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1-Dhenyl-2,4-d;lhiobiitret 1.5-diphenyl-2,4-dithiobiuret - N-cyclohexyl 
benzfhiazyf sulphenamide ■ Secondary acceferator ■ NR/SBR blend

1-l^enyl-2.4-dithiobiuret ■ 1,5-Diphenyl-2,4-dithiobiuret - Benzothiazyl- 
N-cyclohexylsulfenamid Zweitbeschleuniger • NR/SBR-Verschnitt

1-phenyl-2,4-dithiobiuret (DTB-II) and 1,5-diphenyl-2,4-dt{hiobiurel (DTB-lll) 
were studied as secondary acc«lerators along with N-cyclohexyJ benzlhiazyt 
sulphenamide (C B S )  in Ihe vulcanizalion of a blend of NR and styrene-buta- 
diene rubber These binary systems were found to reduce the optimum vulca­
nization time considerably, The more nucleophilic reagent viz. l-phenyl-2,4- 
dithiobiuret reduced the vulcanizalion time more. In both cases the optimum 
dosage ol the socondaty accelerator was derived. Physical properties lilte 
tensile strength, modulus, elongation at break, hardness, compression set, 
heat build up. resilience etc. of the vulcanizates were studied before and 
after ageing. There is substantial increase in many of these properties when 
these binary systems are used. Chemical characterization of the vul- 
caniMtes was also carried out to correlate the physical properties with the 
tyn^^chemical crosslinks formed.
aniMte

)ie WlDie W irkung von Beschleuntgergem ischen aus 1>substituierten 
bzw. 1,5-disubstituierten 2,4-Dithioblureten und Benzothiazyl-N- 
cyclohexylsulfenamid (CBS) auf die Vulkanisation von NR/SBR- 
Verschnltten

1-Phenyl-2,4-dithiobiuret (DTB-II) und 1,5-Diphenyl-2,4-dithiobiuret (DTB-lll) 
wurden als Zweitbeschleuniger fur Benzolhiazyl-N-cyclohexylsulfenamid 
(CBS) zur Vulkanisation eines Verschnitts aus NR und Styrol-Butadienkaut- 
schuk eingesetzt. Die Kombination verringert die optimale Vulkanisationszeit 
erheblich. das starker nucleophile 1-Phenyl-2,4-dithiobiuret wirkt am besten. 
Die optimale Dosierung des jeweiligen Zweitbeschleunigers wurde ermittelt. 
Die physikalischen Elgenschaften wie ReiBtestigkeit, Spannungswert, ReiB- 
dehnung, HSrte, Druckverformungsrest, Heat-build up, RQckprallelastizitSt 
usw. wurden vor und nach einer warmealterung bestimmt, Viele Eigonschaf- 
ten werden bei Verwendung der Beschleunigerkombinatlon verbessert, Es 
wurde versuch>, die physikalischen Eigenschaften zur Netzwerkstruktur in 
Beziehung zu setzen.

i Introduction

The  chem ical reactions involved w hen a  b inary accelerator 
sy stem  is u se d  in rubber vu lcanization  varies with the sy ste m s 
used. The  exact m echan ism  of these  reactions is  not fully 
understood  even now. I! h a s  been proven that acce lerators in 
which su lphu r is com b ined  a s  8 -0 ,  C -S -C  or S -N  are  virtually in­
active at tem peratures below  100 ®C b ec au se  of the high 
thermal stability of their S -b ond s. It w a s  a lso  show n  that su lphur 
conta in ing nucleoph iles enable  su ch  acce lerators to operate at 

lower vulcanization temperature.

In h is stud ies on  different nucleoph iles Philpot [1] h a s  show n  
that thiourea is very reactive in the vu lcan ization  of N R  latex with 
T M T D . Sim ilar reactivity w a s  a lso  ob se rved  in accelerators co n ­
taining S -C  linkage and  su lphenam ide  type accelerators co n ­
taining the S -N  linkage. Heat resistant su lp h u r le ss  vu lcan izates 
with superior a ge in g  properties were a lso  obtained with the help 
of thiourea derivatives. T h o u g h  a num ber of thiourea derivatives 

have  been tried in rubber vulcanizalion, the activating effect of 

dHhiohiurel deiivaVwes ot thiourea w h ich  are m ore nucleophilic 

than thiourea is  not reported in the literature.

