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"Method tor production of articles and semi-tinished products made ot cellulose acetate”

KKk Kk
The present invention relates to a method tor production ot articles and semi-tinished
products made of cellulose acetate using exclustvely or at least partly waste matertal or
processing by-product derived from previously made articles and/or semi-finished products.
Preferably, the waste material used 1n the present invention 1s derived trom the processing ot
semi-finished products made ot cellulose acetate tor the manutacture ot trames for
eyeglasses.
In the eyeglasses manutacturing tield tor some time 1t has been known to use cellulose acetate
as the material tor making end tips, stde arms and front pieces ot eyeglass trames.
Cellulose acetate 1s an acetate ester of cellulose obtained originally trom cellulose which 1s
reacted with acetic acid and acetic anhydride in the presence ot sulphuric acid.
At least two methods are provided tor the production ot end tips, stde arms and tront pieces
of eyeglass trames made ot cellulose acetate. Both production methods involve the use of
virgin cellulose acetate, namely cellulose acetate which has not been previously used in other
production processes.
The tirst method, which 1s also the preterred one, involves cutting a semi-tinished product,
namely a sheet or board, ot cellulose acetate using a pantograph with protiles corresponding
to the shape of the end tips, the side arms and the tront pieces which are to be obtained.
Pantographs are numerical-control machines which may be programmed to pertform ditterent
cuts on the sheets depending on the trame model to be made.
The end tips, stde arms and tront pieces thus obtained may undergo further successtve
machining steps depending on the aesthetic appearance of the frame to be obtained.
The cellulose acetate semi-tinished product, namely the sheet, has a predetermined size and
thickness and 1s obtained by means of one or more processes tor rolling a mix of cellulose
acetate.
[t 1t 1s required to obtain a frame with varted colouring, the starting sheet may be obtained by
mixing together mixes of cellulose acetate with ditterent colours and rolling the blended
Mmixes.
One drawback of this solution consists 1n the tact that the mixes ot cellulose acetate with
varted colours are complex to prepare and theretore have a particularly high cost.
Another drawback ot this production method consists 1n the tact that, during cutting ot the
sheet of cellulose acetate and the successive processing steps, a large quantity ot waste
material 1s formed.
This waste material 1s not reused and torms waste which must be disposed ot by means of
predetermined procedures; these procedures result in an increase in the costs and the overall

processing time.
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A turther drawback consists in the ftact that the sheets or the mixes which are not used in the
production process are kept in storage before being disposed of as waste matertal. This
drawback results 1n a signiticant outlay ot economic resources by the company.

The second production method involves the injection ot a liquid or fluid polymeric material,
tor example cellulose acetate, inside a mould which has a shape corresponding to the shape ot
the frame to be made. This method 1s used in particular tor trame models which must be
produced in large numbers.

A first drawback of this further production method consists in the tfact that it 1s not
particularly suitable tor being used tor the manutacture ot frames with varied colours.
Theretore this production method 1s limited in particular to the production of mono-
coloured trames.

It necessary, the trames obtained by means ot this second method may be varnished
subsequently; however, cellulose acetate 1s not particularly suitable for undergoing the
successtve varnishing steps and theretore the tinal aesthetic result may be ot mediocre quality.
A turther drawback consists in the fact that different frame models must necessarily be made
using ditferent moulds.

This drawback results in this second production method being particularly unproductive in
particular in the case where a small number ot trames must be made.

Another drawback consists in the fact that the operator 1s unable to detine a predetined
program for distribution ot the polymeric material inside the mould betore the injection of
the material.

The object of the present invention 1s to solve substantially the problems ot the prior art and
overcome the known drawbacks by providing a method for production ot articles or semi-
tfinished products made ot cellulose acetate.

A particular task ot the present invention s to provide a method tor the production of
articles and semi-tinished products made ot cellulose acetate whereby the cellulose acetate
derived trom previously made articles and/or simi-finished products may be recovered.

