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[57] ABSTRACT 

Aromatic polymers of increased resistance to flow and 
molecular weight are obtained by irradiation using 
/J-rays or y-rays at temperatures up to 400°C of an ar-
omatic polymer whose molecular chains comprise 
benzenoid groups and bivalent linking groups, and 
where irradiation is y-rays by heating subsequent to 
irradiaton at 200°C to 400°C. The polymeric materials 
having increased molecular weight are useful for coat-
ing non-cooking surfaces of cookwarc. 

16 Claims, No Drawings 
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Aromatic polymers having increased molecular 
AROMATIC POLYMERS OF INCREASED weight and resistance to flow are also produced by 

RESISTANCE TO FLOW AND MOLECULAR irradiation with y-rays at temperatures up to 400°C 
WEIGHT OBTAINED BY IRRADIATION followed by heating at 200°C to 400°C. 

This application is a Continuation-in-part application 5 Post irradiation heating is essential where radiation is 
of U.S. Application Ser. No. 381 382 filed July 23, other than electron beam//3-ray because radiation 
1973 which is a Continuation-in-part Application of other than those is usually available only at low dose 
U.S. Application Ser. No. 207 948 filed Dec. 14, 1971 rates. Where radiation is electron beam//3-ray, post-
and now abandoned. irradiation heating is not essential but may be desirable 

This invention relates to aromatic polymers of in- '0 to increase the effect of irradiation or to produce a 
creased molecular weight. required amount of cross-linking from a lower dose of 

In an article by A. Davis, M. H. Gleaves, J. H. Golden radiation, 
and M. B. Huglin in Die Makromoleculaire Chemie Aromatic polysulphones and methods for making 
(1969), volume 129 pages 63 to 72, aromatic polysul- them, are described in British Patent Specifications 
phone having repeating units of the formula 1 5 Nos. 1,016,245; 1,060,546; t,078,234; 1,109,842; 

1,122,192; 1,133,561; 1,153,035; 1,153,528; 
1,177,183, and 1,234,301, United States Specification 
NO. 3,432,468, Netherlands Specifications Nos. 69 

- / J ~ \ - S 0 03,070 and 70 11,346 and German Specification No. 
\ —/ 2 | 2 0 1,938,806, the disclosures of which are incorpoated 

Cg herein by reference. 
3 The aromatic polysulphones described in the above-

mentioned specifications comprise repeating units of 
is said to have remarkable stability to electron beam the formula 
irradiation at ambient temperature in vacuum and in 2 5 ' 
air. Doses of up to 80 Mrads appear to have little effect — Ar-so„— 
and higher doses up to 400 Mrads are said to produce 
chain scission as well as cross-linking. Mechanical ' n which Ar is a bivalent aromatic radical and may vary 
properties such as yield strength are said to show no from unit to unit in the polymer chain (so as to form 
change up to 200 Mrad dose and elongation at break 3 0 copolymers of various kinds). Thermoplastic polysul-
appears constant up to 100 Mrads and decreases phones generally have at least some units of the struc-
slightly between 100 Mrads and 200 Mrads. The mech- ture 
anism of radiation chemistry is discussed and thought 
to be mainly through initial hydrogen abstraction from ' 
the isopropylidene group. 3 5 

An article by J. R. Brown and J. H. O'Donnell in v - = ' N 3 0 2 -
Polymer Letters 1970 volume 8 pages 121 - 126 de-
scribes irradiation of aromatic polysulphone with y-
radiation and concluded that the radiation stability in which Y is oxygen or sulphur or the residue of an 
thereof was the highest reported for any organic poly- 4 0 aromatic diol such as 4,4'-bisphenol. One example of 
mer. They found that there was a small net rate of such a polysulphone which is commercially available 
degradation on irradiation in air and of cross-linking in (Imperial Chemical Industries Limited) has repeating 
vacuum. units of the formula 