A  few dithiobiurets w ere syn the sised  in ou r laboratory according 
to Joshua  et al. [2] and  their acceleration activity w as evaluated 
in N R  [3] and  styrene  butadiene rubber ( S B R )  {4|. DTB-li and 
D T B  III gave  prom ising results w hen they were tried a s  second­
ary accelerators in N R  and  S B R .  In view  of the practical s ig ­
nificance in rubber vulcanization, w e  extended this study to 
N R / S B R  blends.

C « H . - N H - C - N H - C - N H ,  C „ H . - N H - C - N H - C - N H - C „ H ,

S
DTB-I DTB-I

It is  generally recogn ized  that a  s in g le  e lastom er cannot meet 

all the requirem ents like oil and  chem ical resistance, dynamic 
properties, weathering re sistance  etc. of a rubber product. 
B lend s of rubbers are  w idely u sed  to obtain a balance of proper­
ties including cost, and  to ove rcom e p roce ss in g  difficulties. N R  

and  S B R  be in g  genera l pu rpo se  rubbers can be usefully 
b lended if the fundam ental d ifferences and  sim ilarities between 
them  are recognized. In the vulcanization of N R / S B R  blends,

• N R  p h a se  takes a  large share  of curatives leaving the S B R  
p hase  slightly under crosslinked  [5). T h is  necessitates a more 
active accelerator or a specia l b inary accelerator system  to ob­
tain uniform cure. W e  utilized the sy ste m s contain ing dithio­
biurets and  C B S  In the vulcanization of a 5 0 :5 0  b lend of N R  and 
S B R -t5 0 2 .  In this paper we report the resu lts of this study.

2 E x p e rim e n ta l
Tab/es 1 and 2 give the composition of the various mixes. In an attempt 
to find out the optimum concentrations of the dithiobiurets required in 
these compounds, the following mixes were prepared. Mix Cq contains
1.5 phr of C B S  alone as accelerator. Mixes C 1- C 4 contain different 
concentrations of DTB-II ranging from 1,5 -  0,25 phr with 1,5 phr CBS. 
Mixes D , - D 4 contain different concentrations of DTB-lll ranging from
1.5 -  0,25 phr with 1,5 phr CBS. Trial mixes were also prepared without 
CBS, but they cured very slowly and hence were abandoned. We eva­
luated the cure characteristics, vulcanizate properties, and the chem­
ical characterization of the various combinations.

Table 1. Formulation of the mixes

Ingredients Co Ct Ca C 3 C 4

NR 56 50 50 50 50
S B R  1502 50 50 50 50 50
Zinc oxide 5 5 5 5 5
Stearic acid 2 2 2 2 2
C B S 1,5 1,5 1.5 1.5 1.5
DTB-II - 1.5 1.0 0.5 0,25
Sulphur 0,5 0,5 0,5 0,5 0,5

Table 2. Formulation of the mixes

Ingredients Co D, ' D ; D3 O4

NR 50 50 50 50 50
S B R  1502 50 50 50 50 50
Zinc Oxide 5 5 5 5 5
Stearic acid 2 2 2 2 2
C B S 1,5 1,5 1,5 1.5 1.5
DTB-lll - 1,5 1.0 0,5 0,25
Sulphur 0.5 0.5 0 ,5 0,5 0,5

The optimum cure time for the various mixes at 150 and 120 *=’C  was de­
termined using a Monsanto rheometer (R 100). The cure curves are 
qiven in Figures 1 -  4. Scorch time of the mixes at 120 °C was evaluated 
using a Mooney viscometer. The cure characterlsUct are giver» tn Ta-
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1. Rheographs of the mixes containing C BS-D T B  II at 150 *’C
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Figure 2. Rheographs of the mixes containing CBS-D TB  II at 120 ®C
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Figure 3. Rheographs of the mixes containing C B S -D T B  IK at 150 ®C
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of 4,5 MPa. Tensile properties of the various vulcanizates were 
determined according to A ST M  D412-51T using dumbbell specimens In 
a Zwick universal testing machine at a pulling rale of 500 mm/min at 
room temperature |3D®C), Samples were punched from vulcanized 
sheets parallel to the grain direction using a dumbbell die (C type). Tear 
resistance was determined by ASTf\fl method D624-48 using unnicked 
90° angle test pieces. Tear resistance is reported in N/mm.

