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Silane Polymers of Diols

JAMES E. CURRY and JAMES D. BYRD,
National Aeronautics and Space Administration, Huntsville, Alabama

Synopsis

In an effort to develop new and improved polymeric materials for space application,
a new series of polymers has been prepared. Some of these have shown outstanding
thermal stability and good stability when exposed to ultraviolet radiation in a vacuum
environment. High molecular weight polymers of the general type,
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have been prepared by the reaction of a silyldiamine with various organic diols. Bis-
(anilino)diphenylsilane has been reacted with such diols as hydroquinone, resorcinol,
p,p’-biphenol, 2,7-naphthalenediol, 2,2-propane-bis(4-hydroxybenzene), 1,6-hexanediol,
and 4,4'-dihydroxydiphenyl ether. Of these, the polymer containing the biphenyl
linkage, polydiphenylsiloxybiphenyl, has the more desirable properties. Polydiphenyl-
siloxybipheny! is stable to 600°C. for short periods of time. Fibers with fairly good
tenacity, 0.5 g./den. may be drawn directly and continuously from the polymer melt.
This polymer forms a hard protective coating on aluminum, remains stable after being
heated at 500°C. for 60 min., and shows no change after 96 hr. at 270°C. (518°F.).
It also forms good transparent semiflexible films and has good tensile strength as an
ambient temperature adhesive.

INTRODUCTION

The need for new materials that will withstand the rigors of the space
environment is evident in every phase of spacecraft development. One
of the critical areas is the development of improved nopmetallic materials
for use as coatings, plastics, adhesives, elastomers, etc. A research program
has led to the development of new polymer systems which have shown a
number of outstanding properties. These polymers have the general
formula,

R

-o—s'i—o—-R'—
® .
The silicone polymers having the general formula
R
—éi—o—
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have many outstanding properties, although they do have some short-
comings for applications in extreme conditions. To improve these prop-
erties, the silicone polymer has been modified by incorporating the highly
stable aromatic type groups into the “backbone’”’ of the chain.

MacFarland and Yankura! reported the preparation of a polymer with

the structure
R
—§i—0—©-0—@ 0—
R
n

which can be prepared by two different methods. One method of prep-
aration was by an alcoholysis type condensation reaction:

RSiOCH;), + HO Q 0 Q OH —> Polymer + CHOH ()

The other was a condensation between the chlorosilane and the di-
hydroxydiphenyl ethers.

R
Cl-ii—Cl + HO Q 0 Q OH —>  Polymer + HCl @

Breed and Elliott? have reported a polymer with good thermal stability
which was prepared by the reaction:

H CH, CH; CH; H

cng—llz—%—i - N—cH, + HH —

H3 H3

H3 H3

T o0

Thermogravimetric analysis of this polymer showed a weight loss of 187,
at 500°C. and 469, at 900°C.

The cleavage of Si—N bonds by nucleophilic reagents is discussed in
numerous reports in the literature.3—7 Pike®? has studied the rate of con-
densation of monofunctional silylamines with monofunctional silanols.

R,SiOH + Rs'SiNR,” — R;Si—0—SiRs’ + HNR,'/ (4)
The extent and rate of reaction are dependent upon the steric hindrance
around both the silicon-nitrogen bond and the hydroxyl group of the al-

cohol and the acidity of the attacking alcohol. The rate of reaction of
silylamines toward a given silanediol decreased in the order, (CHjs)sSiN-
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(Csz)2 > (CH3)3SiNH—C4H9-n > (CHz)gSl[N(OsHs);;]z HOWGVGI‘, our
work has shown that the stable silylamine, bis(anilino)-diphenylsilane,
(CsHy)eSi(INHCgHs),, will react with a number of dihydroxy compounds
at rates which are adequate to produce high molecular weights in relatively
short periods of time. This silylamine appears to have enough steric
hindrance so that there is no apparent tendency to cyclize.

EXPERIMENTAL

Our investigation encompassed the melt polymerization of organic diols -
with bis(anilino)diphenylsilane.

Oy

H
|
@—N—Si—N@ + HO—R—OH —

—8i—0—R—0—| + CGCH;NH, (5)

-n

This included such diols as hydroquinone, resorcinol, p,p’-biphenol, 2,7-
naphthalenediol, 2,2-propanebis(4-hydroxybenzene) (bisphenol A), 1,6-
hexanediol, and 4,4’-dihydroxydiphenyl ether. An alkyl-aryl copolymer
was prepared also. All of these polymers showed elasticity at elevated
temperatures, and fibers could be drawn from the elastic melt.

