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Abstract:

The journey of paper from the mill to its final application involves several critical processes beyond its
initial manufacture. This lecture provides a comprehensive introduction to the essential post-production
stages— finishing, converting, handling, and storage of paper— tailored for individuals without a
technical background in the field. Participants will gain insights into how raw paper is transformed into
usable products through finishing processes such as calendaring, coating, and laminating. The session
will also explore converting techniques including cutting, sheeting, folding and packaging, which adapt
paper for various end-use applications. Proper handling and storage practices will be discussed to
highlight how environmental conditions (moisture and temperature), proper packaging, and logistics
impact paper quality, usability, and shelf life. The importance and best practices for handling and storage
of paper will also be discussed. By demystification of these processes by the end of the lecture, attendees
will have a well-rounded understanding of how paper transitions from the mill to the market, equipping
them with the knowledge to better engage with paper-based products and processes in their respective
roles.
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INTRODUCTION

Paper is a fundamental material in countless industries, from publishing and packaging to office use and specialty
products. The journey of paper from raw pulp to a finished product involves several critical stages beyond the initial
papermaking process. While the papermaking process itself creates the base material, it is the subsequent stages-
finishing, converting, handling, and storage- that determine the paper’s final characteristics, usability, and longevity.
Finishing and converting operations enhance the paper’s properties and transform it into usable forms, while proper
handling and storage ensure its quality is maintained until it reaches the end-user. Understanding these processes
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is essential for anyone involved in the paper industry, even
those without a technical background. For non-papermakers,
it is important to appreciate how raw paper transforms into
the diverse range of products encountered daily.

This lecture will cover the following key areas:

* Finishing: Processes that enhance the surface,
appearance, and performance of paper.

* Converting: Techniques that transform large rolls or
sheets into usable products.

e Handling: Best practices to prevent damage during
movement and processing.

e  Storage: Guidelines to maintain paper quality until its
final use.

FINISHING OF PAPER

Paper finishing operations involve post-manufacturing
treatments. After the paper web is formed and pressed,
it contains a significant amount of moisture that must
be removed. Drying is typically achieved using a series
of steam-heated cylinders. The paper passes over these
cylinders, and the heat evaporates the remaining water,
bringing the moisture content down to about 4-6%. Proper
drying is crucial to ensure the paper’s dimensional stability
and to prepare it for subsequent finishing processes.

PURPOSE OF FINISHING

As the name ‘Finishing’ suggests, paper finishing can be
defined as giving final finishes to the paper. Finishing is the
final stage in papermaking, imparting desired properties to
the paper suchas smoothness, gloss, strength, and printability.
Paper finishing involves treatments and modifications
applied to raw paper after it is manufactured to improve its
properties, aesthetics, and usability. The finishing of paper
can be done through different types of paper finishing. These
operations ensure the paper meets the specific requirements
for various applications, such as printing, packaging, and
specialty uses. The choice of finishing technique depends on
the intended application.

COMMON FINISHING PROCESSES

Calendering: Calendering involves passing the dried paper
through a series of heated rollers (calenders) to improve
its surface properties. The paper is passed through rollers
(calenders) to smooth and compact its surface, enhancing
gloss and uniformity (thickness/ caliper). There are two main

types:

e Soft Calendering: Uses soft-covered rolls to impart a
smoother finish without significantly reducing thickness.

* Hard Calendering: Employs hard steel rolls under
higher pressure to achieve a glossier surface, often used
for coated papers.
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Supercalendering is an advanced form where paper
passes through alternating hard and soft rolls, producing
an exceptionally smooth and glossy finish, ideal for high-
quality printing applications.

e Machine Calendered Paper — A cost-effective alternative
for newspapers and book pages.

e Supercalendered Paper — Used in magazines and
catalogs for high-quality printing.

Effects of Calendering
¢ Enhances the paper’s gloss and smoothness.
« Improves ink holdout for better print quality.

e Reduces thickness, which may affect stiffness and
opacity.

Coating: Coating of paper refers to the application of a
layer (or multiple layers) of materials such as clay, calcium
carbonate, or synthetic polymers to the surface of a paper
sheet to enhance its properties (smoothness, brightness,
printability, and ink absorption), particularly for printing,
packaging, and functional uses. The purposes of coating are
summarized below:

» Improves Printability: Creates a smoother and more
uniform surface, which helps with ink absorption and
sharpness of images/text.