• • y
Shore A  type durometer was used for determination of hardness. Read­
ings were taken after 15 s  of the indentation when firm contact had 
been established with the specimen. The method employed is A ST M  
D676-52T. Dunlop tripsometer {B S  903 pt. 22,1950) was used to meas­
ure rebound resilience, keeping the temperature at 3 5 ‘•C. For deter­
mination of compression set the samples 1,25 cm thick and 2,6 cm 
diameter in duplicate, compressed to constant deflection ^25 % ), were 
kept for 22 h in an air oven at 70®C (ASTM  D395-61-method B). After 
the heating period, the samples were taken out, cooled to room tem* 
perature for 0,5 h and the final thickness was measured. Heat-build up 
was measured using a Goodrich flexometer following A ST M  D623'67, 
keeping the oven temperature at 50 °C, stroke-adjusted to 4,45 mm and 
the load to 100 N. Ageing of the samples was carried out at 7 0 “C  for 
96 h in a tubular ageing oven according to A ST M  D-665.

The chemical crosslink density was determined at optimur^^ conditions 
using the equilibrium swelling data as follows-. Samples of a ^ o x -  
imately 1 cm diameter, 0,20 cm thickness and 0,20 g  w eighj^Are  
punched out from the central portion of the vulcanizate and allO’̂ P t o  
swell in solvent (benzene) containing 0 , 1 %  phenyl-/3-napthyl-amine 
(PBN). After 24 h, the solvent containing P B N  was replaced by pure 
solvent and after another 2 h swelling was stopped. The swollen 
samples were weighed, solvent removed in vacuum and she sample 
weighed again. The volume traction of rubber (Vr) in the swollen net­
work was then calculated by the method reported by Ellis and Welding 
16] from the following equation:

Vr
(D-FT) er-

where T
D
F
Ao

weight of the test specimen 
s  weight of the swollen test specimen 
s: weight fraction of insoluble components 
= weight of the absorbed solvent corrected for tF\e swelling 

increment

or
QS

Density of test specimen 
Density of solvent

T5M£ ( m i n u t e s )

Figure Rheographs of the mixes containing C BS-D T B  III at 120 *C

bles 3 and 4. The N R  used in the experiment is solid block rubber con­
forming to lSNR-5. S B R  used is Synaprene'1502. N R  was first mas­
ticated to a Mooney viscosity of 40 and then blended with SBR . The 
mixes were prepared on a laboratory size two roll mixing mill (30 cm x 
15 cm) M  a friction of 1; 1,25 according to the procedure given in A ST M  
D15-62T. Vulcanization was carried out using a steam heated press 
having 18" x  18” platens maintained at 150/120 “C  and at a pressure

Table 3. C ure  c h a ra c te r is t ic s  o f the m ix e s  con tain in g

Mix. No.

T h e  v a lu e s  o f  pr a n d  @s taken are

Q (NR) ■ 0,92 g/cm®
er(S B R ) = 0 ,94g /cm 3
0s (benzene) = 0,875 g/cm*

The crosslink density-------
2M C

Flory Rehner equation [7].

was then determined from Vr using the

In(l-Vr) +  Vr +  x r ^  =  

C B S  d lth lob lu rets a t  150 ” 0

QVS(Vf)'

Me

Min. torque ((IN.-n)
Max. lorque (dNm)
Induction time, t, (min)
Rfieometric scorch lime, (min)
Optimum cure time, tgo (min)
Cure rale index
Reversion at 170“C
(No. of units reverted in 5 min)

Co c, C3 C4 D, D3 D.
7,0 7,5 8,0 6,0 7,0 6 7 5 7

39,0 36 38,0 37,0 39,0 37 40 37 39
11,5 1,5 2,0 3.5 6,0 2,5 2.5 5,5 7,5
12,5 2.0 2,5 4,0 6,5 3.0 3,0 6,0 6,5
25,5 11,0 12,0 14,0 17,0 13,5 14,0 17,6 20,6
7.69 11,11 10,33 10,0 9,52 9,52 9,09 8,70 8,33

1 - - 0.5 1,0 - 0,5 1
Tcible 4. 

No.