A turther task ot the present invention 1s to provide a method tor the production ot articles
and semi-tinished products made ot cellulose acetate whereby the waste material or
processing by-product derived trom the processing ot semi-tinished products made of
cellulose acetate may be recycled.

A turther task of the present invention 1s to provide a method for the production ot articles
and semu-tinished products made ot cellulose acetate which has low costs compared to the
methods known from the prior art.

A turther task ot the present invention 1s to provide a method tor production ot articles and
semi-finished products made ot cellulose acetate which allows a reduction ot the warehouse

stocks ot the materials and the semi-tinished products used 1n the production processes.
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Another task of the present invention 1s to provide a method ot the type described above
which may be used for the production of various types of eyeglass frames which may
comprise ditterent colours or a set of colours.

A turther task ot the present invention 1s to provide a method of the type described above
whereby 1t 1s possible manutacture articles with structural characteristics similar to those ot
the articles obtained using virgin cellulose acetate.

Another task ot the present invention s to provide a method of the type described above
whereby 1t 1s possible to produce cellulose acetate articles or semi-tinished products using
equipment and devices which are commonly used in the sector.

A turther task of the present invention 1s to provide a method tor production ot articles and
semi-finished products made of cellulose acetate which allows the detinition of a predetined
program tor distribution ot the materal.

The atorementioned objects and tasks are achieved with a method tfor the production of
articles and semi-tinished products made of cellulose acetate according to Claim 1.

The present invention relates to a method for production ot articles and semi-tinished
products made of cellulose acetate.

In particular, the articles which may be obtained by means ot the production method are
preferably end tips, side arms and front pieces for eyeglass trames; alternatively the articles
may be objects which are commonly used, such as combs, clips, tasteners and beauty
accessories or wearable objects such as necklaces, bracelets, earrings and rings.

The semt-fintshed products which can be obtained with the production method according to
the present invention preterably comprise sheets which are suitable for being cut and
processed 1n order to produce end tips, side arms and tront pieces of eyeglass tframes.
However, with the method according to the present invention it 1s also possible to produce
articles and semi-finished products which are ditterent from those indicated above, without
thereby departing trom the scope of the present invention.

The method 1nitially comprises a step ot recovering waste material or material resulting trom
previously made cellulose acetate articles and/or semi-tinished products. The material may
also consist of a processing by product.

The waste matertal may comprise turnings, shavings and/or cuttings resulting from the
processing of semi-tinished products tor the manutacture ot end tips, side arms and front
pteces of eyeglass frames or else end tips, side arms and/or front pieces of obsolete eyeglasses
which must be disposed of.

Alternatively, the waste matertal may comprise semi-tinished products in the form ot sheets
and/or pieces of sheet intended for the production of eyeglass frames.

However, the waste material may also be tormed by a heterogeneous combination ot the

waste materials indicated above, namely turnings, shavings and cuttings and/or sheets or
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pteces of sheet and/or end tips, side arms and front pieces of obsolete frames.

The method also comprises the tollowing steps:

- distributing or posttioning a mixture of at least one polymeric material inside a mould, the
mixture being formed at least partially by the waste material consisting ot cellulose acetate;

- heating the mixture inside the mould;

- pressing the mixture instde the mould 1n order to tform the semi-tinished products or
articles:

- cooling or pressing the articles or semi-tinished products.

In accordance with the present invention, the mixture 1s formed at least partially by tragments
of waste matertal consisting ot cellulose acetate.

In the present invention, the term "mixture" 1s understood as meaning a set of solid
components mixed together where each component maintains 1ts essential chemical
properties.

Upstream of the distribution step, the method may comprise also a step of grinding and/or
crushing the waste matertal or processing by-product in order to obtain tragments ot cellulose
acetate; therefore, the mixture distributed or positioned 1n the mould 1s 1n solid torm and 1s
formed at least partially by the tragments ot recovered cellulose acetate tragments.

