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New Technology In Chemical Fibre Manufacture

1 Foreword

Mr.

F . Prestini

Snia Engineering

SNIA activity in Rayon Continuous Filament started in the early *60s, both in design of spinning machines
and in the development of new filament types. In more than 30 years the progress of continuous spinning
technology has been remarkable, as summarized hereinafter.

"60 "70s ’80s "90s
No of filaments per module 1 2 4 4
Spinning speed(m/min) 80 100 140 180
Yarn washing Na,S + NaCLO (gg:;(;vlzf;) (ggr:;dwl?):)ep:) ([?S;inv;/:;g;
Take - up type Ring Ring Parallel Parallel
Bobbin weight(kg) 2 2 6 10
The current range of SNIA production is shown in the following table.
BRIGHT DULL MASS DYED| MICROFIL | RIBBON'S | THICK AND THIN | HIGH GLUE
(dtex/fil) (dtex/fil) (dtex/fil) (dtex/fil) (dtex/fil) (dtex/fil) (dtex/fil)
40/14 — — — — — —
60/20 — — — — — 60/20
85/30 85/30 85/30 85/30 — — 85/30
110/38 110/38 110/38 — — — 110/38
135/44 135/44 135/44 — — — 135/44
170/50 170/46 170/46 170/160 170/46 170/46 170/50
220/46 220/46 220/46 — — — 220/46
330/56 330/56 330/56 — 330/30 330/56 330/56
500,80 — — — 330/80— _
660/112 660/112 660/112 — — — -—




The above types are spun with speed varying from 60 m/min (e.g. 330/56 thick and thin) to 180m/min
(e.g. 110/38, 135/44 bright)

2 TECHNOLOGY DEVELOPMENT

In order to keep the pace with the sophisticated and variable market demand, SNIA has undertaken the
technological developments hereinafter summarized.

2.1 Mass dyeing

A portable system for pigment injection into the viscose dope has been designed and develped for the
production of mass dyed and dull filaments.

2.2 Specialty filaments

The development of microfilament and ribbon (flat) section yarn has required a thorough study of the
viscose dope characteristics. This fed to the conclusion that a viscose with a lower salt index than usual has
to be used for these specialties, in order to overcome problems such as yarn breakages, cross section
evenness, etc,

2.3 High glue filaments

High glue filaments are defined as yarns having about 4.5% of finishing media content instead of the
standard 2.5%, in order they can be utilized as such on conventional warping machines.

In fact, the Rayon Continuous Filament cannot be utilized directly on conventional warping machinese,
due to the intrinsic characteristics of the parallel take — up. the problem can be traditionally overcome in two
noncostless ways, i.e. either by twisting the filament or by warping it on a special warping machine.

A less expensive alternative developed by SNIA consists in both modifying the spinning process
parameters and utilizing a finish emulsion with higher glue content than normal without additions and/or
increases of hardware.

One critical point, among the others, is the type of glue that has to be mixed together with finishing oil.

In fact, the increase of glue concentration in the finishing emulsion during the tests led to the following
main negative factors.

—Heavy fouling of main roll, rollers and yarn guides of the spinning machines, which required to stop
the process aimose every 48 hours.

—The very bad desizing behaviour of the finishing solution, which eventually negatively affected the
dyeing uniformity of the yarn.

After a series of test, a new type of glue with different chemical basis was utilized, which contributed to
eliminate the above negative effects. The filaments so spun (with 4.5% finishing content) were thereafter
warped, woven and dyed in India, in order to test the suitability of this high glue yarn to the donwstream
processing. The three producing companies were:

—Century Rayon(Shahad)

—Indian Rayon (Veraval)

—Baroda Rayon (Vadodara)

Two different kinds of fabric were woven, namely satin and velvet. For the satin, for example, the



following steps were involved.

Warping
- - Speed of sectional warping machine:250m/min
- - Beam: 8,340 filament, 37 section, each section 250m
- — Results: nc breakages

Weaving

- — Loom shuttle: 125 ppm
- -25 weft insertions per cm
Resuit: regular weaving of a 146 g/m fabric, no weft breakages

Desizing and dyeing

Result: Good desizing and dyeing uniformity .

The positive results so obtained by properly adjusting the spinning parameters and with the help of the
new kind of glue, particularly with respect to the desizing and mixing behaviour of the two compounds in the
finish emulsion, convinced SNIA to change the type of glue also on the “standard” filament production (2.5%
of finishing media content) .

The differences between the two different finishing emulsions are summarized hereinafter.

FINISHING SOLUTION

FINISHING SOLUTION

(New) (Old)
Stability > 48hours < 0.5hours
Colour Transparent Yellowish
Filament smoothness 8+9g 7+ 8g

Drum/rollers cleaning

After 45 days

After 30 days

2nd choice yarn 4% 5%
Desizing behaviour Good Poor
Dyeing uniformity on fabric (grey scale) =4 =3.5

3 REASEARCH &DEVELOPMENT

In order to keep the front running position in Continuous Spinning, SNIA is further developing their
original technology, the threshold of 160 m/min spinning speed having aiready been crossed long time ago.

Nowadays, the 180 m/min spinning speed is on its way to become soon the new industrial standard in
SNIA.

As a matter of fact, a series of research tests were made during one year in SNIA industrial plant in
Rieti, with the purpose of furtherly increasing the speed in the range between + 180 and 220 m/min.

All the tests have been made on a pilot plant with 135/44 bright yarn.

The goal of the tests was to find out the optimum process conditions so as to obtain a higher output per

7



position of a filament having the traditional high quality standards of SNIA production.

The factorial testing method was applied, analyzing anumber of soitware (e. g. process operating
parameters) and hardware 9e.g. spinning machine modifications and set - up) variables.

The results have shown that, utilizing a proper combination of the a.m. factors, the quality of the yarns
obtained in the spinning range above 180 m/min is definitely not inferior to the one of “standard” yarn.

For the sake of brevity, only the main dynamometric characteristics will be analyzed here, namely
elongation and tenacity, versus the following chemicalphysical operating pararmeters:

~- — Salt index of viscose dope

— ~ Spinbath temperature(°C)

- —2ZnS0, concentration in spinbath

- - H,S0, concentration in spinbath

The results of the regression model are shown in the diagrams no 1,2 and 3.
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(MODEL CORRELATION)
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The tests have demonstrated that the influence of viscose dope salt index and H,SO, concentration on
elongation and tenacity of the yarn are negligible, in the investigated range.

4 CONCLUSION

the tests on operational speed range above 180m/min have shown the feasibility of this idea.

This will eventually lead, in a short future, to spinning plants even more economic (iess hardware) and
with @ much faster return on investment. The spinning speed in Rayon Continuous Technology will definitely
become faster and faster.

In line with its tradition of industrial producers and engineers, SNIA is going on with their experimental
tests in order to guarntee the yarn spun over 180m/min also with respect to the important industrial prameters
that can make the plant profitable such as full bobbin rate, first choice ratio, breakages, etc.

In fact, not only a low initial investment, but also the full plant reliability in terms of constant quantity and
quality are important key points that determine the economic feasibility of a project.
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