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Block Polymers Derived from Poly(ethy1ene Oxide) 
and Hydroxy-Terminated Polybutadiene 

RON RAHMAN and YAIR AVNY 

Organic Chemistry Department 
The Hebrew University of Jerusalem 
Jerusalem, Israel 

A B S T R A C T  

Block polymers of AB, BAB, and ABA type, derived from pre- 
formed poly(ethy1ene oxide) (PEO) of different molecular 
weight and hydroxy-terminated polybutadiene (HTPB) were pre- 
pared. Poly( ethylene oxide-b-butadiene) and poly(butadiene-b- 
ethylene oxide-b-butadiene) were prepared by reaction of PEO, 
which was previously endcapped with TDI, with HTPB at a 1:l 
or 1:2 reactants molar ratio. Poly(ethy1ene-oxide-b-butadiene- 
b-ethylene oxide) were prepared by reaction of isocyanate- 
endcapped HTPB with PEO at a molar ratio of reactants of 2:l. 
High reaction yields were obtained. Correlation between tensile 
properties and water absorption with block polymer composi- 
tion was  found. 

I N T R O D U C T I O N  

Block polymers containing hydrophilic and hydrophobic sequences 
in which the hydrophilic sequence i s  poly(ethy1ene oxide) (PEO) have 
diversified applications. Thus, for example, it was reported that such 
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954 RAHMAN AND AVNY 

block polymers having within their structure an oil-soluble segmer 
improved the viscosity and detergent properties of lubricating oils 
[ 11. Block polymers derived from vinyl polymers and PEO improved 
dyeability and resistance to electrical charge buildup [ 21. Such 
block polymers were also suggested a s  polymeric surfactants [ 31 and 
hydrogels [ 41. 

Block polymers of PEO and polybutadiene (PB) should belong to 
this c l a s s  of block polymers. Such block polymers can be prepared 
by anionic polymerization. Poly( ethylene oxide-b-butadiene), block 
polymers of the AB type, were prepared by anionic polymerization 
from butadiene and ethylene oxide a s  starting materials [ 51. These 
block polymers comprise an amorphous segmer and a crystalline 
segmer. The structure and the nature of their interaction with 
preferential solvent of one block were already reported [ 51. 

The availability of preformed polymers suggests their use in the 
synthesis of such block polymers. By using a preformed polymer 
of known molecular weight, block polymers of predetermined struc- 
ture may be obtained, and anionic polymerization can be replaced 
totally or partially by condensation polymerization. The use of a 
combination of these two techniques was already reported. Anionic 
block polymerization of ethylene oxide was initiated by hydroxy- 
terminated poly(butadiene) (HTPB) in the presence of alkali hydroxide. 
Block polymers were obtained, but block polymerization was accom- 
panied by homopolymerization of the ethylene oxide [ 6, 71. Elastomers 
derived from HTPB and hydroxy-terminated polyethers were pre- 
pared by reacting the two prepolymers in the presence of bifunctional 
isocyanate [ 8, 91 or by reaction of isoc anate-terminated poly- 
butadiene with diol chain extenders / 1Of Complete characterization 
of these block polymers were not always reported. 

Since PEO is available in different molecular weights in the range 
suitable for its use a s  a preformed polymer, it was interesting to 
prepare such block polymers from preformed PEO and HTPB, in 
order to find out whether by the use of condensation reaction pure 
block polymers with a predetermined structure can be obtained. 
Endcapping of one polymer with isocyanate group followed by reaction 
with hydroxy-terminated polymer wil l  guarantee the formation of a 
better organized block polymer than that obtained by block polymeri- 
zation carr ied out in one step. By controlling the molar ra t io  of the 
isocyanate- terminated polymer and the hydroxy-terminated polymer, 
block polymers of AB, ABA, and BAB types can be obtained. It was 
already shown [ 111 that, during endcapping of PEO with toluene 
diisocyanate (TDI), chain extension of the PEO was minimal, and 
therefore the molecular weight of the PEO in the block polymer should 
be close to its original value. Reaction of isocyanate-terminated 
PEO with HTPB will lead to the formation of poly(ethy1ene oxide-b- 
butadiene) or poly(butadiene- b-ethylene oxide-b-butadiene), depending 
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POLYBUTADIENE BLOCK POLYMERS 955 

on the molar ratio of reactants. Poly(ethy1ene oxide-b-butadiene-b- 
ethylene oxide) can be prepared by reaction of isocyanate- terminated 
PB (derived from HTPB) with PEO. 