In particular, the grinding step 1s performed preferably in the case where the waste material 1s
formed by sheets, pieces of sheet or stde arms, end tips and tront pieces ot trames.

The grinding and/or crushing step may be performed by means of equipment known from
the prior art and not described in detail in the present description.

Suitably, the fragments of waste matertal obtained following the grinding and/or crushing
step may have a particle size ot between 1 mm and 50 mm.

The tragments resulting from the waste material and contained in the mixture may also have
dimensions and/or particles sizes which are different trom each other, as well as colours
ditterent from each other.

This particular feature 1s due to the ftact that the tragments may be dertved trom ditterent
waste materials, as described above, and allows an article or a semi-tinished product with a
varted colouring and pattern to be obtained

In this respect, the method may comprise a turther step of screening and selecting the
fragments of waste material, upstream ot the step tor distributing the mixture inside the
mould, so as to use only the fragments which have the desired size and/or colouring.

For example, the selection of fragments depending on their size may be pertormed manually
or by means ot known optical devices or a steve; 1n a stmilar manner, the selectton of the
fragments depending on their colour may be pertormed manually or by means of known
optical devices.

The mixture may be tormed at least partially by the tragments ot cellulose acetate derived
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from waste matertal and mixed together with a polymeric material in the forms ot granules
and/or pieces.

The polymeric material may consist of virgin cellulose acetate in the torm of granules and/or
pteces; therefore, in this embodiment the articles and the semi-tinished products are
completely made ot cellulose acetate.

The granules of cellulose acetate may be of the same type as those used tor the production ot
the cellulose acetate articles and semi-tinished products known trom the prior art.

However, the ftragments of waste material or processing by-product constitute a
preponderant quantity in the mixture compared to the granules ot virgin cellulose acetate and
preferably the mixture comprises a weight amount ot tragments of waste material ranging
between 50% and 95%, and even more preterably between 70% and 95%, ot the overall
weight ot the mixture.

For some applications, the weight amount of tragments of waste material contained 1nside the
mixture may also be more than 95% 1n relation to the overall weight ot the mixture.

The granules ot virgin cellulose acetate which may be contained in the mixture have the
function of a binder within the mixture, allowing the mixing together ot the tragments ot
waste matertal during the heating and pressing steps.

The polymeric material mixed together with the tragments ot waste material may also be
ditterent trom virgin cellulose acetate, without thereby departing trom the scope of the
present invention.

Alternatively, the mixture may be tormed exclusively by tragments of cellulose acetate dertved
from waste material; theretore, the weight amount of the tragments in this embodiment 1s
equal to about 100%, taking into account the presence ot any impurtities.

During the distribution step the mixture containing the tragments ot waste material 1s
distributed instde a recetving cavity which has a predetermined shape corresponding to the
shape of the article or the semi-tinished product to be obtained. This distribution step 1s
pertormed using the mixture at room temperature.

Suitably, the dimensions/particle size of the ground fragments may be selected upstream also
depending on the dimensions and the contiguration ot the recetving cavity.

In 2 manner known per se the mould, 1n addition to the recetving cavity which 1s tormed or
made 1n a first portion, comprises another portion with a punch designed to press the mixture
mside the cavity.

Advantageously, the recetving cavity may be formed in a tray. The tray may be removably
posttioned 1nside the mould or so as to torm part ot the mould.

In particular, the tray 1s intended to be removably positioned in the first portion ot the
mould; alternatively, the tray may tform the tirst portion ot the mould and 1s intended to be

directly joined together with the portion of the mould comprising the punch.
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Preterably, the distribution or positioning step 1s performed by means ot distribution inside
the tray ot the mixture comprising the tragments of waste matertal and at room temperature.
Theretore, the distribution or posttioning step ot the present invention s pertormed with the
mould open or not yet assembled, ditferently from that which occurs in injectton-moulding.
In this connection, the operator may perform manually the distribution and the posttioning of
the tragments ot waste matertal inside the tray.

