Hot Mels Adhesives

Improved methods for p
copy paper with hot melts

Martin T.J. Peters

ABSTRACT: Unintended contamination of copy paper with hot
melts used in packaging may cause substantial trouble in modern
high-volume copiers. Three practical and effective solutions that
prevent such contamination are safe hot melts for ream packaging,
heat-seal methods for reams, and a new type of box packing that uses

new hot-melt glues.
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M odern high-volume copiers and
sheet printers, which consume
the majority of today’s cut-sheet of-
fice paper, have become quite reliable
machines. Jamming rates are in gen-
eral rather low. Intrinsic lifetimes of
principal supplies, such as photocon-
ductors, are nowadays as much as
500,000 copies. Statistical feedback
from the market discloses, however,
that the intended high performance of
copiers is often jeopardized by unin-
tentional machine contamination from
paper sheets with hot melts, used to
fasten the customary wrappers of pa-
per reams. Typically, drops of glue
and angel-hair-like glue fragments are
found on the top sheet or on the shorter
sides of the paper pile in the ream
interior. As xerographic copiers use
heat and pressure to fuse the toner
image, the lower fusing hot-melt glues,
once fed into the copier, can stick and
split to various copier parts and inter-

fere with normal copy processes. Re-
peated paper jams, copy quality de-
fects, and photoconductor pollution are
common complaints. Extra mainte-
nance visits to clean the copier or re-
place affected parts are the result. These
phenomena have been reported on a
regular basis in recent years (1-3).

Statistics

The annual market volume of copy pa-
per is estimated to be around 2.8 million
tons in the United States (4) and 2.2
million metric tons in Europe (5). Practi-
cally all this paper is distributed in stan-
dard reams of 500 sheets each.

The author and his co-workers de-
cided to measure the frequency of oc-
currence of hot-melt fragments on the
paper sheets. The ream samples were
randomly selected from eight original
paper manufacturers in the United
States and 15 in Europe, representing
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over 70% of the cut-sheet supply in
each market.

These tests were performed by run-
ning the paper through a fully
operational high-volume copier and
collecting glue fragments at a specifi-
cally designed machine part. The num-
ber of glue spots was counted at
regular intervals. The results are given
in Figs. 1 and 2, judged to an arbi-
trary limit of five major defects per
1000 reams (equals one defect per
100,000 sheets). Only those fragments
with a diameter of more than 1 mm
and angel-hair structures longer than
10 mm were counted.

Current ream packaging

processes and procedures

Machinery for industrial packaging of
cut-sheet office paper in reams is sup-
plied by only a few companies world-
wide (6). The application of the hot-melt
glue onthe wrapping paper occurs mainly
by blade-dosed rotating wheels, as well
as through pressurized nozzle-jets. In
the 24-hour-a-day, year-round operations
of many converting plants, neither sys-
tem has been shown to provide fool-
proof operation with respect to glue
handling. The occurrence of defects,
as indicated above, was fairly equally
spread over the machinery of the vari-
ous suppliers.

Clearly defined and strictly main-
tained operating and cleaning proce-
dures in the converting area are
imperative to achieving or maintain-
ing high-quality packing standards.
Recently, several new improvements
have been proposed by packaging ma-



1. Glue contamination on copy paper produced in Europe—statistical

chance to exceed 5 defects/1000 reams

2. Glue contamination on copy paper produced in United States—

statistical chance to exceed 5 defects/1000 reams
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chine manufacturers to ease glue con-
trol tasks for the converting operators.
Some U.S. paper mills are now us-
ing brightly colored blue and orange
hot-melt glues. This makes glue pollu-
tion easier to detect and correct dur-
ing the packaging stage and helps the
copier operator detect and reject con-
taminated sheets during loading.

Novel ways to pack copy paper
with improved quality

Recent developments within the indus-
try have led to new technical methods
that eliminate hot-melt contamination and
its negative effects. These methods ad-
dress the problem at the root and do not
require drastically altered working

procedures or intervention by indi-
vidual copier users. Three of these new
developments are described below.

Hot-melt glue with higher

fusing temperature

Solid toners, used in electrophoto-
graphic processes, usually have glass
transition points between 50°C and
60°C and melt to visco-elastic fluids
that fuse onto paper at temperatures
between 90°C and 135°C. Pollution
problems arise with glues that melt at
considerably lower temperatures, as
is the case with many ethylene-
vinylacetate, polyethylene, and poly-
propylene-based glues. However, if
hot-melt compounds are used that have
visco-elastic fusing temperatures
higher than common toners, no harm-
ful pollution of copier parts will occur,
not even in the case of actual paper
contamination.