It will be of interest to find the correlation between mechanical 
properties and water absorption capability of these block polymers 
with their composition and structure. 

E X P E R I M E N T A L  

M a t e r i a l s  

PEO, TDI (80/20 mixture of 2,4 and 2,6 isomers), dibutyltin 
dilaurate (Fluka), HTPB (Polyscience, M. W. 2130), and n-hexane 
(Merck) were used a s  received. Tetrahydrofuran (THF) (Frutarom) 
was dried by distillation from sodium benzophenone solution before 
use. 

R e a c t i o n  b e t w e e n  H T P B  a n d  T D I  

Reaction was carried out under dry argon in a closed flask equipped 
with a self-sealing rubber cap. Syringes were used for the intro- 
duction of reagents and removal of samples for analysis. 

A typical procedure is described. HTPB (2.13 g) was dissolved 
in THF (50 ml). Dibutyltin dilaurate (0.05 ml)  and TDI (0.28 ml) 
were added, and the reaction mixture was kept at 25°C. Unreacted 
isocyanate groups were determined by titration with n-butylamine 
by a known procedure [ 91. Reaction between unreacted isocyanate 
and n-butylamine was completed by keeping the reaction mixture 
for 15 min at 80°C. 

V i s c o s i t v  M e a s u r e m e n t s  

Viscosity measurements were carried out in a dry atmosphere 
by use of a Ubbelohde viscometer. 

B l o c k  P o l v m e r  S v n t h e s i s  

Block polymers of the poly( ethylene oxide-b-butadiene) and poly- 
(butadiene-b-ethylene oxide-b-butadiene) type were prepared by 
reaction of isocyanate-terminated PEO with HTPB at a molar ratio 
of reactants 1: 1 or 2: 1. Block polymers of polyfethylene-oxide-b- 
butadiene-b-ethylene oxide) were prepared using isocyanate terminated 
PB . 
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956 RAHMAN AND AVNY 

A typical procedure i s  described. PEO (3 g, MW 3000) was dis- 
solved in benzene (50 ml) and was repeatedly dried by azeotropic 
distillation. The benzene was removed by vacuum distillation, and 
the PEO was dissolved in THF (50 ml); dibutyltin dilaurate (0.05 ml) 
and TDI (0.28 ml) were added, and the reaction mixture was kept for 
1 hr at  25°C. HTPB (2.13 g) in THF (20 ml) was added, and the 
reaction mixture was  left at 25°C for 24 hr. The THF was removed 
under vacuum. Unreacted HTPB was removed by extraction of the 
crude polymer (1 g)  with n-hexane (100 ml) for 5 days, and unreacted 
PEO was removed similarly with water. 

M e c h a n i c a l  P r o p e r  t i e s  

Mechanical properties were determined by using an Instron 
tensometer according to ASTM D 882-67. Films were cast from the 
reaction solution. 

W a t e r  A b s o r p t i o n  

Films of block polymer (1.0 g)  were left in distilled water (100 
ml), for 5 days at 25°C. The films were dried between filter papers, 
and water absorption was calculated from weight increase. 

R E S U L T S  AND DISCUSSION 

Block polymers of three different types, poly(ethy1ene oxide-b- 
butadiene), poly(butadiene-b-ethylene oxide- b-butadiene) and 
pol y( e thylene oxide - b - butadiene - b - ethylene oxide ) were prepared 
by reaction between PEO and HTPB in which one of the preformed 
polymers was first  endcapped with TDI. The first  two types of block 
polymers were prepared by reaction between isocyanate-terminated 
PEO and HTPB by using molar ratio of reactants of either 1:l or 
1:2. Isocyanate-terminated PEO was pre ared by endcapping of PEO 
with 2,4-TDL as previously described [ 117 and was used immediately 
for block polymerization. Both endcapping reaction and block polym- 
erization were catalyzed by dibutyltin dilaurate. 