It is therefore surprising that irradiation in air with 
e!ectron-beam//3-ray at low doses leads to an increase 4 5 

in molecular weight and in profound modification in -C y-O-P V S O ^ - > 
polymer properties such as increased resistance to flow ^ ^ *ass' 
often accompanied by increase in tensile break 
strength and yield strength. another has repeating units of the formula 

According to the present invention, aromatic poly- 5 0
 ; 

mers having increased molecular weight and resistance 
to flow are produced by the exposure to a total dose of 
10 to 150 Mrads of ionizing radiation selected from 
electron beam and /3-ray at temperatures of 100°C to 
400°C of at least one aromatic polysulphone containing 5 5 

repeat units —Ar-S02— (where Ar is a bivalent aro- a n d others (which are also commercially available) are 
matic residue which may vary from unit to unit in the s a i d t o h a v e repeating units of the formula 
polymer chain and at least some of the Ar units have an 
aromatic ether or thioether group in the polymer chain 
ortho or para to at least one —S02— group). Low 6 0 CH^ 
doses of electron beam//3-ray radiation may increase /—n „ r -
the molecular weight of the polysulphone while leaving / 2 \ _ / " \ 9 v - / 
it thermoplastic; the higher doses result in cross-linking ^ 
of the polymer chains so that the polymer becomes 3 
insoluble in solvents and is no longer thermoplastic. 
The effect of irradiation is enhanced if the irradiated 
aromatic polysulphone is heated after irradiation at (Union Carbide Corporation) or copolymerised units 
temperatures of 200°C to 400°C. in various proportions of the formulae 

< > < > - s o 2 -



3,949,230 
3 4 

sulphone containing 1% w/w elemental sulphur to an 
electron beam dose of 40 M Rads at 20°C. 

j — \ j—^ JT~\ P o ' y " ^ t ' l e ' n v e n t ' o n may be used for exam-
/ \ _ / ~ S 0 2 ~ 311 (1 / - / ^ P " pie in the preparation of heat resistant films, foams, 

5 mouldings, coatings, and heat resistant insulation of 
electrical conductors. They may be used in laminates in 

(Minnesota Mining and Manufacturing Company). which the polymers form the adhering members and/or 
Another group of aromatic polysulphones has repeat- t h e

t
 a „ d h e s , v f bondmg them 

ing units of the formula , 0 * f o a i " e d P r a d u c t p repa red if the a romat i c 
polysulphone is mixed with between 1% and 5% by 
weight of elemental sulphur and the mixture heated 

/7~\ /—\ and irradiated in the absence of imposed pressure at a 
2 K = J v = / " S 0 2 " temperature between 300°C and 450°C. A foamed 

product may also be prepared if the aromatic polysul-
15 phone is foamed with a conventional blowing or foam-

ing agent, and subsequently irradiated, 
(where Z is oxygen or sulphur), and these may also be According to a further aspect of the present inven-
copolymerised with units of other formula given above. t i o n c o a t e d c o o k w a r e is provided having a non-cooking 

The polymers of increased molecular weight and s u r f a c e c o a t e d w i t h a r o m a t i c polysulphone having mo-
resistance to flow according to the invention are there- 20 [ e c u l a r w g i n c r e a s e d s u b s e q u e n t to coating. The 
fore prepared by irradiating the aromatic polysulphone c o a t i o n t h e c o o k w a r e o f t h e present invention pref-
with electron beam//3-ray ionizing radiation or with e r a b , c o m p r i s e s p i g m e n t e d aromatic polysulphone. 
y-ray followed by post-irradiation heating Preferred Decorative cookware often comprises a metal dish 
radiation is electron beam which is produced for exam- p a r t i c u l a r l y c a s t i r o n c o a t e d with an enamel. Such 
pie by accelerators or linear accelerators. Electron 25 C Q o k w a r e u a „ e x p e n s i v e a n d c a n b e p r 0 n e to 
accelerators having arc voltages of between 100 kev c h j i o f * e e n a ^ e l . Other decorative cookware 
and 4 Mev are preferred. The aromatic polysulphone C 0 I ^ r i s * s h e a t r e s i s t a n t g I a s s o r o t h e r vitreous material may be irradiated in air, in an inert atmosphere for , . V • . j u . . , . . 