* Enhances Appearance: Increases brightness, gloss,
and opacity.

e Adds Functionality: Provides resistance to moisture,
grease, air, and wear.

e Special Properties: Enables heat resistance, anti-static
behavior, UV resistance, or even recyclability.

Common coatings:
e (lay Coating: Improves brightness and smoothness.

e Polymer Coating: Provides moisture resistance and
durability.

* Wax Coating: Used for food packaging to prevent
grease and moisture penetration.

* Glossy Coating: Produces a shiny, reflective surface
ideal for high-quality images or print production.

e Matte Coating: Reduces glare, shine for a softer
appearance and easy readability.

« Satin Coating: A balance between gloss and matte for
moderate shine and smoothness.

Coatings can be applied using various methods such as
curtain, blade, roll, or air knife coating, depending on the
desired finish and application.
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Types of Paper Coating:
1. Coated Paper (general):
0 Smooth, good for high-resolution printing.
0 Comes in glossy, matte, or satin finishes.
2. Single-coated vs. Double-coated:
0 Single: Coating applied to one side.

0 Double: Applied to both sides for better print
performance.

3. Cast-coated Paper:

0 Very high-gloss finish, produced by casting the
coated paper against a heated chrome drum.

4. Functional Coatings:

0 Barrier coatings: Add moisture or grease resistance
(e.g., waxed paper, food packaging paper).

0 Heat-seal coatings: Used in blister packs and
envelope flaps.

o Silicone Coating — Used in release papers for
adhesives and labels.

0 Inkjet coatings: Formulated to rapidly absorb ink
and prevent smearing.

0 Thermal Coating — Applied for thermal paper used
in receipts and labels.

Applications of Coated Paper:

*  Magazines, brochures, and catalogs (glossy finish)
»  Packaging materials (barrier properties)

*  label stock and stickers

*  Photographic paper

* Inkjet and laser printing papers

Varnishing: A liquid coating (varnish) is applied to paper for
additional protection and visual enhancement. Applying a
transparent varnish layer gives the paper a shiny, protective
finish. It can be full-surface or applied only to specific areas
(spot varnishing) for emphasis.

*  Gloss Varnish — Enhances brightness and color depth.

e Matte Varnish — Reduces glare while maintaining a
refined look.

Spot UV Varnishing: Highlights specific areas with a high-
gloss effect. A specialized varnish cured by ultraviolet light
is applied to selected areas, creating a striking contrast
between glossy and matte regions.

Applications of Varnishing
*  Enhances printed brochures, magazines, and packaging.

e Protects against fingerprints, smudges, and scratches.
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Foil Stamping: Metallic or pigmented foil is transferred to
the paper using heat and pressure, producing reflective and
decorative effects, often used for premium packaging and
invitations.

Letter Pressing (Debossing): Debossing involves pressing
a design into a material, creating a recessed or indented
effect. The paper is indented to create a three-dimensional
effect, adding tactile and visual interest adding texture and
decorative appeal.

Embossing: The opposite of debossing, embossing raises
parts of the paper surface, commonly used for logos, wedding
cards, and certificates.

Applications of Embossing and Debossing

e Used in wedding invitations, business cards, and book
covers.

e Enhances the aesthetic appeal of premium packaging.

e Adds tactile elements to security papers (e.g.,
banknotes).

Laminating: A protective plastic film is bonded to the
paper, increasing durability, water resistance, and rigidity.
Laminated papers are used for menus, 1D cards, and signage.

e Glossy Lamination — Increases shine and color vibrancy.

e Matte Lamination — Provides a non-reflective, soft-touch
feel.

«  Soft-touch Lamination — Gives a velvet-like texture for a
premium feel.

*  Holographic Lamination — Creates decorative effects for
security and branding.

Applications

e Protects book covers, menus, and posters from wear
and tear.

e Used in high-end packaging for added appeal.
Specialty Finishes and Treatments:

e Wax Coating: Provides moisture resistance, used for
disposable food wrappers/ containers and packaging.

e Polymer/Lacquer Coating: Enhances durability and
moisture resistance, common in packaging and
specialty papers.

e Security Coatings: Special starches or compounds visible
under UV light for security and anti-counterfeiting
applications.