butadiene-b-ethylene oxide) type, isocyanate-terminated PB was first  
prepared by endcapping HTPB with 2,4-TDI. Similar reaction condi- 
tions used for the endcapping of the PEO were applied. Endcapping 
reaction was carried out at  a molar ratio of 2:l of TDI to HTPB. It 
can be seen (Fig. 1) that the presence of catalyst(dibuty1tin dilaurate) 
is essential for completion of the endcapping reaction. The final 

For the preparation of block polymers of the poly(ethy1ene oxide-b- 
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FIG. 1. Reaction between HTPB and TDI: ( 0  ) reaction carr ied 
without catalysis; ( A )  reaction carr ied in the presence of dibutyltin 
dilaurate (0.05 ml). HTPB (2.13 g, MW 2130) reacted in THF (50 ml) 
with TDI (0.28 ml)  at 25°C. Molar ratio of reactants of 1:2 was used. 
Unreacted isocyanate groups were determined by titration. 

FIG. 2. Change in solution viscosity in reaction between HTPB 
and TDI: ( A )  reaction carried without catalysis; ( ) reaction carried 
in the presence of dibutyltin dilaurate (0.05 ml). HTPB (2.13 g, 
MW 2130) reacted in THF (50 ml) with TDI (0.28 ml) at 25°C. Molar 
ratio of reactants of 1:2 was used. 
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9 58 RAHMAN AND AVNY 

value of the unreacted isocyanate group obtained with dibutyltin di- 
laurate catalysis corresponds to a complete endcapping reaction. No 
detectable chain extension or other secondary reactions leading to a 
decrease in the concentration of terminal isocyanate groups were 
determined by this endgroup analysis. From change in viscosity of 
the reaction mixture (Fig. 2 )  it can be concluded that some chain 
extension did take place when reaction was catalyzed by dibutyltin 
dilaurate. Nevertheless, the extent of this reaction should be minimal, 
since i t  could not be detected by endgroup analysis (Fig. 1). 

Block polymers of poly(ethy1ene oxide-b-butadiene) type were 
prepared by reaction of isocyanate-terminated PEO of molecular 
weight ranging between 600 to 10,000 with HTPB at a reactants molar 
ratio of 1: 1 (Table 1). Unreacted preformed polymers were removed 
by extraction. Unreacted PEO was extracted by water and unreacted 
HTPB was extracted by n-hexane. The block polymers (of the three 
different types) were not soluble in these solvents, a s  was determined 
from the NMR spectra of the extracted polymers. When a molar ratio 
of reactants of 1:l was used, high reaction yields for both preformed 
polymers were obtained. The ratio of PEO/PB in the block polymer 
indicated the formation of an AB type polymer. The variation in 
molecular weight of the PEO used led to the formation of block poly- 
mers  with 22-81% PEO content, By using molar ratio of 1:2 isocyanate 
terminated PEO to HTPB, triblock polymers, poly(butadiene-b- 
ethylene oxide-b-butadiene), were prepared in good yields. The ratio 
of PEO to PB in the block polymers indicates that the triblock poly- 
mer  i s  contaminated by diblock polymer of the AB type. Triblock 
polymer of the poly(ethy1ene oxide-b-butadiene-b-ethylene oxide) 
type was prepared by reaction of isocyanate-terminated PB with 
PEO a t  a molar ratio of 1:2. Here, too, the triblock polymers ob- 
tained were contaminated by block polymers of the AB type. 

Preparation of an AB type polymer by endcapping of PEO with 
isocyanate groups followed by block polymerization with HTPB will  
always lead to an organized alternate AB type block polymer in which 
the molecular weight of the two block segmers will not be changed. 
Block polymers of the AB type can also be prepared by one-step 
synthesis, by reaction of the two hydroxy-terminated polymers in the 
presence of TDI at a molar ratio of reactants of 1:1:2. In such block 
polymers, random distribution of segmers derived from the pre- 
formed polymers is expected, and the length of the PEO and PB 
segmers in the block polymer, will vary and will be much higher than 
that of the original preformed polymer used. Such block polymers 
were obtained (Table 2), but in lower yields. The block polymers 
obtained contained more of the PEO segmer than expected for an 
alternating block polymer of the type prepared by the two-step 
technique at a 1: 1 preformed polymers molar ratio. The lower reac- 
tion yields observed may be also attributed to reaction between 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
1
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



w 0
 

T
A

B
L

E
 1
. 

