimization of Kamyr digester operation
	Pulp strength delivery along complete kraft mill fiber lines

	Kraft Recovery
	Effects of pulping conditions and black liquor on viscosity of softwood kraft black liquors: predic
	Impact of recent pulp-mill modifications on sulfur contents in crude sulfate turpentine
	Kinetic model for causticizing reaction
	White liquor oxidation in a pilot plant pipeline reactor

	Mechanical Pulp Bleaching
	Bleaching efficiency of fomamidine sulfinic acid (FAS) in comparison to hydrosulfite, borohydride, 

	Mechanical Pulping
	Chemithermomechanical pulping of second-growth lodgepole pine from Western Canada
	Influence of knot fibers on TMP properties
	Laboratory results of TMP and CTMP trials with Pinus patula, Pinus tecunumanii and Pinus caribaea v
	A mechanistic model for predicting pulp properties from refiner operation conditions
	 Trends in TMP performance at Augusta Newsprint

	Nonwood Fibers
	Feasibility of using kenaf chemithermomechanical pulp in printing and writing paper
	Organosolv pulping and test paper characterization of fiber hemp
	Pulping of jute

	Pulp Bleaching 
	Comparison of effluents from TCF and ECF bleaching of kraft pulps 
	Effect of lignin content on ozone bleaching at medium consistency
	High-molecular-weight effluent materals from modern ECF and TCF bleaching
	Improved oxygen delignification with interstage peroxymonosulfuric acid treatment
	On-site peracids: Tools for bleaching strategies to meet the cluster rule and considerations on sel
	Peroxide brightening of kraft pulp
	Production of bleachable pulp through catalytic oxygen-alkaline delignification of high-yield mecha
	Recent advances in bleached chemical pulp manufacturing technology, Part 1
	Reducing chlorinated organic compounds from bleached kraft mills through first stage substitution o
	The role of water and hydrogen in ozone bleaching of kraft pulp at medium consistency

	Pulping
	The pulp mill of the future: 2005 and beyond

	Pulp Testing
	Batch-drainage curves for pulp characterization, Part 1

	Recycling
	Autodispersible waxes for recyclable packaging papers, Part 1
	Corefining of wood chips and recovered paper in chemithermomechanical pulping
	An evaluation of  Asian old corrugated containers
	Fiber characterization using confocal microscoy
	Fiber fractionation as a method of improving handsheet properties after repeated recycling
	Sodium hydroxide addition during recycling: Effects on fiber swelling and sheet strength
	Upgrading of recycled pulps by enzymatic treatment
	Using ultrasound to deink xerographic waste

	Safety
	Mouthpiece respirator cartridge performance evaluation following passive exposure in kraft pulp mil

	TMP Effluents
	Lignans in TMP effluents: fate and effects

	Wood and Pulping Chemistry
	Evaluating three iron-based biomimetic compounds for their selectivity in a polymeric model system 
	Using solid-phase extraction to assess why aspen causes more pitch problems than softwoods in kraft


	Recycling
	Conference Report
	Recycling Symposium addresses issues of retrofitting the industry to face the demands for recycled 

	Fiber Supply
	The current state of recycled paper supply

	Filler Analysis
	Accurate determination of six common fillers in fine papers, newsprint, and recycled stock by X-ray

	OCC Recycling
	Virginia Fibre continues expansion and upgrades

	Recycling
	Autodispersible waxes for recyclable packaging papers, Part 1
	Corefining of wood chips and recovered paper in chemithermomechanical pulping
	An evaluation of Asian old corrugated containers
	Fiber and toner detachment during pulping of mixed office waste containing photocopied and laser-pr
	Fiber characterization using confocal microscopy
	Fiber fractionation as a method of improving handsheet properties after repeated recycling
	Sodium hydroxide addition during recycling: Effects on fiber swelling and sheet strength
	Upgrading of recycled pulps by enzymatic treatment
	Using ultrasound to deink xerographic waste
	Visy Paper using new methods for recycling OCC