A new option, proven on a large
scale in Furope, is to use higher tem-
perature, heat-stable polyamide hot-
melt glue. Of course, a corresponding
higher temperature setting in the pack-
aging process is required. These hot
melts are compatible with common jet
application nozzles and wheel applica-
tors. For optimum use at the higher
temperatures, stringent temperature
control is advisable. A typical example

of a high-temperature hot melt is poly-
amide AN-48, with melt characteris-
tics as indicated in Fig. 3.

Heat-seal process for paper reams

With the objective of maximizing mois-
ture prevention (through complete clo-
sure of reams) and preventing glue
pollution, two types of heat-sealed
reams were introduced in 1992.

One type applies very thin lines of
heat-sealable glue similtaneously with
the printing of the ream design on the
outside of the wrapping material. This
can be done with a flexo print process,
for instance. The glue is later reacti-
vated by heat in the packaging ma-
chine. This process requires registered
ream wrapping.

In another type of heat-seal prod-
uet, seams in the length are sealed by
heat activating a carefully selected
polyethylene wrapper coating, which
also provides the required moisture
protection. In this option, the seams in
the width are glued with safe hot melt
of the type mentioned above.

Both methods have been proven to
fully prevent damage by glue eontami-
nation. Additionally, both promote bet-
ter eontrol of the ghiing process, which
means less glue can be used. This may
well compensate for the higher cost
prices of these special adhesives.
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Box packing without ream wrappers

InJanuary 1993, a new packing method
was introduced: namely, the long-
awaited method (7) of packing 2500
sheets of paper in a cardboard box
without any interior wrapping. This
offers users of high-volume copiers sub-
stantially higher productivity while at
the same time eliminating a great deal
of waste material with, most likely,
lower running costs. This method, re-
quested by paper mills and several
manufacturers of high-volume copiers,
can now be applied on an industrial
scale using newly designed machin-
ery. The boxes themselves are still
glued together, but all measures are
taken to ensure the standard use of
safe hot-melt glues, such as the above-
mentioned polyamide type, preferably
combined with removable (peel-off)
linerboard.

Based on experiences in a field ac-
ceptance test that the author and com-
pany co-workers conducted in 1990
with similar, yet still hand-packed
boxes, this packing could well become
a new, important standard for high-
volume users. It offers a new option
for people who produce more than 100
copies/min and wish to circumvent the
“time-honored” tradition of unpacking
reams of paper every few minutes. The
ream packing system was invented
some 50 years ago, when copiers aver-
aged 10 copies/min.

Discussion

The “right” choice of adhesive systems
or hot melt with the various effective
packaging methods will depend on
functional, economic, safety, and envi-
ronmental factors. Positive aspects are:

s Hot melts generally allow for the
high industrial scale production of
packed paper

s Neither of the glues discussed pre-
sents any safety risks.

Negative agpects with conventional hot
melts are:
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* The above-mentioned damage to
copiers with subsequent repair re-
quirements

* Problems occurring with recycling of
hot-melt-containing waste wrappers.

In a cradle-to-grave approach, eco-
nomic and especially environmental
aspects of safe hot-melt glue offer ad-
ditional insights.

If glue defects would cause copier
service calls at the frequency of the
aforementioned limit value, the energy
balance ratio between either “perform-
ing the service call in the field” or “pre-
venting calls by using a safe hot melt”
is 1 to 753 beneficial to the latter option
(just for the driving; no supplies taken
into account yet). Similarly, the cost

balance would be advantageous with a |

ratio of 1 to 250. These figures are
based on the following assumptions:

+ Estimated use of 2 L of gas per call

for driving to customer. Combus-

tion heat Hexane 31,900 kJ/L.

* Extraheat consumption for operat-
ing glue at 100°C elevated tempera-

tureis 4184 kJ/kg. Glue consumption:

1 gfream.
 Call after 100,000 copies. Cost of one

service call: US$ 200. Extra cost: glue

US$ 4/kg (<0.1% of paper value).
Additionally, it was shown that the

indicated types of polyamide hot-melt.

glues do not form stickies in boiling
water but rather remain inert. This

may ease the recycling process of these

materials considerably. Apart from the
costs associated with removal of stick-

ies from recovered paper, the pres-
ence of nonrecyclable materials in the:
office paper waste drastically reduces

its value and thus its potential use in
recycled paper products (8).

Conclusion

Today there is no justification for hot-

melt polluted copy paper, not for tech-
nical, economie, or environmental
reasons.
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