R
ea

ct
io

n 
be

tw
ee

n 
Is

oc
ya

na
te

-T
er

m
in

at
ed

 P
E

O
 a

nd
 H

T
PB

 a
t M

ol
ar

 R
at

io
 o

f 
R

ea
ct

an
ts

 o
f 

1:
1,
 1
:2
, 

an
d 
2:
la
 

2 i
 

E
xt

en
t 

of
 

C
 

re
ac

 tio
nb

 

PE
O

 
PE

O
 

H
T

PB
 

bl
oc

k 

e >
 

PE
O

 i
n 

th
e 

B
lo

ck
 p

ol
ym

er
 

M
W
 

(%
) 

(%
) 

(%
 ) 

P
E

O
/P

B
~

 

m
 

Po
ly

( e
th

yl
en

e 
ox

id
e-

b-
bu

ta
di

en
e)

 
60

0 
97
.8
 

90
.1
 

22
.3
 

1.
09
 

I?
 
0
 

c,
 

x 
10
00
 

90
.0
 

80
.0
 

34
.5
 

1.
13
 

15
00
 

93
.3
 

95
.8
 

40
.7
 

0.
98
 

w 
20
00
 

98
.3
 

95
.6
 

49
.2
 

1.
03
 

30
00
 

95
.3
 

92
.4
 

59
.2
 

1.
03
 

40
00
 

94
.1
 

88
.8
 

66
.5
 

1.
06
 

60
00
 

92
.4
 

89
.2
 

74
.2
 

1.
04
 

10
00
0 

90
.5
 

90
.9
 

81
.0
 

1.
00
 

1 n 
Po

ly
(b

ut
ad

ie
ne

-b
-e

th
yl

en
e 

ox
id

e-
b-

bu
ta

di
en

e)
 

10
00
 

92
.4
 

85
.9
 

25
.3
 

0.
54
 

30
00
 

96
.1
 

87
.7
 

40
.0
 

0.
55
 

60
00
 

89
.7
 

88
.3
 

56
.4
 

0.
51
 

10
00
0 

55
.2
 

47
.9
 

73
.0
 

0.
58
 

Po
ly

(e
th

y1
en

e 
ox

id
e-

b-
bu

ta
di

en
e-

b-
et

hy
le

ne
 

ox
id

e)
 

10
00
 

77
.7
 

91
.4
 

44
.4
 

1.
70
 

30
00
 

66
.6
 

76
.2
 

70
.9
 

1.
75
 

ID
 

(c
on

tin
ue

d)
 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
1
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



T
A

B
L

E
 1

 (c
on

ti
nu

ed
) 

B
lo

ck
 p

ol
ym

er
 

E
xt

en
t 

of
 

re
ac

ti
on

b 

PE
O

 
PE

O
 

H
T

PB
 

bl
oc

k 
PE

O
 i

n 
th

e 

M
W

 
(%

) 
(%

I 
(%

I 
PE

O
/P

B
' 

Po
ly

(e
th

y1
en

e 
ox

id
e-

 b
- b

ut
ad

ie
ne

- b
- e

th
yl

en
e 

ox
id

e)
 

60
00

 
6 3

.7
 

88
.8

 
86

.2
 

1.
44

 

10
00

0 
92

.5
 

84
.6

 
91

.2
 

2.
19

 

Po
ly

( e
th

yl
en

e 
ox

id
e-

b-
bu

ta
di

en
e)

 b
lo

ck
 p

ol
ym

er
s 

w
er

e 
pr

ep
ar

ed
 b

y 
re

ac
ti

on
 o

f 
is

oc
ya

na
te

 te
rm

i-
 

m
ol

e)
 w

ith
 H

T
PB

 (
2.

13
 g

, 
10

- 
m

ol
e)

. 
Po
ly
(b
ut
ad
ie
ne
-b
-e
th
y!
en
e 

ox
id

e-
b-

bu
ta

di
en

e)
 

m
ol

e)
. 