C ure  c h a ra c te r is t ic s  o f  the m ix es co n tsin ln g  C B S  dtth lob lu rets cu re d  a t  120

M/n- torque (dNm)
Max. torque (dNm)
Indifclion time, t, (min) 
Opjimum cure lime, i,„ (min) 
Cure rat© index 
Mooney scorch time, ‘.j (min)

- 9 8 e 10 6
— 36 39 41 43 42““ 3,5 5,S 16,0 29,5 6
— 35,0 39,5 56,0 75,0 44,S
“ 3,28 2.99 2,67 2,44 2,744,5 6.0 18,5 34,0 8,0

Da D4
8 6 9

44 42 4410 25 4366,0 83,0 106,0
2,25 2.15 1,92

11,5 36,5 64.0



where Vs » M r ' • volume of solvent, V s  (benzene) « 90 mL/mol, and 
X = the paran' lor characteristic of interaction between rubber and sol­
vent {8]. For a 50/50 NR/SBR blend In benzene, this parameter was 
taken as 0 38.

The conccntraDon ot polysulphide crosslinks was estimated trom the 
change in the crosslink density of the vulcanizate before and after treat' 
merf with propane-2-thiol and piperidine which cleaves the poly> 
sulpkidic crosslinks in the network [9,1.0). Vulcanizate sample weighing 
aboil 0 ,2 -0 ,3  9 was allowed to stand in excess of solvent (benzene) 
containing 0.1 %  P B N  for 24 h at room temperature. The solvent was re* 
placed by a solution (100 mL) of 0,4 mot propane-2-thiol and piperidine 
In benzene containing 0 ,5 %  PBN  for 2 h. On completion of reaction, the 
sample was removed from the reagent solution, washed with petro- 
leum ether (4 0 -6 0 ^ 0 )  four times, surface dried on filter paper as 
quickly a s possible and dried in vacuum to constant weight at room tem­
perature. The specimen was then kept in excess of the solvent for 24 h, 
and finally extracted for 2 h in pure solvent. The swollen sample was 
weighed, solvent removed in vacuum and the sample weighed again. 
The volume fraction of rubber (Vr) was then determined as before and 
the crosslink density was determined.

The determination of crosslink density before and after treatment with 
1-hevano thiol gives the concentration of monosulphide linkage [9, 10). 
Sine ) concentration of polysulphidic linkages was determined
befo he concentration of disulphidic linkages could also be
estimaMd. For determining monosulphidic linkages vulcanizate sample 
weighing about 0 ,2 -0 ,3  g was allowed to stand in 100 mL of 1-hexane- 
thiol in piperidine (1 mol solution) containing 0 ,5 %  PBN  for 46 h at 
room temperature. The mixture was agitated occasionally. O n comple­
tion of reaction the sample was removed from the reagent solution, 
washed with petroleum ether (4 0 -6 0 '*C )  four times, surface dried on 
filter paper as quickly as possible and dried in vacuum to constant 
weigtit at room temperature. Then the specimen was kept in excess sol­
vent (benzene) containing 0,1 %  PBN  for 24 h. Finally the specimen was 
kept in pure solvent for 2 h and swollen sample weighed. Then the sol­
vent was removed in vacuum and the deswollen sample weighed again. 
The volume fraction of rubber in the swollen network (Vr) was then de­
termined as before and the crosslink density was calculated.

Free sulphur in the vulcanizate was determined iodometrically by con­
verting it to sodium thiosulphate according to A ST M  D297-72 A. Zinc 
sulphide sulphur was determined iodometrically through the formation 
of cadmium sulphide as described in B S  902 pt 1310-1958.

3 R e s u lts  a n d  d is c u s s io n
3.1 9 ch arac teris tics

The'-v.u.d characteristics of va r io u s m ixe s  at 150 and  120 ®C 
wer^ evaluated u s in g  a  M o n san to  rheom eter (R-100) and the 
cure cu rve s obtained are  g iven  in the F igu re s  1 - 4 .  The  cure 
characteristics eva luated  are  g iven  In the T a b le s  3  and  4. The  
resufts clearly Indicate the acceleration effect of the dithio- 
biurets in the vu lcanization  of N R / S B R  b lends. O f the two dlthio- 
blurets studied, D T B -II is  found to be a  m ore active accelerator 
indicating a nucleophilic reaction m echan ism  In th is vu lcan iza ­
tion reaction. The  optim um  cure  time for C B S  alone Is 25,5. The  
addition of 1,5 phr D T B -II reduce s it to 11 min, white D T B -III re- 
duftes it to m in. 0,5  phr D TB -U  and  1 phr OTB-IH  ca n  be 
taken to be  the optim um  concentrations. T he  sy ste m s co n ­
taining d ithioblurets show  better reversion  resistance. At 
120 ®C. with increase  In concentration of d ithioblurets cu re  time 

Is appreciably reduced  but the com p ound  conta in ing  C B S  alone 
cured s o  slow ly that a com parison  w a s  not possib le.