Thermal Coatings: Enable heat-sensitive printing, as in
fax and receipt papers.
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CONVERTING OF PAPER

Paper converting is the process of transforming large rolls or
sheets of paper into finished products with specific shapes,
sizes, and functionalities for end-use applications through
cutting, folding, gluing, and other techniques. This stage is
critical for adapting paper for practical uses across industries,
from office supplies to packaging materials.

e Wet Converting: Involves coating, impregnating, or
laminating paper in roll form with various materials
to impart special properties (e.g., moisture resistance,
barrier functions).

e DryConverting: Focuses on cutting, folding, and shaping

paper into finished goods like writing & printing, bags,
envelopes, and boxes.

Key Converting Processes
PAPER MILLFINISHING/CONVERTING HOUSE OPERATIONS

Paper mill finishing house operations involve various
processes to convert large paper rolls into smaller reels
or sheets while ensuring quality control, packaging, and
labelling. These processes enhance the appearance,
usability, and durability of the paper before it is distributed
for commercial or industrial use. Below is a detailed
description of the key paper finishing operations.

i. Roll Inspection

Before further processing, large paper rolls (also called
parent rolls or jumbo rolls) undergo inspection to ensure they
meet quality standards.

Purpose of Roll Inspection:

« ldentifies defects such as wrinkles, tears, holes, uneven
thickness, or coating issues.

e Ensures uniformity in GSM (Grams per Square Meter),
texture, and brightness.

e Checks for moisture content to prevent curling or
printability issues.

e Detects any foreign particles or dust contamination.
Inspection Methods:

e Visual Inspection — Conducted manually by trained
operators.

e Automated Optical Scanning — Uses cameras and
sensors to detect microscopic defects.

e Moisture and GSM Testing — Ensures uniform weight
and dryness.

»  Surface Smoothness Testing — Ensures even coating and
calendering.

ii. Unwinding: Large rolls of paper are unwound and
prepared for further processing.
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iii. Rewinding and Slitting

Rewinding and slitting involve cutting large paper rolls into
smaller rolls or reels of desired width.

Rewinding Process:

e The master roll (parent roll) is unwound, passed through
tension control systems, and rewound onto smaller
cores for easier handling and specific applications.

e Rewinding ensures uniform tension and roll formation,
preparing the paper for further processing or direct use.
This process corrects winding defects such as wrinkles,
loose winding, or air bubbles.

Slitting Process:

» large rolls are cut into narrower reels using circular or
razor blades to meet specific width requirements for
applications.

e Precision cutting ensures uniform reel width and smooth
edges.

Applications:

e Produces custom-width paper rteels for different
industries (printing, packaging, newspapers, etc.).

e Reduces roll tension issues, ensuring smooth feeding
into printing machines.

iv. Sheeting: Rolls are cut into sheets of specified
dimensions for products like copier paper, notepads, and
packaging. Precision sheeters ensure accurate cuts, essential
for applications like printing, packaging, and office papers.

v. Trimming: Edges are trimmed for uniformity and to meet
exact size specifications

vi. Splicing / Making Joints in Paper Reels:

Splicing, also known as making joints in paper reels, is
the process of joining two paper reels together to ensure
a continuous flow of material in printing, converting, and
packaging operations. This process is critical in reducing
downtime, improving production efficiency, and minimizing
paper waste.

(i) Importance of Splicing in Paper Reels

e Continuous Production: Avoids stopping machines
when a reel is exhausted.

e Minimized Waste: Reduces the loss of paper by
eliminating the need to discard the tail end of a roll.

* Higher Efficiency: Essential in high-speed printing,
laminating, and packaging operations.

e Strong and Smooth Transition: Ensures seamless
paper feeding without disruptions, misalignment, or
breakage.
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(ii) Types of Splicing Methods

There are two main types of splicing techniques used in the
paper industry:

A. Manual Splicing (Offline Splicing)
*  Done manually when the machine is stopped.

e Common in smaller-scale operations where production
speed is not critical.