Po
ly

(e
th

y1
en

e 
ox
id
e-
b-
bu
ta
di
en
e-
b-
et
hy
le
ne
 o

xi
de

) w
er

e 
pr

ep
ar

ed
 b

y 
re

ac
ti

on
 

a 

na
te

d 
PE

O
 (

 
bl

oc
k 

po
ly

m
er

s 
w

er
e 

pr
ep

ar
ed

 b
y 

re
ac

ti
on

 o
f 

is
oc

ya
na

te
-t

er
m

in
at

ed
 P

E
O

 (
10

- 
(4

.2
6 

g, 
2 

X 
of 

is
oc

ya
na

te
-t

er
m

in
at

ed
 P

B
 (

2.
13

 
g,

 
T

H
F 

(7
0 

m
l)

 fo
r 

24
 h

r 
at

 r
oo

m
 t

em
pe

ra
tu

re
. 

bD
et

er
m

in
ed

 a
ft

er
 e

xt
ra

ct
io

n.
 

C
M

ol
ar

 ra
ti

o 
in

 t
he

 b
lo

ck
 p

ol
ym

er
. 

m
ol

e)
 w

it
h 

H
T

PB
 

m
ol

e)
 w

ith
 P

E
O

 (
2 

X
 
W

3
 m
ol

e)
. 

R
ea

ct
io

n 
w

as
 c

ar
ri

ed
 in
 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
1
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



POLYBUTADIENE BLOCK POLYMERS 96 1 

TABLE 2. One-Step Synthesis of AB Type Block Polymersa 

Extent of reactionb 

PEO PEO HTPB block 
PEO in the 

MW (%) (%) (%) PEO/PB' 

1000 88.8 75.4 35.6 1.18 
3000 92.6 63.9 67.1 1.45 
6000 84.3 62.0 79.3 1.36 

10000 86.6 69.5 84.3 1.25 

Block polymers were prepared by reaction of PEO mole), 
mole) in THF 

a 
HTPB (2.13 g, 
(100 ml)  for 24 hr at 25°C. 

mole) and TDI (0.28 ml, 2 X 

bDetermined after extraction. 
CMolar ratio in the block polymer. 

preformed polymers of the same kind leading to polymers that can 
be extracted together with unreacted preformed polymers. 

polymeric segmers. It was interesting to evaluate some of their 
mechanical properties. Films of different block polymers were 
cast from THF solution, and some of their tensile properties were 
determined. A more detailed study was  made with block polymers 
of AB type prepared by reaction of HTPB of the same molecular 
weight with isocyanate-terminated PEO of different molecular weights 
(600- lO,OOO), leading to formation of block polymers of different PEO 
content (22-8 1%). 

Mechanical properties of these poly(ethy1ene oxide-b-butadiene) 
type block polymers a re  controlled by their composition. A linear 
relationship between the initial modulus and PEO content of the block 
polymer was found (Fig. 3). Increase in PEO content led to increase 
in the initial modulus starting with 2 kg/cm2 for block polymer of 
22% PEO, reaching the value of 275 kg/cm2 for block polymers of 
81% PEO. Similar behavior was found for the yield strength and 
tensile strength (Figs. 4 and 5). A linear relationship was also found 
for the dependence of elongation at  the yield point on PEO content of 
the block polymer (Fig. 6). An increase in PEO content of the block 
polymer lead to a decrease in the elongation. A more complicated 
behavior was observed for the elongation at  break (Fig. 7). An 
increase in the PEO content of the block polymer led to a gradual 
decrease in elongation at break up to 60% PEO content (corresponds 

Block polymers of PEO and PB consist of two incompatible 
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!i; - - 3 3 

a 
g 100 
- 
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t 
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.- - 
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PEO in the black polymer(%) 

FIG. 3. Initial modulus dependence on PEO content of poly(ethy1ene 
oxide-b-butadiene), 

- 

f 50 

f 25 

n 
> 0 20 40 60 80 

a, 

W .- 
PEO in the block polymer(%) 

FIG. 4. Yield strength dependence on PEO content of poly(ethy1ene 
oxide- b-butadiene). 

PEO in the block polymer(%) 

FIG. 5. Tensile strength dependence on PEO content of poly- 
(ethylene oxide- b-butadiene). 
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; c 0 : i t , ,  ;\ 
p 10 
0 
W 
- 

0 20 40 60 00 
PEO in the block polymer(%) 

FIG. 6. Elongation at yield dependence on PEO content of poly- 
(ethylene oxide-b-butadiene). 

