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Printing paper
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Structure of coated paper and its optimization
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Coated paper builds up with base paper (mainly made of pulp) and coated layers
(mainly made of pigments). Not only the pulp of base paper, but the difference
of coated layers has a big impact on the quality for coated paper regarding
brightness, gloss, smoothness and ink receptively. We, our company aim to
optimize maximally both the base paper and coated layers, and produce high
equality coated papers.
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The latest coating technology
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Coated paper is formed by the blade-scraped coating color on one-side or both
sides of base paper. Depending on the quality of coated paper, the some gloss
types of coated paper is obtained through the calendering process. We, our

laboratory always focus on the latest coating application technology such as
spray coating and curtain coating, using our pilot coater facility.
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High quality newsprint
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Print-hrough on
high quality newsprint

Keeping pace with the increase in newsprint
color pages and faster print speeds, we
continue to enhance newsprint quality by
developing our original technologies. To create
a beautiful color printing, it is important to
suppress print-through and prevent linting from
occurring during the printing process. At our
newsprint production factory, we self-
manufacture a high-function calcium carbonate
filler suitable for newsprint. Through its use in
paper, we suppress print-through and prevent
the occurrence of linting during the printing
process. In addition, originally developed
surface agents are used to achieve faster print
speeds. We will continue to promote the
development of technologies to create
newsprint that is both high quality and
eco-friendly.
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Conventional newsprint
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Development of high-function fillers as well as advanced technologies for their use
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Our company produces calcium carbonate at large part of paper mills, using it
as a filler for paper (bulking agent). The calcium carbonate manufacturing
process uses materials derived from limestone, which is available in abundance
in Japan, and immobilizes CO gas emitted from the factories. This is an
environmentally friendly system which helps reduce greenhouse gas emissions.
In this manufacturing process, the morphology of calcium carbonate can be
controlled by adjusting reaction conditions during the carbonation process. We
control the morphology of calcium carbonate so that it becomes suitable for
various paper usages and also use originally developed advanced technologies
for using calcium carbonate. These technologirs help produce high-quality paper
with high brightness, opacity, bulk, etc. We have also succeeded in developing

an alkaline-papermaking technique for newsprint.

BERBHILOYLDERRS

Manufacturing process of precipitated calcium carbonate (PCC)
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Business communication paper
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Inkjet paper that sets the pace for all others
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Color inkjet (IJ) printing technology has achieved remarkable development in recent years and the
field is expanding rapidly with its high quality and high-speed printing.

Inkjet paper requires high optical density, quick ink absorption, good color reproduction and water
resistance as characteristics. Therefore, we have improved water resistance due to applying special
chemicals onto the paper surface, and controlled the ink absorption rate to obtain a high-quality
image. The inkjet paper coated with porous pigment is also produced to meet higher demand, as a
result, we have been able to supply several kinds of inkjet papers suitable for desired quality and
various purposes of use.

We produce the inkjet paper for on-demand printing which is suitable for the full-color commercial
devices and the matte inkjet postcard, which is the most popular type among New Year greeting
postcards in Japan.

At Research Laboratory, new products that meet customer needs are being developed by using a lot
of know-how based on our original technique of off-set and inkjet printing.

SEFA D BN 2 BEE U 7o MGG

Thermal recording paper using the industry’ s first technology
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Thermal paper is coated the recording layer with coloring materials. Since an ink ribbon, toner and
an ink cartridge are not required to record information on thermal paper, a small printer can be used
for this type of paper with easy maintenance. It is mainly used for receipts, food product labels.
distribution labels, tickets, handy terminal paper and ATM receipt.

As the pioneer of thermal paper, Nippon Paper continues to make technological innovations. Our
thermal paper brand, "NPi Thermal", is highly recognized in the global thermal paper market.
Thermal paper has been used for the reading bill of electric or gas meter in recent years. In addition
to printability, preservability and anti-sticking property*!, other quality characteristics lije stampability
and abrasion resistance*? are also required.

Our product is the first thermal paper with such characteristics in the market: and is used for the
meter reading bill by many electric and gas companies as well as the waterworks department of local
government.