*  Requires adhesive tapes, glue, or heat sealing to join
two rolls.

B. Automatic Splicing (On-the-Fly or Flying Splicing)

e Performed without stopping the machine, making it
suitable for high-speed printing and packaging lines.

»  Uses an automatic splicing unit that detects the end of
the reel and seamlessly switches to a new roll.

e Reduces downtime and
production.

ensures  uninterrupted

(iii) Methods of Making Joints in Paper Reels

The type of joint used in splicing depends on the application,
speed, and strength required. The most common methods
include:

A. Overlap Splice (Lap Joint)

*  One end of the new reel overlaps the remaining end of
the running reel.

* A double-sided adhesive tape or glue is used to bond
the two ends.

e Used in slower-speed applications where a minor
thickness variation is acceptable.

B. Butt Splice

»  The end of the new reel is placed edge-to-edge with the
remaining end of the running reel.

* Asplice tape (strong but thin) is applied over the joint to
hold it together.

e Common in high-speed printing presses because it
maintains even thickness.

C. Wedge Splice

» Avariation of the butt splice where the edges are cut at
an angle instead of a straight line.

»  Allows a smoother transition in high-speed machines.
D. Zig-Zag Splice

»  The paper ends are cut in a zig-zag pattern to increase
bonding strength and reduce tension on the splice.

Used in high-speed and high-tension applications.
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E. Heat-Sealed Splice

e Uses heat-activated adhesives or a heat press to bond
the paper ends.

e Ensures a stronger bond and is often used in coated
papers or specialty applications.

(iv) Splicing Equipment

Depending on the scale of the operation, different machines
and tools are used for splicing:

A. Manual Splicing Tools

e Splicing Tapes (single or double-sided adhesive).

*  Hand Rollers to apply pressure and ensure a firm bond.
e Scissors or Trimming Knives for edge preparation.

B. Automatic Splicing Machines

e Flying Splicers: Used in high-speed printing presses,
laminators, and packaging machines to ensure
automatic reel changes.

e Zero-Speed Splicers: Temporarily stores extra paper in
a buffer before switching to a new reel, allowing for a
smoother transition without stopping production.

e Turret Winders & Unwinders: Hold multiple reels and
automatically splice them when one roll runs out.

(v) Key Considerations for Successful Splicing

To ensure a smooth, durable, and efficient splice, the
following factors should be controlled:

A. Paper Quality & Preparation

e Ensure clean and even edges before splicing to avoid
weak joints.

e Remove any damaged or wrinkled paper sections
before making a joint.

*  Align reels properly to avoid misalignment and wrinkles.
B. Tension Control

e Uneven tension can cause paper breakage at the splice
during high-speed operations.

e Use automatic tension control systems to maintain
uniformity.

C. Adhesive & Tape Selection

e Use high-strength adhesive tapes for butt splicing in
high-speed operations.

e Ensure the tape is compatible with the printing or
coating process (e.g., heat-resistant tapes for thermal
processing).

D. Drying Time (for Glue-Based Splices)

Allow adequate time for glue-based splices to dry
before tension is applied.
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e Use quick-drying adhesives when possible to minimize
downtime.

vii. Reel Packing

Once paper reels are slit and rewound, they are packed for
safe transportation and storage.

Packing Materials and Methods:

e Polyethylene Wrapping — Protects reels from dust and
moisture.

e Kraft Paper Wrapping — Provides an extra protective
layer against damage.

e Edge Protectors — Prevents crushing or damage during
handling.

e (Core Plugs and End Caps — Reinforces the roll structure.

e Stretch Film Wrapping — Ensures stability during
shipping.

Labelling on Reels:
*  Reel weight, width, diameter, and grade.

e Batch number, date of production, and manufacturer
details.

viii. Sheet Cutting (Guillotine Cutting / Online Cutting)

Sheet cutting converts large paper rolls into sheets of specific
sizes for further use in printing, packaging, and stationery
production.

Methods of Sheet Cutting:
1. Guillotine Cutting:

0 Uses a sharp quillotine blade to cut stacked sheets
to required dimensions.

o Suitable for small batch production and fine-
trimmed sheets.