J , . . ' which is often pigmented, but such cookware is also 
example nitrogen or in vacuo although for industrial „ r . ° T , , . . . 
„ .. . .. „. . . . 6 „ , f v generally expensive. The present embodiment provides 
applications irradiation in air is more attractive. The " , J . r , . , r .. . . \ , 
i f . u •• . . . . cookware in which conventional cookware is deco-

dose of the radiation required to increase the molecular . . . . . • * .. 
weight of the aromatic polymer depends on a number ' a t e d b ? a comparatively cheap, heat resistant coating, 
of factors such as the temperature at which irradiation Increasing of molecular weight generally leads to im-
is carried out, the form of aromatic polymer, and the P r o v e d resistance to washing-up or dish-washing proce-
susceptibility of the aromatic polymer to cross-linking 35 d u r

u
e s- and prevents softening and flow of the coating if 

and the presence of any cross-linking agents and it should become overheated 
whether the irradiation is carried out in air or a partial T h e , P»g™®t w h ' c h , 18 Preferably present m the 
vacuum. For example, a film requires less intense radia- c o a t e d cookware of the embodiment of the present 
tion for uniform cross-linking than a moulding having 'nvention is any pigment which is stable at the cooking 
appreciable thickness and thus requiring higher inten- 40 temperature and the temperature at which the aro-
sity radiation for appreciable penetration. Because a m a t i c polysulphone is treated after coating, if so 
cross-linked aromatic polymer is essentially non-ther- treated. Suitable pigments include for example tita-
moplastic, it is convenient to form the aromatic poly- n m m dioxide, carbon black cadmium pigments, 
mer into the required shape before radiation. T h e aromatic polymer, if desired premixed with pig-

If, however, where ionizing radiation is electron 45 ment can be applied to the cookware before irradiation 
beam//3-rays and the radiation dose is not sufficient to bY any one of a variety of methods. The polymer can be 
effect cross-linking of the polymer, there will still be an applied from solution, optionally containing dispersed 
increase in the molecular weight and resistance to flow pigment and the cookware coated by for example 
of the polymer, which remains thermoplastic. Such a spraying or dipping followed by solvent evaporation, 
dose might be for example 25 M Rads at 100°C. Subse- 50 The solvent is preferably one giving a polymer solution 
quent heating up to a temperature of 400°C for up to having long pot-life: for example mixtures of cyclohex-
36 hours as hereinbefore described will lead to a fur- anone (15-20 parts by volume), methyl ethyl ketone 
ther increase in molecular weight. This heating may be (4-7 parts) and dimethyl sulphoxide (1-3 parts) con-
carried out on the irradiated product directly or may be taining 5 to 25 g of polymer in 100 cm3 of solution. The 
part of a thermoforming stage such as for example 55 polymer may be coated by fluidized bed techniques or 
extrusion and/or moulding. by spraying polymer particles preferably in a gas 

Cross-linking may be more readily effected if the against the surface to be coated while the surface is 
aromatic polymer is mixed with up to 5% by weight of above the softening temperature of the polymer. Alter-
sulphur as a cross-linking agent, as may be present in a natively a paste of the polymer may be printed onto the 
sulphur compound such as for example elemental sul- 6 0 surface or part of the surface by printing techniques 
phur, aliphatic and aromatic dithiols, and aliphatic and such as screen printing. Also patterns can be produced 
aromatic polydisulphides; but melt fabrication of such by such printing techniques or by selectively etching or 
a mixture before irradiation may be hindered by cross- dissolving away selected portions of the coating. How-
linking promoted by the presence of the sulphur com- ever if no pigment is present in the initial coating it is 
pound. Elemental sulphur up to a concentration of 5% 6 5 essential that pigment be added at some subsequent 
w/w is preferred. Hence for example noticeable cross- stage in order to obtain a pigmented patterned surface, 
linking occurs on exposure of a film having a thickness The cookware may be made of metal e.g. iron, alu-
25 fim, prepared from a thermoplastic aromatic poly- minium, steel or of ceramic e.g. glass, pottery, porce-
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lain. Examples of cookware are pans and dishes, pres- solvents, and lower elongation at break whilst the yield 
sure cookers, frying pans, baking tins, casserole dishes. strength remained essentially unchanged. 