250 
0 
W 

0 20 40 60 00 
PEO in the block po\ymer(%) 

FIG. 7. Elongation at break dependence on PEO content of poly- 
(ethylene oxide- b-butadiene). 

to PEO of MW 3000). Further increase in the PEO content led to a 
drastic decrease in elongation at  break. 

the same type and a r e  of different structure. It was interesting to 
compare tensile properties of such block polymers. 

ethylene oxide-b-butadiene), poly(ethy1ene oxide- b-butadiene- b- 
ethylene oxide), and poly(ethy1ene oxide-b-butadiene) prepared by 

Block polymers of similar PEO content may vary if they a r e  not of 

Mechanical properties of block polymers of poly(butadiene-b- 
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TABLE 5. Water Absorption by Block Polymers Prepared by One- 
Step Synthesis 

PEO in 
PEO the block 
MW (% ) 

1000 35.6 

3000 67.1 

6000 79.3 

10000 84.3 

Water absorption 
..._.___ 

Weight 
increase Content 
(%) (%) 

94 48.3 

158 61.3 

118 92.4 

128 92.7 

Water absorption 
by the PEO in 
the block 
(%) 

26 3 

27 1 

1482 

1513 

one-step and two-step syntheses a re  reported and compared in 
Table 3. Comparison is made between block polymers of similar 
PEO content. It can be seen that, with both triblock polymers, 
mechanical properties vary with PEO content of the block. From 
comparison of mechanical properties of block polymers of different 
structure and similar PEO content, it can be seen that the structure 
of the block polymer contributed too to its mechanical properties. 

The incorporation of hydrophilic PEO segmers in the block poly- 
mer  should increase its ability to absorb water. It was shown [ 51 
that solvents, such a s  acetic acid, which interact specifically with 
PEO a re  absorbed by the PEO segmers in the block polymer. 

Water absorption by the block polymers i s  reported in Tables 4 
and 5. It can be seen that block polymers of the AB type were con- 
verted to hydrogels with 18-82% water content. An increase in the 
PEO content of the block polymer led to an increase in water absorp- 
tion. Assuming that water was absorbed preferentially by the PEO 
segmers in the block, a s  was found with acetic acid [ 51, it can be 
seen that absorption of the PEO segmer in the block polymer depends 
on its molecular weight. In the range of molecular weights inves- 
tigated, increase of water absorption with increase in the PEO 
molecular weight was found. Similar results were found with block 
polymers of the pol y( e th ylene oxide- b - butadiene - b - ethyl ene oxide ) 
and polyfbutadiene- b-ethylene oxide- b-butadiene) types. On compar - 
ing water absorption by block polymers of similar PEO content and 
different structure, it can be seen that the structure of the block 
polymer also contributed to its capability to absorb water. It was 
found (Table 5) that water absorption by block polymers of AB type 
prepared in the one-step technique absorbed more water than the 
corresponding organized AB type block polymers (Table 4). This 
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can be attributed to the difference in their structure. Due to the pos- 
sibility of finding in the block polymers PEO segmers  of much higher 
molecular weight than that of the preformed PEO used, water absorp- 
tion was increased. These high values of water content and the 
irregular structure of these block polymers led to a complete deteri- 
oration of the fi lms used for water absorption measurements, The fi lms 
of AB type block polymers, prepared by two step synthesis, did not de- 
teriorate in water. 

Mechanical properties of Al3 type polymers prepared by the two- 
step technique and containing the maximum amount of water are 
reported in Table 6. It can be seen that absorption of water led to a 
decrease in all  mechanical properties measured except for elongation 
at  break. The dependence of these mechanical properties on PEO 
content of the block polymer almost disappeared at  this level of water 
absorption. 

Of the three types of block polymers prepared, poly(ethy1ene 
oxide- b-butadiene) and poly( ethylene oxide-b- butadiene-b- ethylene 
oxide) can be prepared by anionic block polymerization too, though 
anionic block polymerization will lead to the formation of pure block 
polymers with best controlled molecular weights. The availability 
of preformed PEO and HTPB suggests their use for synthesis of 
such block polymers. The two-step synthesis used led t o  the forma- 
tion of almost pure block polymers of predetermined structure. The 
advantage of using preformed polymers for the synthesis of poly- 
(butadiene-b-ethylene oxide-b-butadiene) is obvious. With al l  three 
types of block polymers prepared, structure and composition (and 
thus their mechanical and water absorption properties) could be 
controlled. 
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