2. Rotary Sheet Cutting (Online Cutting):

0 Paper is unwound from a roll and cut into sheets
using rotary knives.

0 Performed inline with a production machine (e.g., a
printing press).

0 Ensures continuous  sheet

production.

high-speed and

Applications:

e Produces A4, A3, or custom-sized sheets for office and
commercial use.

»  Used for fine-art papers, newsprint, poster papers, and
packaging boards.

Ix. Sheet Finishing (Stamping, Labelling, and Stacking)

Once sheets are cut, they undergo further finishing
operations.
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Stamping:
e Used for branding or security purposes.

e Includes embossing, debossing, holographic stamping,
or watermarking.

Labelling:

e labels are applied for product identification and
traceability.

e Information includes paper type, GSM, manufacturer,
and batch details.

Stacking and Aligning:

e Sheets are aligned into reams using automatic stacking
machines.

e Prevents misalignment, curling, or warping before
packaging.

X. Ream Packing

A ream consists of 500 sheets (or other specified quantities)
packed together for distribution.

Ream Packing Process:

e Automatic wrapping machines wrap sheets in protective
paper or plastic.

e Sealing and shrink-wrapping ensures protection from
dust, moisture, and handling damage.

e Barcodes and branding labels are added for
identification.

Types of Ream Packaging:

e Paper wrapping (eco-friendly) — Common for office
paper.

»  Plastic shrink-wrapping — Used for moisture resistance.

e Boxed reams — For premium or specialty papers.

xi. Ream Bundling and Stacking

After reams are packed, they are bundled and stacked for
bulk handling.

Bundling Process:

e Multiple reams (e.g., 5 or 10 reams per bundle) are
grouped together.

* Bundles are secured using plastic strapping or shrink
wrap.

e Ensures easy transportation and bulk handling.
Stacking & Palletizing:

e Bundles are placed onto wooden or plastic pallets.

e Stacks are aligned evenly to prevent crushing.

e Llarge stacks are wrapped with stretch film for stability.

Pallets are labelled with shipping details, barcodes, and
tracking information.
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Final Quality Check Before Dispatch:
e Visual inspection for damages or misalignment.
»  Barcode scanning for accurate inventory tracking.

e Weight verification to ensure correct quantity per
bundle.

Paper mill finishing house operations ensure that paper
products are precisely cut, packed, and labelled for various
commercial and industrial applications. Each step, from roll
inspection to stacking and palletizing, ensures high-quality
standards, durability, and ease of handling. These processes
play a crucial role in meeting customer requirements and
market standards while optimizing efficiency in the paper
industry.

Laminating and Coating: Laminating bonds paper with
films or other substrates to enhance strength, appearance,
or functionality (e.g. barrier properties). Additional layers or
coatings are applied to enhance strength, appearance, or
barrier properties. Common laminates include:

*  Polyethylene (PE): Provides moisture resistance.
e Polypropylene (PP): Offers clarity and strength.

e Metalized Films: Used for decorative purposes and
barrier properties.

Printing: Printing adds text, images, or patterns to paper
products. Designs, logos, and information are printed onto
the paper using methods such as offset, flexographic, or
digital printing.

*  Flexographic Printing: Uses flexible rtelief plates,
suitable for packaging and labels.

e Offset Printing: Provides high-quality prints for
newspapers, books and magazines.

»  Digital Printing: Ideal for short runs and personalized/
customizable prints.

Folding and Gluing/ adhesive application: This process
shapes paper into products like envelopes, cartons, and
bags. Folding machines create creases, while gluing units
apply adhesives to form the final product into the required
shapes.

e Machine Folding — Used for brochures, booklets, and
packaging.

e Hand Folding — Applied in specialty stationery and
artistic papers.

e Glued Paper Bags — Used for shopping and food
packaging.

e Self-Adhesive Labels and Stickers — Coated with a
pressure-sensitive adhesive for easy application.
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Binding: Binding processes assemble multiple sheets into
books, notebooks, or pads.

e Saddle Stitching — Uses staples for lightweight booklets.

e Perfect Binding — Uses glue to bind pages together
(common in paperback books).

e Spiral and Wire-0 Binding — Allows easy page flipping,
common in notebooks and planners.