A B C D E F G H 
Exposure time 3 5 .. 10. 10 10 15 0 0 
(minutes) 
Exposure 295 350 160 275 330 300 — 280 
temperature (°C) 

Test (af ter 
irradiation) 

very slight very slight slight slight no no immediate 
Immersion in crazing crazing crazing crazing crazing crazing craze — 

xylene af ter 2.5 after 2.5 a f te r 1 after 1 af ter after xylene 
hours hours , hour hour 2.5 hrs 2.5 hrs 

Time to flow 
at 270°C > 2 4 hour > 2 4 hour 40 min. 40 min. > 2 4 hour > 2 4 hour 1 0 min. — 

Yield strength 85 83.5 88.3 86.4 80.1 
(MN/m 2 ) 
Break strength 71.5 69.5 73.6 68.7 66.7 
(MN/m 2 ) 
Elongation at 120 65 30 160 110 
break (</t) 
Thickness (jiim) 54 56 54 55 62 
Cut-through 280 290 300 250 
temperature (°C) 

The invention is illustrated by the following exam-
ples, in which the physical properties of the materials 
were measured as follows: 

Reduced viscosity of the polysulphone was measured 25 
on a solution in dimethylformamide at 25°C containing 
1 g of polymer in 100 cm3 of solution. 

The; "cut-through" temperature was determined 
using an apparatus similar to that of ASTM D1676, in 
that the apparatus had two electrodes comprising unin- 3 0 

sulated tensioned copper wire mounted one above the 
other and separated by a piece of film under test. The 
upper electrode was subjected to a 1 kg downward 
vertical load and the apparatus was placed in an oven 
with air circulation having a rate of temperature rise of 3 5 

5 ° ± 1°C per minute. The temperature at which the film 
softened sufficiently to allow continuity of circuit be-
tween the two electrodes was noted as the "cut-
through" temperature. 

The "yield strength", "break strength" and "elonga- 4 0 

tion" of the film samples were determined at about 
20°C on an "Instron" TM/M tensile tester having a 
clamp speed of 20 mm/min. and using a film sample 20 
mm long and 10 mm wide. 

45 
EXAMPLE 1 

A sample of polysulphone having repeat units of the 
formula 

50 

prepared in a manner similar to that described in Ex-
ample 3 of British Patent Specification No. 1,153,035 55 
and having a reduced viscosity of 0.5 was extruded into 
film having a thickness of 250 fim using an extruder 
having screw diameter 40 mm and barrel temperature 
350°C. 

Portions (A to F) of the film were irradiated with 6 0 

electron beam produced on a linear accelerator having 
an arc voltage of 4 Mev and providing a dose rate of 3.5 
X 10s Rads/min. Portion (G) was not irradiated and 
served as a control sample and portion (H) was heated 
for 10 minutes at 280°C but not irradiated. The results 6 5 

shown in the accompanying table show that irradiation 
produced film having increased resistance to flow, 
higher cut-through temperature, superior resistance to 

EXAMPLE 2 
A sample of polysulphone described in Example 1 

but having reduced viscosity 0.4 was mixed with ele-
mental sulphur (1% by weight) as powder on a mill at 
ambient temperature. A portion of the mixture was 
compression moulded into film having thickness 55 ju.m 
by pressing the portion between chromium plated sur-
faces at 300°C for 5 minutes. The surfaces were then 
cooled and the film removed. 

A piece of the film was irradiated at 20°C by passing 
the piece eight times across a source of electron beam 
emitted from a linear accelerator having an arc voltage 
of 260 kev, a current in the electron beam of 40 mA 
and a dose rate of 5 M Rads per pass to give a dose of 
40 M Rad. The irradiated film flowed after 2.5 hours at 
270°C and crazed after 1 hour in xylene, but a non-
irradiated film flowed after 10 minutes at 270°C and 
crazed after 10 seconds in xylene. 