(*' A feed trouble caused by adhesion between the thermal print head and the paper)

(*2 To prevent the coloration due to abrasion of the paper surface)

http://www.nipponpapergroup.
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Printing with an inkjet printer
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Matte inkjet postcards

BEEDFEBHEE  How thermal printing works
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Heat generated in the
print head activates
dye and developer to
create images.
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Printing of a meter reading bill
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Introduction of test plant equipment
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The test plant has a sequence of equipment,from raw material pulp preparation and papermaking to coating and finishing processes. Our equipment is described below.
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This paper machine enables papermaking with a small basis weight using single
fourdrinier horizontal wire or angled wire as well as papermaking with a large
basis weight where both of them are used. It is used to conduct papermaking
tests for various papers, such as wood-contained paper, wood-free paper,
newsprint,filter paper, specialty paper and cigarette roll paper.

BN
Equipment specifications
R 15 ~ 50 m/min
HIRITE : 25 ~ 300 g/m?
Papermaking speed :

15 - 50 m/min

Papermaking basis weight :
25-300 g/m?
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High-speed coating machine: No.1 test coater
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In addition to the general blade coating head, the No.1 coater has contour
coating heads, including a curtain head and a spray head, allowing transfer-
type gate roll coating. With this equipment, we mainly conduct coating tests for
confirming the coatability of various coated papers that the Nippon Paper Group
produces as well as for developing new products.
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Equipment specifications
BIEE : 100 ~ 1700 m/min
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Coating speed :

100 - 1700 m/min
Coating method :

vari-dwell / short dwell / roll aplicator - bevel blade / bent blade / bar blade,
rod metering size press, gate roll, curtain, spray

No.2 7 A k =@ — & — No. 2 test coater
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Equipment specifications
BRIEE : 70 ~ 500 m/min
ZIAR: O—LT7 T -RR
LIL—FKIRYrTL—FK/
N—=TL—FK-F—tB—) -
I7F4A72

Coating method : roll applicator

- bevel blade / bent blade / bar
blade, gate roll, air knife

Ry N7 h=v7H L4 (HSNC)
Hot soft nip calendar (HSNC)
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By passing paper between the metal heat roll and the elastic roll made of resin,
the paper’s smoothness can be improved with little increase to its density.

Bl Xnn s

Equipment specifications
ALERRFE : 100 ~ 700 m/min
#RE : 10 ~ 250 kN/m

E— ~BA—JLRE : 40 ~ 280°C
SO —LEERE : 90 ~ 92°

Finishing speed :
100 - 700 m/min
Linear pressure :
10 - 250 kN/m
Heat roll temperature :
40 - 280°C
Elastic roll hardness : 90 - 92 °

2013-04 (09)



AAIGEHA S HRRAESS

Research and Development Division,
Nippon Paper Industries Co., Ltd.

R&D

Research & Development

http://www.nipponpapergroup.com/

¥ E&WZERT Research Laboratory

FhREH AT

Papermaking technology
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Development of wet end technology for saving resources
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In an effort to reduce environmental burdens, we are promoting resource
conservation, including a reduction in pulp usage and increase in the utilization
of recycled paper and calcium carbonate. In order to solve problems that arise
during this effort, the Research Laboratory is promoting the development of
chemicals and technologies used for papermaking processes (wet end), by
using the latest devices that can directly evaluate the performance of chemcals
and charge in pulp suspension.
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Raw materials in the slurry state
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Before chemicals are added
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After chemicals are added
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Increasing the use of low-grade waste paper through new stickies
mesurement methods
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Stickies found in stickers, etc. are