Corrugation and Box Making

Corrugation adds layers to paper to create sturdy, lightweight
packaging materials like cardboard boxes.

Paper finishing and converting are critical in determining
the final look, feel, and usability of paper-based products.
Whether enhancing aesthetics through coatings and
embossing or transforming paper into practical items like
notebooks, labels, and packaging, these processes play a
vital role in various industries.

HANDLING OF PAPER

Proper handling is essential to maintain the quality and
integrity of paper throughout its journey from the mill to the
end user. Mishandling can lead to defects such as creasing,
tearing, dust accumulation, and moisture imbalance, all of
which can compromise print quality and usability. Proper
handling of paper ensures optimal performance during
printing, converting, and finishing processes. Since paper
is a sensitive material that can be affected by moisture,
temperature, and mechanical stress, it must be handled and
stored with care.

Importance of Proper Handling
e Prevents curling, warping, and wrinkling of paper.
e Maintains surface smoothness and printability.

e Avoids moisture absorption, which can cause paper
jams in printers and presses.

e Prevents dust accumulation and contamination.

e Ensures efficient production and reduced wastage in
printing and finishing operations.

Best Practices for Handling

Paper must be handled properly from the moment it leaves
the manufacturing mill to the final stages of use.

e Minimize Physical Damage: Avoid dropping, bending,
or stacking paper unevenly to prevent creases and edge
damage.

e Use Original Packaging: Paper is shipped in packaging
designed to preserve its quality; keep it in this packaging
until needed to protect from environmental changes
and physical harm.
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e Acclimatization: Allow paper to adjust to the temperature
and humidity of the printing or processing environment
before use to prevent issues such as wrinkling or
misfeeds.

*  (lean Handling Areas: Ensure that storage and handling
areas are free of dust, debris, and contaminants that
could transfer to the paper surface.

e Flat Storage: Store paper on a flat surface to prevent
warping and curling. Avoid textured or uneven surfaces
that could imprint patterns onto the sheets.

e Minimize Handling: Reduce the number of times paper
is moved to lower the risk of damage.

A. Manual Handling Best Practices
¢ (lean Hands and Gloves

0 Always handle paper with clean, dry hands to
prevent stains and fingerprints.

0 In high-end printing or coated paper handling, use
cotton gloves to prevent oil transfer.

*  Avoid Bending and Folding

0 large sheets should be handled flat to prevent
unnecessary bending.

0 Avoid stacking heavy objects on top of paper piles.
*  Minimize Direct Contact

0 Use pallets, carts, and mechanical lifts for
transporting heavy stacks or rolls.

0 Avoid dragging rolls or reams, as this can damage
edges and introduce dust.

0 Avoid sliding sheets against each other to prevent
scratches and surface damage.

B. Mechanical Handling and Transport
e For Rolls of Paper:

0 Use Proper Equipment: Use forklifts or roll clamps
or pallet jacks designed for paper to move large paper
rolls/ sheet reams safely and prevent mechanical
damage.

0 Handle rolls carefully and avoid dropping or
unnecessary rolling rolls on rough surfaces to prevent
edge damage.

0 Store rolls vertically (on end) whenever possible to
prevent deformation.

e For Sheets of Paper:

0 Use flat pallets with even support to prevent
bending.
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0 Stacksheetsneatlyandevenly toavoid misalignment
issues in printers.

0 Use air-cushion conveyors for delicate and specialty
papers.

STORAGE OF PAPER

Proper paper storage is crucial in maintaining its quality,
usability, and lifespan. Whether in roll or sheet form, paper
is highly sensitive to moisture, temperature, pressure, and
handling methods. Paper is hygroscopic, meaning it absorbs
and releases moisture depending on the surrounding
environment. Improper storage can lead to changes in
moisture content, resulting in curling, warping, static
buildup, contamination, and print defects. Proper storage is
vital to maintain paper quality and prevent defects. Proper
storage conditions ensure that paper remains flat, dry, and
free from environmental damage.