Monomers

Bis(anilino)diphenylsilane was prepared according to the procedure of
Anderson!® by the reaction of diphenyldichlorosilane and aniline. Freshly
distilled aniline (312 ml., 4.0 mole) and benzene (400 ml.) were placed in a
round-bottomed flask. Diphenyldichlorosilane (208 ml, 1.0 mole) in
250 ml. of benzene was added dropwise with rapid stirring. After refluxing
for 1 hr., the reaction products were allowed to stand overnight and were
then filtered. The filter cake was slurred in 2.5 liters of boiling benzene,
and the aniline hydrochloride was removed by filtration. The filtrate was
evaporated to approximately one half of its volume to effect crystalliza-
tion of the desired monomer. The bis(anilino)diphenylsilane was dried at
room temperature under reduced pressure. The final product was a
white crystalline material that melted at 156-161°C.

AnaL. Cale. C, 78.65%,; H, 6.05%; N, 7.64%,; Si, 7.66%. Found C, 78.00%;
H, 5.73%; N, 7.20%, Si, 8.00%.
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The organic diols were obtained from commercial sources, but, in each
case, they were recrystallized before using. The Bisphenol-A was obtained
from Dow Chemical, and all other diols were obtained from Eastman Or-
ganic Chemicals.

Polycondensations

Equimolar amounts of the monomers were placed in a thick-walled resin
kettle which was equipped with liquid take-off condenser and a vacuum
source. The kettle was heated, and the contents were stirred with a hot
plate-magnetic stirrer combination. A heating mantel was used on the
kettle to help remove the amine as it was evolved. The monomers were
first mixed in the solid state and then heat was applied slowly. The mono-
mers were thoroughly mixed after they melted. After about 30 min.,
vacuum was applied slowly. The final reaction conditions were about 1
mm. Hg vacuum at about 300-325°C. The heating time was generally
6 hr.

Polymers prepared by the above reaction, eq. (5), are shown as structures

I-VIII. I_Q
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TABLE I
Silicon Polymers of Aryl Diols
Melting
Poly- Polymer Description point,  Yield
1
mer repeating unit of polymer* °C. %
[ CH,
| Hard, slightly >300
I Si—0—©"0 brittle amber
| solid
L CH; n
CeHs .
| Hard, slightly 240-245 96.7
I ——si—0 (6] brittle amber
| solid
CoHs .
‘|36Hs Hard, tough, >300 98.4
I ——s—0 Q Q 0 semiflexible
|l amber light
CH, solid

Hard, brittle 123-125

(|:6H5
Iv. ——8i—0 0 brown solid
I dark
| CeHs n

(IjsHs ('JH_.,

v A Hard, brittle, 99-100
Tl O—O‘? O- 0 amber solid
CeH; CH, .

* All polymers were goluble in DMF, THF, and DMSO.

The properties of the polymers prepared are given in Tables I and II.
Results of analyses are shown in Table ITI.

A study has been made of the infrared spectra obtained on the polymers
presenfed in this report, and the correlation of data from these similar
compounds gives credence to their assigned structures (Figs. 14). It is
possible to give assignments to aromatic substitution patterns, hydrocarbon
groups, and silicon-to-oxygen bonds, ete. In polymers I, III, V, VII,
and VIII, there is a common absorption band between 824 and 835 em.!
wave numbers. This band can be attributed to the C-H out-of-plane de-
formation by the 1,4-disubstituted aromatic rings. In addition, all of
the polymer spectra show two distinct absorption bands at 720 and 690
cm~! These absorption bands arise from the monosubstituted aromatic
rings attached to the silicon. In the case of polymers II and IV, identifica-
tion of the aromatic structures, other than the monosubstituted system, is
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difficult. It may be possible that the very strong absorption bands at
768 em.! in polymer I1 is caused by the three adjacent hydrogen atoms in
the 1,3-disubstituted aromatic ring. Polymer IV does not show any
specific bands in the 900—650 cm.—! region that would enable one to assign
aromatic substitution. However, the shifting of the 1600 and 1590 ¢m. !
bands may be an indication of the naphthalene structure. Therefore, ad-
ditional data on similar polymer structures would be required before posi-
tive assignments can be made.

