AN entirely new synthenu fiber is now
being cxploxted in England which
may io time rival in importance nylon,
Viayon, and the other syntherics now in
industrial use, :

This new fiber, “Terylene”, was de-
veloped by J. R. Whinfield and J, T. Dick-
son in the laboratories of the Calico
Priaters’ Association, and was first an-
nounced in 1946. Its name is a conden-
sation of the names of the two chemicals
from which it {s made (terephthalic acid
and ethylene glycol). Both of these mate-
rials are cheap and available in quantity;
ethylene glycol is the popular “antifreeze”,
better known to motorists as “Prestone”,
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. and terephthalic acid is obtained from & lene terephthalate as the most pmrmsmg

- for fiber production of all the various

by-product in the manufacture of phrhalic
anhy‘dnde from petroleum.

(o1 Ahb From the chemical standpoint a com-
e parison of the formula of Terylene with
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i that of nylon is of interest:
! - NH(CH:)s. NH.CO(CH.)
§EH :
L i®

]l differences will be noted.
First, the nylon molecule is entirely ali-
ic, while the Terylene molecule con-
¢ tins recurring benzene rings; second, the
nylon synthesis is based on the formauon
ywmder (bsing hexamet‘]:ylenedjas
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WM. H. CADY

can form part of a strarght long-chain
molecule (the carboxyl groups being in

the pura position to each other), while
the other two acids (orthe and meta)
would lead to the formation of “kinks”.

Much work has been done (2) with other
aromatic dicarboxylic acids, but the re-
sults, although extremely intergsting, are
‘beyond the scope of this briei paper,

Regarding the glycol component, Whin-
field (1) stated that on substituting propy-.
lene or butylene glycol for ethylene, fibers®
of lower melting point were obtained;
diethylene glycol produced nothing of
value,

After the C. P. A. had selected polyethy-

superpolymers investigated, they invited
Imperial Chemical Tndustries, Inc., to take
over the task of converting the laboratory
process to commercial productidn. This

: Nylon
..0.0C.CH:.CO. 0, LH; CH.. 0.0C. GH..CO. 0, CH.. CH,
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work is now proceeding rapidly, but so
far as has been learned, production to date
has been very limited, as many difficult
problems have first to he solved.

Preparation of the Fiber

 derails ‘of f.he process for producing the

Terylene ﬁber which is covered by vari-
ous British patents (4). From 1 to 6 mols
of ethylene glycol and 1 mol of terephtha-
lic acid, both in a high state of purity,
are heated in an inerc armosphere until
a clear solution is obrained. A suitable
catalyst, such as hydrochloric acid, speeds
n. An alternate method con-
sists of using an ester of terephthalic acid
(e.g. the methyl ester) instead of the free
acid, and adding a metallic catalysc (e.g.
sodium). By this process, heating for three
hours at 197° C. in a current of nitrogen

gas completes the reaction. The resulting

glycol terephthalate is then heated further
at 280° C. for one-half hour at ordinary
pressure, and then for ten hours i vacuo.
The polymer obtained’ is white, ‘melts ac
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256" €, and has a molecular weight of
5,000 to 10,000.

Conversion to fibers is accomplished by
heating the mass to fusion and forcing it
through a spinneret, as in the case of
nylon. Since the oiyester is somewhat
hygroscopie, and will decompose in the
molten condition in presence of even a
small amount of water, it must be thor-
oughly dried i vacuo before spinning.

' The fibers, which at this stage are weak
and highly extensible, are now drawn out
to several cimes their original length in
order o increase their strength. The
amount of stretching can be varied (5),
producing either very strong yarns (8 g.
per denier or higher) with relatively low
extensibilities, or somewhat weaker yarns
with increased extension. The stretching
of the fibers has a pronounced effect on
their affinity for dyes, Undrawn Terylene
is readily dyed by the ordinary acetate
dyes, buc after stretching, the affinity is
“very much reduced” (I1J.

Properties of Terylene

It is perhaps a little early to give com-
plete details of the physical and chem-
ical properties of this rew fiber. It can be
stated, however, that it has a high initial
modulus of elasticity (i.e., a relatively high
load must be applied to produce a small
extension). At the same time, the length
recovery of the yarn, especially from Iow
extensions, is very high and takes place
rapidly, so that it behaves rather like a
“heavy spring” (5). It is thus well adapted
for weaving and knitting. Its tensile
strength is outstanding, and is only slight-
ly lessened on wetting. Ordinary dry-clean-
ing solvents have no effect on it, and it
resists bleaching agents. Boiling  dilute
mineral acids haye no action, and it is
reasonably stable to alkalis. It may be
heated up to 200° C. without m;ury ari
discoloration, but it is necessary to ‘ser”

“ser’
the fibers by a suitable heat treatment if
it is to be dimensionally stable on subsé-
quent heating (3). This would seem to
apply particularly to hosiery. The mois-
ture absorption at 65 per cent relative
humidity is less than 1 per cent, and the
fiber does not swell when immersed ‘in
(Concluded on Page 702)
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A Section of the Piletz- Plant at Alexander Smith and Sons Carpet Company
Showing Carpet Loom Used for Experimental Purposes Together With <
Size Mixing Equipment.

mill processes and new products can be

studied withour interference with regular
mill production  schedules. Skilled me-
chanics with long weaving experience and
experience with equipment are a part of
the laboratory stafl assisting in pilot plant
Operations.