Ideal Environmental Conditions for Storage
e Temperature:

0 Store paper at a consistent temperature 22-28°C to
maintain stability.

0 Avoid exposure to direct sunlight and temperature
extremes, which can cause uneven expansion or
contraction.

e Humidity Control:

0 Maintain relative humidity between 45-55% to
prevent excessive moisture absorption or drying out.

0 Use humidifiers or dehumidifiers in extreme weather
conditions.

0 Keep paper wrapped in its original packaging to
prevent humidity fluctuations.

¢ Ventilation and Airflow:

0 Ensure proper air circulation to prevent mold and
mildew.

0 Avoid storing paper in damp or poorly ventilated
rooms.

Allow paper to acclimate for at least 24 hours in the print
room or processing area before use, especially if moving
from a different climate or temperature zone.

Best Practices for Storing Paper Rolls

Paper rolls are usually stored horizontally or vertically,
depending on the available space, storage duration, and
handling convenience.

e Elevated Storage: Keep paper off the floor using pallets
to prevent moisture absorption.
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e Avoid stacking rolls too high, as excessive weight can
deform the lower layers.

e Protective Wrapping: Keep rolls covered in plastic wrap
until use to protect them from dust and humidity.

i. Horizontal Stacking (Laying Flat)
Best for: Large, heavy rolls meant for long-term storage.

* Rolls are placed on pallets or rubber mats to prevent
direct contact with the floor.

e Rolls should be stacked in a pyramid formation, with
fewer rolls at the top to prevent crushing.

e Aisles should be left between stacks for easy access and
ventilation.

e Rolls should be aligned with core protection rings to
prevent core collapse.

Precautions:

e Avoid stacking rolls too high, as excess weight can
cause core deformation.

e Do not place rolls directly on concrete floors, as they
absorb moisture.

e Keep forklifts and heavy equipment away from stacks
to prevent damage.

ii. Vertical Stacking (Standing on the Core)

Best for: Rolls that will be used frequently or moved
often.

e Rolls are placed standing on their core, using plastic or
wooden pallets.

e Stacked rolls should be secured with straps or end
supports to prevent tipping.

* The storage area should have even flooring to avoid
imbalance.

Precautions:

e Do not store large diameter rolls vertically, as they can
tip over.

e Ensure rolls are not exposed to excessive pressure,
which can cause starring or telescoping.

Best Practices for Storing Paper Sheets

Paper sheets are stored in reams, bundles, or pallets to
maintain their shape and prevent damage.

e Protective Wrapping: Keep in original packaging until
needed.

e Use plastic or waterproof covers to protect from spills or
moisture.

* Do not store near chemicals, solvents, or ink, as paper
can absorb odors and contaminants.
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i. Storing in Reams & Bundles

Best for: Small-scale printing, packaging, and office use.

e Store in their original packaging to protect from dust
and moisture.

e Use shelves or flat surfaces to prevent bending.

¢ Avoid stacking too many reams to prevent lower sheets
from curling under pressure.

Precautions:

e Avoid leaning stacks against walls, as it can cause
sheets to bend.

e Keep away from direct sunlight and heat sources to
prevent yellowing.

ii. Storing in Pallets

Best for: Llarge printing presses, bulk storage, and
transportation.

e Stack flat, aligned, and evenly distributed on pallets.

e Use cardboard separators between stacks for added
protection.

e Ensure pallets are lifted carefully with forklifts to prevent
sheet shifting.

Precautions:

« Do not overload pallets, as excessive weight can cause
sheet deformation.

e Avoid stacking in humid or damp areas, as moisture can
cause warping.

FIFO (First In, First OQut) System

e Always use older stock first to prevent aging-related
deterioration.

e Label stacks with dates of arrival to track inventory
efficiently.

*  Rotate stock regularly to prevent aging-related issues/
defects (avoid discoloration and brittleness) in older

paper.
Protection from Contamination
Preventing Dust and Dirt:

e Keep paper covered with plastic sheets or wrapping
when stored.

e Store in a clean, dust-free environment.
e Use air filtration systems in large storage warehouses.
Preventing Pest Damage:

e Use pest control measures like sealed storage areas and
traps.

»  Keep paper away from food storage to prevent infestation.
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Preventing Chemical Exposure:

e Store away from solvents, inks, and strong-smelling
chemicals.

e Use dedicated storage rooms for paper away from
production areas.

