CASE STUDY

Asia Pacific Integrated Freesheet Mill
Nalco Water Digester Additive Technology Delivers Savings:
$9.50/ton of Chemicals = $1MM (USD)
5MM kWh in Energy Savings = $1MM (USD)

A N N UA L SAVINGS

1,677,550 kg

of chemicals saved.
The combined savings to the mill
by replacing the existing chemical
program was $9.50 per ton of pulp
or up to

MILL OVERVIEW
Mill:
Grade:
Equipment:
Production:
Species:

Integrated Kraft Pulp Mill
Coated and Uncoated Freesheet
3 Stage Bleach Plant – D1, EOP, D2 Kamyr Digester
1,050 TPD
Bleached Soft & Hardwood

BUSINESS SITUATION

BACKGROUND

A customer in Asia Pacific was suffering
from pitch deposit issues on their
freesheet paper machine causing loss of
production and first quality product down
grade. Many suppliers had recommended
solving the issue with on-machine
chemical treatments with limited
success. Nalco Water identified that the
problem could be solved closer to the
origin of the contaminants by reducing
the extractives in the pulp coming to the
paper machine. A complete plant audit
utilizing the Mechanical, Operational and
Chemical (MOC) approach was conducted
that detailed the mill’s operating
parameters and specific chemical
application points required to provide an
economical solution. As part of detailing
the audit findings to the customer, Nalco
Water recommended using PenSurf™
Digester Additive Technology for
improving extractive removal in the
pulp mill.

Management of extractives begins at
the digester and plays a critical role in
controlling the problems they can create
throughout the pulp and paper mill.
Many factors impact the concentration
and makeup of the contaminants
including wood species, age of wood,
pulping process and equipment type.
Each of these factors can impact the
number of extractives moving forward
in the process stressing the economic
performance of the operations. The
aim of controlling these contaminants
is to send as much extractive material
to the recovery boiler rather than send
it forward through the process causing
system wide deposition issues and
increased operational costs on the paper
machine.

$1,000,000
per year.

The program saved over 5 million
kilowatts per year

$1,000,000
saved

CASE STUDY

ENVIRONMENTAL RESULTS

PROGRAM DESIGN
Nalco Water’s audit identified that
adding PenSurf Technology at 100 to
400g/ton of wood chip to the digester
would significantly reduce extractives
levels at the paper machine. This
approach chemically modifies the
structure of the extractives during
the pulping process assuring they are
more easily separated from the fiber
allowing them to be efficiently washed
out of the pulp throughout the pulp
washing and screening processes.
PenSurf Technology works by reducing
the surface tension between the
liquor and the chips allowing more
thorough wetting of the chip surface
and facilitating rapid penetration of the
liquor into the chip. This results in a
much more uniform cook and removal
of extractives from the fiber.

ECONOMIC RESULTS

The utilization of PenSurf Digester
Additive Technology provided the
catalyst needed to accelerate the
delignification rate and avoid the
generation of additional pulping
chemicals required to digest the
pulp. The environmental savings
is demonstrated in eliminating the
additional energy required to generate
those chemicals on site (e.g., chlorine
dioxide, white liquor, and peroxide). The
equivalent energy savings created by
reducing the existing chemical program
equates up to 5 million kilowatts
per year, resulting in $1,000,000 in
additional savings.

PERFORMANCE & CHEMICAL
RESULTS
PenSurf Technology not only reduced
the extractives level as measured
after the brown stock washer but also
delivered the following additional
benefits:
• Chemical Savings (Figure 1):
• Chlorine Dioxide and Peroxide
were each reduced by 1.7 kg/t
• White liquor usage reduction of
29 kg/t
• Brightness increased from ISO 81.7 to
86.2 (Figure 2)
• Residual Active Alkali (RAA) doubled
from 6 to 12 (Figure 3)
• Kappa reduced up to 10 percent
(Figure 3)

The combined chemical saving to the
mill is $9.50 per ton of pulp or around
$1 million a year. PenSurf Technology
delivered a Return on Investment (ROI)
of 670% when program costs are taken
into consideration.

Figure 1 – Program reduced around 12 percent
usage pf DP and H2O2.

Figure 2 – ISO and NO brightness increased 6.5
percent and 12/5 percent respectively.

Figure 3 – With PenSurf program, system
responded with a 23 percent increase in RAA &
a reduction in KAPPA 10 points.

Nalco Water reports Environmental
Return on Investment (eROI) values to
customers to account for contributions
in delivering both environmental
performance and financial payback.

Nalco Water, an Ecolab Company
North America: 1601 West Diehl Road • Naperville, Illinois 60563 • USA
Europe: Richtistrasse 7 • 8304 Wallisellen • Switzerland
Asia Pacific: 52 Jurong Gateway Road, #16-01 Jem Office Tower, Singapore 608550
Greater China: 18G • Lane 168 • Da Du He Road • Shanghai China • 200062
Latin America: Av. Francisco Matarazzo • nº 1350 • Sao Paulo – SP Brazil • CEP: 05001-100
Middle East and Africa: Street 1010, Near Container Terminal 3, Jebel Ali Free Zone, PO BOX 262015, Dubai UAE
ecolab.com/nalco-water
Ecolab, Nalco Water and the logos are Trademarks of Ecolab USA Inc.
©2021 Ecolab USA Inc. All Rights Reserved 03/21 CH-2267

ecolab.com/nalco-water