often mixed in low-grade waste paper.
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Stickies adhered to fiber surfaces
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Development of environmentally friendly deinking technology
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A problem associated with paper recycling is decreased strength of pulp fibers
and recycle papers because the fibers are cut during the mechanical process of
removing ink from the fiber. For this reason, we have developed an original
deinking technology. By shooting pulp into water at a high pressure/speed, this
technology uses an impact force that is generated when fine cavitation (CV)
bubbles around the jet collapse, removing ink from the fiber. We have discovered
that waste paper pulp processing using CV not only prevents a decrease in
strength by limiting fiber damage but also allows deinking without the need for
chemicals and high-temperature processing. As described above, it can be said
that the CV jet technology is an environmentally friendly deinking technology
with limited fiber damage that could not be achieved conventionally (Received
2008 EPE High Impact Paper Award by the Tehcnical Association of Pulp and
Paper Industry).
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The concept of cavitation (CV) jet processing / Shock wave
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Cavitation bubble
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Development of on-line mesurement of fiber orientation and a
fiber orientation control system
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The Research Laboratory evaluates
stickies, which have been broken
down into small particles during the
recycling process by applying new
technologies developed in the
biochemistry such as a fluorescent-
probe microscopy (photo) and quartz
crystal microbalance. With these
technologies, we control stickies
efficiently, aiming to increase the use
of low-grade waste paper.
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Green: fiber, Red: stickies
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The basic property of paper depends on
the fundamental structure of the paper
formed at wet end process of the paper
machine. We have established
technologies to control the fiber
orientation based on the knowledge of
hydrodynamics and developed the
world's first on-line mesuring instrument
of fiber orientation. Moreover, by
advancing these technologies, we have
succeeded in developing a system to
control fiber orientation automatically.
The instroduction of this breakthrough
system has enabled the stable production
of high-quality paper.

Optical principle of on-line measurement
of fiber orientation on a paper surface
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Paper Surface
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Printing technology
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At the Research Laboratory, we have a perfect system that enables us to evaluate printing from a viewpoint close to that of our users
(printing factories)
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Having the same conditions as those of printing factories
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In order to accurately understand the demand for printing activity and quality, the Research Laboratory has introduced a variety of real
printing presses and evaluation equipment, performing various printing evaluations.

In terms of commerecial printing and publishing printing, we evaluate paper quality and conduct tests to recreate printing problems under
conditions close to those at printing factories, using a mainstream web-fed offset press and a sheet-fed offset presses.

In addition, we have set various sensors in the printing presses to be used for control and analysis and also perform evaluation using a
printing pattern most suitable for the purpose with CTP (computer to plate setter).

F 7€y MRE 4 BIRTEA Ty FENRIE CTP (HUREE )
Web-fed offset press Sheet-fed offset press CTP (computer to plate setter)
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Meeting demand of the entire Nippon Paper Group
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The Research Laboratory is working hard not only to evaluate the printing of newsprint and paper but also to deal with the printing of
various paper products that the Nippon Paper Group produces.

Flexographic (rubber plate) printing and gravure (intaglio) printing are mainly used for cardboard, paperboard and liquid containers made
of paper. To evaluate the printing of these types of papers, we own a printing tester.

Furthermore, we own an on-demand digital press (electrographic), which is becoming globally popular, so that we can evaluate various
types of printing methods.
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On-demand press
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Flexographic printing tester
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Analytical technology
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We analyze paper with the latest devices and technologies, supporting produc quality maintenance and
new product development
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In order to maintain product quality and develop new products, it is important to perform detailed analyses of paper and papermaking
materials and evaluate them. Using the latest analysis devices, such as scanning electrron microscopes, MS (mass spectrometers), micro
X-ray diffractometers and IR (infrared specrophotometers), the Research Laboratory analyzes paper layers and coating layers, fillers and
pigments in paper, and binders and paper chemicals.

Moreover, we have a variety of paper charcteristics testers to evaluate the basic characteristics of paper.

EELBFIME MS BESHITEE U X R EHTEE
Scanning electron microscopes MS (mass spectrometers) Micro X-ray diffractometer
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Using analytical technology that we have cultivated

in the field of paper, we analyze films,
chemical products, building materials, etc.
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In the Nippon Paper Group, there are companies which handle films,
chemical products and building materials in addition to paper products,
such as paper, paperboard and facial tissues. With a nuclear magnetic
resonance apparatus, Raman spectroscopic apparatus, differential
scanning calorimeter (DSC), etc., we perform surface analyses that we
have developed in the field of paper and use analytical technologies for
inorganic/organic matters and high polymers, supporting quality
maintenance of various products and new product development.

BHESAREE
Nuclear magnetic resonance apparatus
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