3.2 T ensile  and  o ther physical p roperties

The  tensile properties of vu lcan lzate s cured  at 150  and  120 ”0  
are  given In the Figures 5 - 7 .  A  d ec rea se  in tensile strength 
and  3 0 0 %  m odu lu s Is ob se rved  with increase  in the concentra­
tion of dithioblurets, A s  expected the e longation at break is 
•hew ing the rsve rse  trend. But at the optim um  d o sa g e  of 0.5 phr

Figure 5. Variation of 300 %  modulus of the vulcanlzates with concen­
tration of dithioblurets
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Figure 6. Variation of tensile strength of the vulcanlzates with concen­
tration of dithioblurets

Figure 7. Variation of elongation at break with concentration of dithio- 
biurets

of DTB -II and  1 ph r of DTB-III, com parable  va lue s of these 
properties are  obtained with regard  to the reference mix. The  
percentage retention In tensile properties Is  h igher for both dl- 
thlobiurets. A t 1 20® C  the sa m e  trend is  followed, too, but here 
the tensile properties are h igher than tho se  at 150 ®C- T h is  m ay 
be attributed to the formation of m ore polysulphid ic linkages at 
lower temperature a s  seen  from Table  7.

Other physica l properties are g iven  in the Tables 5 and 6. In the 
vu lcanlzates conta in ing dithioblurets the physica l properties



Table 5. Phyaical properties o f v u lcan lza tes  con ta in in g  C B 8/dlth iobiur«ts cu red  at 16 0  *C

Mix. No. Cq C , C2  C3  C4 D, Da D3 D 4

H atdness (Shore A) 31 28 29 30 31 30 33 32 32
Com pression set 22,70 2 8 ,1 7 . 24,65 23 ,20 2 2 , 1 0 23,54 19,34 2 0 , 2 0 21,98

build up (AT ®C) 28 34 31 28 26 29 27 33 36
R esilience (%) 58,14 55 ,07 59.42 83.13 65.53 65,45 67,38 61,40 53,77
Tear sttenglh (N/mm) 22,79 21,06 21,78 22.05 22.35 25,15 24.81 24,32 23,92

Table 6 . P h yslcat prop erties ot v u lca n lza tes  con ta in in g CBS/dltniot>iuret8. cu red  al; 1 2 0 * 0

Mix. No. c . c , c * C3 C , D, Dj D . D*

H ardness (Shore A) 30 31 33 33 34 36 36 34
Com pression set (%) - 22 .80 21 .SO 18.26 19,09 18,50 17.40 17,80 18,40
Heat butld up (AT ’’C) - 30 28 24 2 2 28 24 28 32
R esilience (%) - 53 .18 56,15 62 .70 64 ,40 64 ,25 86 ,40 62,10 53,40
Tear strenglh (N/mm) - 21,53 21 ,95 22,45 23,85 26,30 26,51 26,22 25,82

such as hardness, resilience, tear strength com pression se t and 
heat build up are generally increasing with decrease in the con­
centration of dithioblurets. Sam ples containing DTB-Ul give bet­
ter results than those of DTB-Il. At 120 ®C these properties of 
the mixes containing dithioblurets are better compared to those 
at 150 °C.

3.3 Chemical cliaracterization

The total chemical crosslinit density and different types of cross­
links like mono-, di-, and polysulphide linkages free, sulphur and 
zinc sulphide sulphur were evaluated for the vulcanlzates con­
taining CBS atone and for the system s containing optimum con­
centration of dithiobiurets. The results are given in Tab/e 7. At 
150 ®C, the vulcanlzates containing DTB-II have lower crosslink 
density and monosulphide linkages than those of CBS alone, 
while those containing DTB-IU have higher values. There are 
more di- and polysulphide linkages for both dithiobiuret 
systems. This is in agreem ent with the slightly lesser values of 
tensile strength of DTB-II system s and higher values for the 
DTB-ltl system s, in the DTB-ll system s free sulphur concentra­
tion is higher and zinc sulphide sulphur concentration is lower 
than that of the control Indicating the less efficient utilization of 
sulphur. The opposite trend is seen  in DTB-III showing more ef­
fective utilization of sulphur in these  system s.

Table 7. C hem icai characterization  o f  th e  v u lca n lza tes

Total Mono sul' Olsuiphide Poly sul' Free sul­ Zinc sul­
Cure Mix crosslirxk phide linkages phide phur con. phide sulphur
temp. No. density linkages linkages conc.