The staff of the Research and Develop-
ment lesmn is ‘active in the technical
societies of the "':'le and allied indus-
tries, with comp ay members’h:p and sup-
port of such oxganwanons as the Amer-
ican Soaety for Testing Materials, the
American Association of Textile Chemists
and Colorists, the American Society for
Quality Control, the Industrial Research
Institute, the Textile Research Institute,
and the American Chemical Society, Mem-
bers of the staff are chairmen or mem-
berd of committees in these various soc-
ieties and have presented papers durin

the past several years which have created

favorable interest and comment.

The Research and Development Divis-
ion is internationally known and during
the past year distinguished scientists have
visited the Laboratories from Eagland,
Secotland, Holland, S’\n_vcd.m), Australia,
and India.

During the past year, in addition to the

ivision has performed
more than 20 000 recorded physical and
chemical tests on ﬁbers, yarns and carpets
for control, development and research.
During the same period over 200 speci-
fications and standards were issued, and
34 development projects, which have con-
tributed to annual savings of more than
a million dollars in material and proc-
essxng cos'ts, were completed.
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Terylene, the
New British Fiber—
(Concluded from Puge 699)

water. It is resistant to molds and bac-
teria and parriculacly stable to light.
From the above properties it would ap-

: le for tents, screening and other out-

doo: fabrics, parncularly in the tropics.
Its high tensile strengeh should make it
excellent for tire cords. Its resistance to
chemical action should recommend it for

filcer cloths. The one serious weakness,
which to date has apparently not been_--'-

overcome, is its lack of affinity for dyes;
so far only pale shades have been succes
fully produced: Until this problem ‘has
been solved, Terylene will be seriously
handicapped.
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at Terylene should be eminently

However, a recent [.C.I. patent (6) states
that colored fibers can be obtained by
adding pigments to the molen polymer
before spinning. ALL()rding o the patent,
the pigment is ﬁrs: d:.spe

amide.” l‘unher de'
time,

It is interesting to note that the Du
Pont Company are also interested in Tery-
lene, which they are temporarily desig-
nating as “Fiber V. Production in this
country may therefore be expected in due
time,
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80800, for one minute, rinsed, soaped
_ and washed again. The discharge pate

applied  research and development. of AN etrahydrofurane as a.

] (l:H,—_—CH,\

- nese):

Patent Digest—

(Concluded from Puage 698) * -

procedur
discharge i
AZB, Cellosolve and ethanol s soly )
sodium thiocyanate, sodium nitrite, urcd,
thickener and about 109% zinc formalde-
hyde sulfoxylate. The printed fabric is
aged for 12 minutes at 102% (
acidified in sulfuric acid and dichromate

ccording to an examp

dried,

are said to be sharp and very bright.

References: U, S. Pat. 1,944,372 (Cela-
nese) described discharges ‘c‘omaining‘ :
soluble reducing agents mixed with sol-
vents (alcobols) or swelling agents. U, S,
Pat. 1,957,494 (same company) recom-
mends a  discharge paste, composed of

ing Rongalite, 'z'm.c th _cyanafe in' sohible’
form and diethylene glycol as a swellmg
agent. ;

Cellulose Acetate Dyeing—

Dve‘-:tuff Solvent

e R P.._s_s_s',isa;
(Rhodiaceta, Dec. 31, 1947)

It is known to Jye cellulose acetate
polyvinylfilaments from organic dyes
solutions of water insoluble dyestuffs. The
use of tetrabydrofurane: it

0, péoposed m_ thy

atent, has the specml advantag
bringing about deep colorations in o re
atively short time, even on a pad, \bec'aus'
of the fine dispersion of the d]res'
and because of the high volatility of
solvent. A further advantage is that the
solvent is readily soluble in water.
References: U. S. P. 2,292,433
the following orgamc sol\re
used for dyeing acetate of cellulos
acid dyestuffs: methanol, ethanol am_i p
panol. Brit. P. 470,333 (Celanese) pro
posed dichloroethylene as a solve
the same purpose. Brit. P. 576,927 2
nese): direct dyes are dyed on acetate of
Cellulose usmg a n:uxture of lower acgd ‘

solvents.
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