SAFETY CONSIDERATIONS FOR PAPER STORAGE

Since paper is flammable, proper fire safety measures must
be in place.

Fire Prevention Measures:

e Install fire suppression systems (e.g., sprinklers, fire
extinguishers).

» Store away from electrical panels, heat sources, and
sparks.

e Ensure fire exits and pathways are clear in storage
areas.

Storage Layout for Safety:

e Keep wide aisles for easy movement and emergency
access.

*  Avoid blocking ventilation systems with stacks.

e Label and mark storage areas with clear signs for quick
identification.

What to Avoid:
e Overloading storage racks, which can lead to collapse.
»  leaving paper near open flames or unprotected wiring.

e Stacking rolls improperly, which may cause them to roll
off or fall.

The Bureau of Indian Standards (BIS) has established
guidelines for the handling and storage of paper and board
in the standard 1S 4645:2024, titled “Storage of Paper
and Board — Code of Practice”. This standard provides
comprehensive recommendations to ensure the preservation
of paper quality during storage.

Common Issues Due to Poor Handling and Storage
e Paper Curling — Caused by uneven humidity exposure.

e Wrinkling and Creasing — Due to improper stacking or
pressure from heavy loads.

e Edge Damage — Occurs when paper is roughly handled
or stored improperly.

e Static Buildup—Happens in low-humidity environments,
making sheets stick together.

e Mold and Mildew Growth — Results from excessive
moisture in storage areas.
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Special Considerations for Different Paper Types

e (oated Paper — More sensitive to moisture; must be
stored in controlled humidity environments.

e Newsprint and Uncoated Paper — Absorbs moisture
quickly, requiring airtight packaging.

e Thermal Paper — Heat-sensitive, should be stored away
from direct sunlight and high temperatures.

e Security Paper — Requires dust-free environments to
prevent damage to embedded security features (e.g.,
watermarks).

Common Issues from Poor Handling and Storage

e Moisture Imbalance: leads to curling, waviness, or
static problems, affecting feeding and print quality.

e Physical Damage: Creases, tears, and edge damage
from improper handling or stacking.

*  Dust and Debris: Causes print defects and equipment
jams.

e Temperature Shock: Moving paper rapidly from cold
to warm environments can cause wrinkling and
registration issues during printing.

WASTE MANAGEMENT AND SUSTAINABILITY

Paper finishing houses must implement waste reduction and
eco-friendly practices to minimize costs and environmental
impact.

Sustainability Practices:

e Recycling Waste Paper — Collecting and repurposing
offcuts, misprints, and trimmings.

e Eco-Friendly Coatings - Using water-based,
biodegradable, or UV-curable coatings instead of
solvent-based ones.

e Energy-Efficient Equipment - Reducing power
consumption in calendering, drying, and laminating.

Waste Reduction Methods:
e Precision cutting techniques to minimize offcuts.

e Proper machine calibration to avoid excess material
usage.

*  Repurposing leftover paper for packaging or alternative
uses.

AUTOMATION & DIGITAL INTEGRATION

Modern paper finishing houses integrate automation and
digital technologies for improved efficiency.

Technological Advancements:

e Al-Based Quality Control Systems — Detect defects in
coatings, cuts, and folds.

e Automated Cutting and Folding Machines — Reduce
manual errors and improve speed.
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» Digital Printing and Finishing — Enables on-demand,
customizable paper products.

e C(loud-Based Inventory Management — Tracks paper
stock, production schedules, and order tracking.

CONCLUSION

Finishing and converting are critical steps that transform
raw paper into the wide variety of products used every day.
These processes play a vital role in determining the final
look & feel and in enhancing the appearance, functionality,
durability, and usability of paper-based products in various
industries. Proper handling and storage ensure that paper
maintains its quality throughout its lifecycle, i.e. until the
moment it is used. Proper handling and storage of paper are
critical to preserving its quality, ensuring smooth production
processes, and minimizing waste.

For non-papermakers, understanding these processes is
essential for making informed decisions in procurement,
processing, and end-use applications. It helps non-
papermakers appreciate the complexity and care involved
in delivering high-quality paper products. By following best
practices in finishing, converting, handling, and storage,
organizations can maximize the value, performance, and
sustainability of their paper products.
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