(M. m ole/ (M. m ole/ (M. m ole/ (M. m ole/ (M. m ole/ (M. m ole/
(»C) kg. RH) kg. RH) kg. RH) kg. RH) kg. RH) kg. RH)

r Co 40,5 2 2 , 2 0 5,90 12,40 9,46 4,30
150 38,2 15,90 8,70 13,60 1 0 . 6 8 3,60

°2 43,2 22 ,80 6 , 2 0 14,20 8,30 4,0
C3 39.7 18,40 6,40 14,40 4,20 3.88

1 2 0
D 2 45 .6 23 .70 6 , 2 0 15,70 8,90 4,25

4 C onclusions
1. 1 -phenyl-2,4-dithiobiuret and 1,5-diphenyl-2,4-dithiobiuret 

can be used as very effective secondary accelerators along 
with CBS in a 50:50 blend of NR and SBR. An appreciable 
reduction in the optimum cure time Is found.

2.
• fcuon

1-phenyl-2,4-dlthiobiuret which is more nucleophllic is' 
more effective accelerator indicating a  nucleophllic reacf 
mechanism in the system s under review.

3. Many physical properties of the vulcanlzates are improved at 
the optimum dosage of these dithiobiurets.

4. Ageing resistance and reversion resistance of Ihe vul- 
canizates are improved by the addition of these dithiobiurets.

R eferences
(1J M. W. Philpot: IRI, IVth Rubber Technology Conference. London, 

39th article.
(21 C. P. Joshua, E. Presannan and S. K. Thomas, Indian J. Chem.

21 6(1962)649.
[31 A. P. Kuriakose and George Mathew, Indian J. Techn 20
*  344.
[4] George Mathew: paper presented in the First Kerala Science Con­

gress, Cochin (1988).
|5) J. B. Gardiner, Rubber Chem. Technol. 43 (1970) 370.
(6] 8. Ellis and G. W. Weiding; Techniques of Polymer Science. Soc.* 

Chem. Ind., London (1964) p. 46.
(7] P. J. Flory and J. Rehner, J, Chem. Phys. 11 (1943) 512.
(8] C. J. Sheelan and A. L. Basio, Rubber Chem. Technol. 29 (1966) 

144.
(91 f'J. M. Mathew, M. K. Bhowmick and S. K. De, Rubber Chem.

Technol. 54 (1982) 51.
(10] V. Brajko, V. Duchacek, J. Taue and E. Tumova, Int. Potym. Sci. 

Technol. 7 (19B0) 64.

EPF ’92 in B aden-B aden
E uropSisches Sym posium  iiber po lym ere M aterialien
Polymore mit supramolekularer Architektur, neue Entwicklungen in der 
Charakterisierung von Polymeren sowie computergestiitzte Polymerfor- 
schung siehen ais thematische Schwerpunkte auf dem Programm des 
inlernationalen Symposiums „EPF ’92" vom 27;‘September bis 2. Okto- 
ber 1992 in Baden-Baden. Zu dieaem 4. European Polymer Federation- 
Symposium (iber polymere Materialien werden rund 500 Wisser»schaft- 
ler -  Ctiemiker. Physiker und Ingenieure -  aus Hochschulinstituten, 
auBeruntversitaren Forschungseinrichtungen und der Industrie erwar- 
tet. Vorsilzender des wissenschaftlichen Komitees und der Tagung ist

Professor Dr. H. W. Sp iess vom Max-Planck-lnslitut fiir Poiymerfor- 
schung (MPI) In Mainz. Die Federfuhrung In der Organisation hat die 
Geseltschaft Oeutscher Chemiker (GDCh), Fachgruppe ..Makromoleku- 
lare Chemle", ubernommen.

Die E P F  ist eine noch junge Organisation (Griindungsjahr 1986). Sie 
vereinigt zahlreiche Fachverbande aus alien Landern Europas mit dem 
gemeinsamen Zlel, Polymerforschung und Technologie in Hocnschulen 
and Industrie zu f6rdern, multinationale Projekte zu koordinieren und 
den Austausch von Nachwuchswissenschaftlern anzuregen. Auskunft 
bei der GDCh, Abteilung Tagungen, Postfach 900440, W-6000 Frank­
furt (Main)90. Tel. 069/7917-365. Fax069/7917-475.