EXAMPLE 3 
Samples of film were prepared as described in Exam-

ple 1 except that the polysulphone had reduced viscos-
ity of 0.58. The film was irradiated at 260°C with an 
electron beam from an accelerator having arc voltage 
of 500 kev to provide a dose of 40 M Rads. 

Results of physical testing are presented in the table 
below. For determination of water vapour permeabil-
ity, a piece of film was used as a membrane separating 
a stream of nitrogen gas having relative humidity of 
90% from a stream of dry nitrogen. The system was 
allowed to reach a steady state and the amount of water 
absorbed by the dry nitrogen stream through passage of 
water vapour through the membrane was then mea-
sured using an electrolytic hygrometer. The determina-
tions were carried out at 27°C and the water vapour 
permeability calculated from the amount of water de-
tected, nitrogen gas flow rate, membrane exposure 
time and thickness and surface area of the membrane. 

Water uptake is expressed as percentage increase in 
weight of the film on immersion in water until constant 
weight was achieved. 

In the strain ageing test, a piece of film was folded 
through 1 80° into a loop and clamped so that the dis-
tance from the edge of the clamp to the fold was 7 cm. 
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Property (units) Unirradiated Film Irradiated Film 

Tensile break Strength 
( M N / m 2 ) 

20°C 71.2 79.6 
I80°C 35.1 50.3 

Elongation at break 
20°C (ck ) 103% 49.2 

180°C 38<* 11 
Tensile strength after Film flowed 90.1 
ageing for 14 days 
at 250°C (MN/m 2 ) 
Cut through tempera ture 234°C 286°C 
Ageing under strain at 230°C Film crazed after 14 days Film unchanged 
Water uptake at 20°C (%) 2.058 1.95% 
Permeability (mole meter 
s ec - 1 newton" ' ) to water 9.5 X 10"'-1 5.0 X I 0 " ' 3 

vapour 
Solvent resistance Film crazes immediately Slight crazing af te r 
(a ) xylene at 70°C when placed in xylene and 1 5 mins. No fur ther 

breaks a f te r 6 hours change af ter 24 hours 

Similar results were obtained using film made from 
"Polysulphone" 1700 (Union Carbide Corporation) 
believed to have repeating units of the formula 

CHj 

CH, 

25 

with a dose of 100 M Rads. 

0.45 exhibited slight cross-linking with doses of 70 M 
Rads at 22°C. 

EXAMPLE 5 
The procedure of Example 4 was repeated except 

that "Polysulfone" 1700 (Union Carbide Corporation) 
was used as the polysulphone and the irradiated film 
was heated for 28 days at 250°C. The results of physical 
testing before and after irradiation are given in the 
following table. 

30 

EXAMPLE 4 
A piece of polysulphone film was prepared by the 

method of Example 1 except that the polysulphone had 35 
a reduced viscosity of 0.57. Portions of the film were 
irradiated at room temperature with electron beam 
from an accelerator having arc voltage of 200 kev. 
Some of the portions were heated before or after irradi-
ation at 250°C for 16 hours. The tensile properties of 40 
films so treated are presented in the following table 
where it is apparent that irradiation followed by heating 
is associated with an increase in tensile break strength 
and a reduction in elongation of the films. The films 
were also insoluble in dimethyl formamide after heat- 45 
ing. 