Based on the correlation of data from these polymers and other organo-
silicon structures, the sharp medium absorption bands at 1429 em.—! and
the strong broad system at 1125 em.—! can be attributed to the Si-C.H;
linkage. The Si-O linkage gives rise to the rather broad band system ob-
served just below 1100 em.—!. The absorption band observed between
1200 to 1300 cm.™! is apparently due to the phenoxysilicon portion of

TABLE II1
Analyses of Silicon Polymers of Diols
.. Calculated Found
Empirical
Polymer formula, C, 9 H % S, % C, % H, % Si, 9%

I (CisH140:81),  74.45 4.86 9.67 73.43 4.54 10.49

II (CisH1O:81),  74.45 4.86 9.67 74.45 4.86 10.56
III (CoH1s0481),  78.65 4.95 7.66 78.13 4.94 8.7

v (CeeH160:8i1)n  77.75 4.71 8.20 77.67 4.74 8.92

A% (CeiH2Os8i),  79.37 5.92 6.88 78.41 5.94 7.10

VI (CsH»0:8i), 72.4 7.43 9.41 71.13 7.11 9.86
VII (CuHx0:81),  75.86 6.06 8.45 74.78 5.08 10.7

VIII (CaaH1s0581),  75.33 4.74 7.34 75.46 4.67 7.96

these polymer structures. This phenoxysilicon assignment is indicated by
the appearance of the very strong band in all of the spectra, except in the
case of polymer VI, where this structure does not occur. The struc-
tural arrangement of the propyl group in polymer V should give rise to a
vibrational pattern similar to that of a isopropyl radical. This pattern is
confirmed by the strong peak at 1429 cm.—! and the two weak peaks at
1385 and 1363 cm. 1.

Polymer VII is a copolymer of the structures suggested for polymers ITI
and VI. Ttisevident when comparing the spectra of ITI and VII that there
is little difference between these spectra to suggest a new structure with the
exception of the weak aliphatic CH doublet between 2850 and 2940 c¢m.—*
Thus, the infrared spectrum of polymer VII does not indicate whether the
suggested structure is correct. At this time, it is not understood why the
absorption intensity of this CH doublet between 2850 and 2940 cm.—!
is weak, nor does the structure for polymer VII suggest why the normal
aliphatic stretching mode should be attenuated to the degree ohserved
in the spectrum. Correlation assignments for the diphenoxy linkage in
polymer VIII could not be made from the infrared spectra.



303

SILANE POLYMERS OF DIOLS

*sjuonjuIsqns [Lusyd peyoe))e oM §BY W0Ye UOII[IS Yosy "I pue ] sowjod jo e1poads pareyyu] ' 3iq

|-wd ‘housnbaugy

069 00L 008 006 0001 OOil 002t 00! 004l OO0St 009t O00LI 008! 0061 0002 ) 0062 000¢ 000V
[ 1 N BN
\ [ &
LA \ v A | N
JHTEN, A i I 1 3
| LV | B 107 I n H
A 1 ] JANN f H
IBRATNE I 1 I I L Z
i < ,, i ! Rask
\ [ e q 2
1 —H P
7 '3 i T i i 7 i 7 3
N4 \J I vd
L \ 4
|/ N Al
L. - L3
- v =t g
o' 09! Ol 02! On 00! 06 oB [s7) 09 oS ov ot [ 4
7 ‘ybuajasom
(cwd thousnbasy
069 00L 008 006 0001 OOIl 0021 00%l 00bl Q0SI 0091 0041 008! 006t 0002 00s2 000¢ Ooov
T : :
A )
__ I 1 1 IWAI0d
L I : I }
R 1 3
IIENN 1 { \ y 8
1N . )| 1 A 1 2
S AEME [ERR 3
\ 1 18
E -
Vi 1 ‘u ‘uo
i /L’ \.r\\ T N b ; &
T _ : S5 7 X 3 - 3 - - I&.H_l
a5l Opt 0%l Oel QT ot o6 o8 oL 0’9 [} s2
7 'yiBusiarom



J. E. CURRY AND J. D. BYRD

304

*8pusnINBqns [Ausyd poyoelye OM} SBY W) U0 YoBY ‘AT pus JI stowkjod Jo vijoeds persijuf ‘g ‘S