	Research & Development
	Bleaching
	Bleaching kraft pulps with oxidative enzymes and alkaline hydrogen peroxide
	A novel approach to kinetic modeling of the hydrogen peroxide brightening of mechanical pulp
	An optimization approach for the oxygen bleaching of the kraft wheat straw cellulose

	Chemical Analysis
	Rapid carbohydrate analysis of wood pulps by ion chromatography
	Small-scale method to determine the content of wood components from multiple eucalypt samples

	Clonal Forestry
	Commercial production of tissue cultured Pinus radiata

	Combustion
	Effects of temperature and oxygen concentration on potassium and chloride enrichment during black l

	Conference Report
	1994 TAPPI/Biological Sciences Symposium

	Editorial
	Cooperation for survival: the case for industry/university collaboration
	Education -- is it the key to the future?

	Effluent Treatment
	Removal of chlorophenolics from an aerated lagoon

	Food Packaging
	The use of recovered fiber in food packaging

	Image Analysis
	The distribution of impurities in pulp and paper, the effects of the random distribution of impurit
	The effect of sample size on the confidence interval for image analysis of impurities in pulp and p

	IPST Research Update
	Evaluation of steam box performance
	Quality and productivitiy improvement in paper and board forming

	Nonwood Fibers
	Kinetics of delignification in kraft pulping of wheat straw and hemp

	Paper Physics
	Micro-model of paper, Part 1

	Paper Properties
	Effects of fibers and fillers on the optical and mechanical characteristics of paper

	Photodegradation
	Photoyellowing of mechanical pulps, Part 2

	Pitch Reduction
	Effects of lipases on birch extractives

	Sludge Disposal
	A review of the Maine "Appendix A" sludge research program

	Tissue Culture
	Research and development of commercial tissue culture systems in loblolly pine

	Wood Chemistry
	Effect of cooking and bleaching on the structure of xylan in conventional pine kraft pulp
	Grafting of industrial cellulose pulp using the Fe2+/H2O2 redox system as initiator
	Influence of surfactants on the enzymatic hydrolysis of xylan and cellulose


	Shop Talk
	Shop Talk
	Construction of opacity charts
	Evaluating your ink blending needs
	Eliminating bacterial bloom
	Mathematical formulations for thermodynamic properties of moist air at high temperatures
	On-line measurement of dryer performance
	A simple method for determining drive roll load shares on machines with line shaft drives
	CD coat weight control
	How to avoid white pitch and its many pitfalls
	Corrosion of nickel-base alloys in chlorine dioxide environments
	Selecting the right equipment for agitation and blending, Part 1
	Selecting the right equipment for agitation and blending, Part 2
	Equipment for measurement of cylinder surface temperatures
	Automatic load compensators and seal load reduction
	Selecting the right equipment for agitation and blending, Part 3
	The gamma gauge profiling adapter
	An unusual paper machine roll bearing failure
	Production stability on paper machines and pulp and white water circuits
	A fabric patching method suitable for two-wire machines
	Across-the-machine baselines as the alignment reference for freestanding paper machines
	Screw presses in waste dewatering


	TAPPI
	Annual Index
	1995 Tappi Journal Annual Index
	1995 Tappi Journal Association Index

	Association News and Local Section News
	January 1995
	February 1995
	March 1995
	April 1995
	May 1995
	June 1995
	July 1995
	August 1995
	September 1995
	October 1995
	November 1995
	December 1995

	Profile
	Hal W. Tanner, Jr., Member, TAPPI Board of Directors
	Ronald E. Swanson, TAPPI Board of Directors

	TAPPI Interview
	Robert W. Hagemeyer receives the 1995 Gunnar Nicholson Gold Medal Award 
	William S. Fuller honored by TAPPI with 1995 Herman L.Joachim Distinguished Service Award

	TAPPI View
	TAPPI's financial condition: a progress report