Film Trea tmen t Tensile Yield 
Strength 
(MN/m 2 ) 

Tensile Break 
Strength 
( M N / m 2 ) 

Elongation 

.(,%) 

Unirradiated 69 65 190 
Irradiated with 70 60 129 
dose of 45 M Rads 
Irradiated with 73 63 150 
dose of 75 M Rads 
Unirradiated but Film Flowed 
heated at 250°C 
Irradiated with Did not 86 7 
45 M Rads then yield 
heated at 250°C 

yield 

Irradiated with Did not 87 6 
75 M Rads then yield 
heated at 250°C 

yield 

EXAMPLE 6 

Tensile Yield Tensile Break Elongation 
Film Trea tmen t Strength ( M N / m z ) Strength ( M N / m 2 ) (%) 

Unirradiated 72 60 50 
Irradiated 71 59 88 
(dose 30 M Rads) 
Irradiated 70 58 31 
(dose 100 M Rads) 
Unirradiated and Film Flowed 
heated at 250°C 
Irradiated Did not 131 12 
(dose 30 M Rads) yield 
and then heated 
Irradiated Did not 146 12 
(dose 100 M Rads) yield 
and then heated 

Similar experiments on a range of polysulphone films 
made from polysulphones having reduced viscosity 0.4 
to 0.58 showed that films having reduced viscosity in 
the range 0.4 to 0.45 had the greatest resistance to 
radiation and that doses of up to 120 M Rads gave no 
detectable cross-linking before further heating. Films 
from polymer having reduced viscosity greater than 

Samples of film described in Example 4 (using the 
0.57 reduced viscosity polysulphone) were irradiated 

6 5 at room temperature with •y-radiation from a Cobalt-60 
source. Portions of the samples were heated before or 
after irradiation at 250°C for 16 hours. The tensile 
properties of resultant film are presented in the follow-
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ing table where it is apparent that the degree of cross-
linking is not so extensive as that induced by /3-rays as 
evidenced by Example 5. 

Film Trea tmen t Tensile Tensile Elonga- Reduced 
Yield Break tion Viscosity 

Strength Strength (%) 
( M N / m 2 ) (MN/m 2 ) 

Unirradiated 80 69 165 0.57 
irradiated 73 63 80 0.40 
(dose 75 M Rads) 
Irradiated 70 58 12 0 .29 
(dose 150 M Rads) 
Unirradiated and Film Flowed 
heated at 250°C 
Irradiated Did not 80 12 0.60 
(dose 75 M Rads) yield 
and then heated 

yield 

Irradiated Did not 88 11 Slight 
(dose 150 M Rads) yield gelation 
and then heated 

gelation 

10 

10 
-continued 

Irradiation Reduced Viscosity Reduced Viscosity 
dose (M Rads) of Chip of Extrudate 

af ter irradiation 

50 0.57 0.76 
75 0.57 0.92 

In a similar experiment a sample of granules of "Poly-
sulfone" 1700 (Union Carbide Corporation) believed 
to have repeating units of the formula 

15 CH5 

CH, 

The results above agree with the findings described in 
the Polymer Letters article hereinbefore referred to, in 
which molecular weight of "Polysulfone" 1700 is ap-
parently reduced by -y-irradiation at room temperature 
in air. 

EXAMPLE 7 
The procedure of Example 6 was repeated but using 

"Polysulfone" 1700 (Union Carbide Corporation) as 
the polysulphone and the irradiated film was heated 
after irradiation for 30 minutes at 250°C and then 21 
days at 200°C. The results of physical testing before 
and after irradiation are presented in the following 
table. 

20 

Film Trea tmen t Tensile Yield 
Strength 

( M N / M 2 ) 

Tensile Break 
Strength 
(MN/m 2 ) 

Elongation 

% 

Unirradiated 69 65 190 
Irradiated with 69 67 180 
20 M Rads 
Irradiated with 70 56 110 
50 M Rads 
Unirradiated — 56 8 
then heated 
Irradiated — 76 10 
20 M Rads then 
heated 
Irradiated — 77 9 
50 M Rads then 
heated 

Irradiation 
dose (M Rads) 

Reduced Viscosity 
of Ch ip 

af ter irradiation 

Reduced Viscosity 
of Extrudate 

25 

30 

35 

40 

EXAMPLE 8 
Polysulphone of Example 1 but having a reduced 

viscosity of 0.56 and in the form of cylindrical granules 
(2.4 mm long; 1.6 mm diameter) was irradiated with 
•y-radiation from a Cobalt-60 source at room tempera-
ture with doses up to 75 M Rads. The irradiated poly-
mer was then extruded at 350°C, polymer residence 
time in the extruder being 80 seconds. Measurements 
of reduced viscosity presented in the table below show 
that the extrudate had increased in reduced viscosity 
on extrusion. 

and having a reduced viscosity of 0.37 was irradiated 
with -y-radiation (dose 50 Mrads) and then extruded at 
350°C with a residence time in the extruder of 80 sec-
onds. The reduced viscosity of the extrudate was 0.43. 