Advantageously, the distribution or positioning step may also be pertormed by posttioning a
template with a predetined protile inside the recetving cavity ot the tray, betore the heating
and pressing steps.

In this way, the fragments and/or granules of polymeric material with predetermined colours
and dimensions may be posttioned 1n a predetined arrangement inside the tray so as to obtain
subsequently a predetined pattern on the article or on the semi-tinished product.

Preterably, the heating and pressing steps may be performed simultaneously using a press
with heated surfaces. In particular, the first portion ot the mould with the receiving cavity
may be mounted on the bottom heated surtace ot the press, while the mould portion with the
punch may be mounted on the top heated surtace of the press.

In the embodiment where the tirst portion ot the mould 1s tormed by the tray the latter may
be mounted directly on the bottom heated surface ot the press by means of a mould-holder
ot the tray.

Advantageously, the heating and pressing steps may be pertormed with heating temperature
values of between 120°C and 170°C and with pressure values of between 10 bar and 120 bar,
depending on the pressing step.

Preterably, the temperature value ts between 140°C and 165°C and the pressure value s
between 20 bar and 100 bar, depending on the pressing step.

These operating conditions allow the mixture to pass from room temperature to the
temperature for sottening of the mixture, namely ot the tragments of waste material and
optionally granules of virgin cellulose acetate when present, so as to torm a mass of malleable
matertal.

This mass ot malleable material undergoes simultaneously pressing in order to form the semit-
finished products or articles.

Advantageously, the operating conditions used during the heating and pressing steps are such
as to keep the temperature ot the cellulose acetate below 1ts melting temperature, namely at at
least 175°C, so as to avoid detertoration thereof.

The cooling and pressing step s performed prefterably in a turther mould comprising a
respective portion with a punch, for example by transterring the tray into the turther mould;
at the end ot the pressing and heating steps the article or semi-finished product may be

displaced or positioned 1n this turther mould.
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This turther mould 1s mounted on another press different trom the press with heated
surtaces, 1n particular this press has a patr of surtaces with cooling system.

It the heating and pressing steps have been pertormed using the tray, the latter may be
displaced into the tirst portion of the cooled turther mould.

Alternatively, the tray containing the article or semi-finished product may be mounted directly
on the bottom surtace ot the press with cooling system and be coupled together with the
punch ot the further mould.

During the cooling and pressing step, the temperature ot the semi-tinished product or article
s cooled trom the heating temperature down to room temperature. In this way the articles
and the semi-tinished products are stabilized.

This cooling and pressing step 1s usetul tor completing the production of the articles and the
semi-finished products which must have given mechanical and structural characteristics.

At the end of the production process and preterably downstream of any cooling and pressing
step, both the articles and the semi-finished products may undergo turther processing steps
so as to obtain the desired configuration ot the tinished article or the semi-tinished product.
For example, in the case where the article 1s an end tip, a side arm or a front piece of an
eyeglass trame, the turther steps may comprise milling, curving and barrel-polishing 1n order
to remove the sharp edges.

Advantageously, the articles and the semi-tinished products obtained with the method
according to the present invention may result in waste matertal which may be reused with the
production method according to the present invention.

In tact, one of the advantages ot the present invention consists in the fact that the cellulose
acetate maintains 1ts mechanical and structural characteristics tollowing the recovery and
reuse process, in particular owing to the particular operating conditions used, such as the
working temperature.

The above description highlights theretore the advantages which can be obtained with the
method according to the present invention compared to the conventional methods tor the
production of articles or semi-tinished products made ot cellulose acetate.

Firstly, the method allows the production of articles and semi-finished products made ot
waste cellulose acetate, 1.e. cellulose acetate obtained trom previously made cellulose acetate
articles and/or semi-finished products.

As a result ot this advantageous fteature, theretore, the overall costs tor the production of the
articles and the semi-finished products may be substantially reduced and the waste material
disposal step avoided.

This advantageous feature also results in a reduction in the warehouse stocks ot materials and
semi-finished products tor the production of articles made of cellulose acetate.