EXAMPLE 9 
A solution in dimethyl formamide (100 cm3) of aro-

matic polysulphone (25 g) similar to that described in 
Example 1 but having reduced viscosity of 0.40 was 
brushed onto an aluminium pan having depth 10 cm 
and diameter 20 cm. The aromatic polysulphone was 
irradiated at room temperature with an electron beam 
from an accelerator having arc voltage of 500 kev. to 
give a dose of 100 Mrads. On being heated to 250°C the 
coating did not flow whereas that of a pan coated simi-
larly but without subsequent irradiation showed poly-
mer flow on being heated to 250°C. The performance 
of coating could be improved by heating during or 
subsequent to irradiation. 

We claim: 
1. An aromatic polymer having increased molecular 

weight and resistance to flow produced by the exposure 
45 to a total dose of 10 to 150 Mrads of /3-ray ionizing 

radiation at a temperature of 100°C to 400°C of at least 
one aromatic polysulphone containing repeat units 
—Ar-S02— (where Ar is a bivalent aromatic residue 
which may vary from unit to unit in the polymer chain 

5q and at least some of the Ar units have an aromatic ether 
or thioether group in the polymer chain ortho or para 
to at least one —S02— group). 

2. An aromatic polymer according to claim 1 pro-
duced by exposure to a total dose of 25 to 100 Mrads 

55 of /3-ray ionizing radiation. 
3. An aromatic polymer according to claim 2 which 

has been heated subsequent to said radiation at a tem-
perature of 250°C to 400°C. 

4. An aromatic polymer, according to claim 1 which 
60 contains repeating units of the formula 

- Q o O ® * - . 
65 

0 (control ) 
20 

0.56 
0.55 

0.55 
0.70 

5. An aromatic polymer, according to claim 1 which 
contains repeating units of the formula 
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13. A method according to claim 10 in which the 
qjj aromatic polysulphone contains repeating units of the 
I 3 formula 

6. An aromatic polymer, according to claim 1 in the 10 
form of a shaped article. 14. A method according to claim 10 in which the 

7. An aromatic polymer, according to claim 1 in the aromatic polysulphone contains repeating units of the 
form of a film. f o r m u l a 

8. Cookware having non-cooking surface coated with 
an aromatic polymer as claimed in claim 1. 15 

9. Cookware according to claim 1 in which the coat-
ing contains a pigment. 3 

10. A method of forming a cross-linked aromatic | 
polymer comprising exposing at least one aromatic 
polysulphone containing repeat units —Ar—S02—, 2 0 \ — • 2 \ — / \ — / | \ = / ~ 
where Ar is a bivalent aromatic residue, which may CH^ 
vary from unit to unit in the polymer chain, and at least 
some of the Ar units have an aromatic ether or thioe-
thcr group in the polymer chain ortho or para to at least 
one —S02— group, to a total dose of 10 to 150 Mrads 25 15. A method according to claim 10 wherein the 
of /3-ray ionizing radiation at a temperature of 100°C to irradiated aromatic polysulphone is subjected to a tem-
400°C to effect cross-linking. perature of 200° to 400°C and is fabricated into a 

11. A method according to claim 10 wherein the shaped article prior to or during the post-irradiation 
aromatic polysulphone is subjected to a total dose of 25 heating step. 
to 100 Mrads of said ionizing radiation. 30 16. A method according to claim 15 wherein the 

12. A method according to claim 11 wherein the aromatic polysulphone is fabricated into a shaped arti-
irradiated polymer is subjected to a temperature of cle prior to the irradiation step. 
250°C to 400°C. * * * * * 
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