Furthermore, the articles and the semi-tinished products thus obtained may have varied



WO 2021/105807 PCT/IB2020/060355

patterns and colours and maintain the same structural and mechanical characteristics ot the
articles made entirely ot virgin cellulose acetate.

With the production method according to the present invention 1t 1s possible to manutacture
articles made of waste material using devices and machines which are widely known 1n the
sector. Theretore the implementation ot the present method does not require a dedicated
plant.

The person skilled in the art, in order to satisty specitic needs, may make moditications to the
embodiments described above and/or replace the elements described with equivalent

elements, without thereby departing trom the scope of the attached claims.
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Claims
1. Method for production of articles or semi-tinished products made of cellulose acetate,
comprising the tollowing steps:
- recovering waste material consisting of cellulose acetate dertved from previously made
articles and/or semi-finished products;
- distributing or positioning a mixture of at least one polymeric material inside a mould, said
mixture being tormed at least partially by the waste material consisting ot cellulose acetate;
- heating satd mixture 1nside said mould;
- pressing satd mixture nside said mould so as to form said articles or semi-tinished products;
- cooling or pressing the articles or semi-tinished products.
characterized 1in that said mixture 1s formed at least partially by tragments ot waste material
conststing ot cellulose acetate.
2. Method according to Claim 1, characterized in that it comprises, upstream of said
distribution step, a step of grinding and/or crushing the waste material in order to obtain said
tragments ot cellulose acetate.
3. Method according to Claim 1 or 2, characterized in that said waste material comprises
turnings, shavings and cuttings obtained trom the processing ot semi-tinished products for
the manutacture ot end tips, stde arms and tront pieces of cellulose acetate eyeglass trames,
the articles produced comprising end tips, side arms and tront pieces of eyeglass trames, or
wearable objects or objects tor everyday use.
4. Method according to Claim 2, characterized in that said waste matertal comprises semit-
finished products in the torm ot sheets or pteces ot sheets tor the production ot eyeglass
frames.
5. Method according to Claim 2, characterized in that said waste material comprises end tips,
front pteces and side arms of obsolete eyeglass trames which must be disposed of.
6. Method according to Claim 1, characterized in that said heating and pressing steps are
performed stmultaneously.
7. Method according to Claim 6, characterized in that said heating and pressing steps are
performed with temperature values of between 120°C and 170°C, in particular between
140°C and 165°C and with pressure values of between 10 bar and 120 bar depending on the
pressing step, in particular of between 20 bar and 100 bar depending on the pressing step.
8. Method according to Claim 1, characterized in that said distribution or positioning step 1s
pertormed with the mould open or not assembled, said mixture being at room temperature.
9. Method according to Claim 1, characterized in that said distribution or positioning step 1s
pertormed by means ot distribution ot the mixture inside a tray, said tray being intended to be
removably positioned inside the mould or to form a part ot the mould.

10. Method according to Claim 1, characterized in that saird cooling and pressing step, if
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present, 1s performed by means of a further mould, separate trom the mould 1n which the
steps for heating and pressing satrd mixture are pertormed.

11. Method according to Claim 2, characterized in that said mixture 1s tormed by said
fragments ot cellulose acetate dertved trom waste material mixed together with a polymeric
matertal.

12. Method according to Claim 11, characterized in that said polymeric matertal consists ot
virgin cellulose acetate in the torm ot granules and/or pieces.

13. Method according to Claim 12, characterized in that said mixture comprises a weight
amount ot tragments of waste material ranging between 50% and 95% 1in relation to the
overall weight ot the mixture and preterably between 70% and 95% in relation to the overall
weight ot said mixture.

14. Method according to Claim 2, characterized 1in that said mixture 1s formed exclustvely by
fragments of cellulose acetate dertved from waste material.

15. Method according to Claim 2, characterized in that the tragments of cellulose acetate

from waste material have dimensions and/or particle sizes and/or colours which are different

there between.
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