(~wd ‘Aouanbauy

0S900L 008 006 0001 OOl 002l OOl OOl OOSI 0031 OOl 008l 0061 0002 QOS2 00O 000v
o o . . _
o w 1T
: uE-
i ]
! I -
T > ~ of ~ 3 M
n I y . L
[ \,. w ! /_ {[ | I | | . :
B
] | i ! ] H
17 - { I Il e Y ’
-]
oT - VT 1T &
[ / i Rl 1 3 i 1 3 il
f 1 f PaNE N ,
i~ 1 O ﬁ” LA
| : | f . 1
[ o _ o | 4 0 i : | . r\ H T
— - : e o :
oSl Ovl OEl 021 Ot [o[4]] 06 oe oL 0'9 [+13 214 og’ -4
7 ‘yibusianom
|-wo ‘Kouenbasy
069002 008 008 [elo]0]] [s]e}]] 002! 00¢l oovl 00%I 00831 0041 008! 008! 0002 0062 000¢ 000?Y
TS STVRNON] S953 WIYY s S T T T T T - T T T T I T rrr e T L T T T
: ! : T TR PR T b InA|
1 H T LI
o] J-i B S . / . - 1WA
i , .p H M i 1 A
- f R EIRSEaR) | i 3
TXT 9 ) ~ ¥ y « ] J & 2
: i Y _ y H
h i Ll N : RN 3
1 / il \ i s
SRR T Y ol ) A . ¥
M | B AR A T &
i / i A 1
L 3 L 3 J [+ 3 vy pu! vy - i
] BEN
; ; NguE 4 ohr : ot 5w we
oSOV 051 021 Ol o0l o6 oe [+2} 0'9 oS v og &'

ol ‘yibusjenom



305

SILANE POLYMERS OF DIOLS

*gpuanyysqus [Aueyd poyov)I8 OM] SBY UIOYB UOOIIS YoBH

(~wo 'Kouanbas g

‘IA pue A suikjod jo BIjpeds pareijul ¢ ‘81f

069004 008 006 000l OO0If 002 O00gl O00tl 00SI 0091 004 008! 0061 0002 0062 000¢ ooovr
e - - T T w :
A _ﬁ T ~ 1 gwaiod
i i !
/ i ! Tet+8+
1 ol i T | =1
T T
1 j : i 3
i \ 3
i ! , !
o
] " I W g E
1 U n iy I I N4
1] "3 ZEAPN V\v :Ion T iz Y3 T ) L o
1 ; : 1
i BN o =y D I~
71T o I T ol ] ! ]
i T T T T T
yam : ! - Al e ] H
oS Oyl OEl 02l O (+]] 06 o8 X2 0’9 oS o ot $2
7l ‘ybuajasom
\-wo ‘Kousnbesg
069 00L 008 006 0001 O0OIl 0021 00gl O0O0vi 00SI 009 00l 008! 0061 0002 0062 000€ (11014
s F F ] i ) T H T T T i
o T 8 e : e ! _
! _ I = i - : [ A s a0
oy Ik i e
# ’ i
' ! 7 3
' - AR an ; - 2
I i \ | PAd w
/i ! 1 [ / £
1 1] |4 H
LA ) 3
¥ ] A R~ 32
i 7 T i - 2 T r
L
¥ o
W 1o L ] o5 1] = -
o6l Ot Ocl O Qi ool 06 [} -] oL o's os ot [+ s

7 ‘yibuajarom




J. E. CURRY AND J. D. BYRD

306

-gjuenysqns [Aueyd poyswjye oMy S8 UI0)8 WOOIIE YoBH “IIIA PUe ITA stowAjod jo eijoeds persiyul § "3ig

j-wd ‘Asuanbauy

06900L 008 006 000l OO0l 0021 OO0El 00H1 O00SI 009 0041 008l 006! 0002 0062 000¢ 000V
B - |
WA BIWAI0d
/ % ] 4
7 N I ? g
I 1 LA \ T m
|1 I | i i 3
| i il @
T 1 il ! H
i EeNtaiE R e | , :
| Y A , ) " &
27 — i 7 7 z i T ~
/e\ Y i 41 7
i L/ Sl v 1 L] .\
b ) ; m ' mW O o W o3 ]
1 Opl O'€l 02l O ool 06 o8 oL o'e oS 17 ot s'2
7l ‘yibusjarom
(~wo ‘Aduanbauy
0§89 00L 008 006 000! 00l 0021 OOEl 00H1 00§ 009 0041 008! 0061 0002 00ge 000¢ [o]elo14
= Hl) s T T i T
t | WA BIWAYO4
j ki 1 Al
— 1 r ) .,.. vvvvv \ , : | | ,_ <
_ i I T , t H- g
it ey 3
{ [ \T ] B s
A A TE \ 177 s
Ly A SiESRaaa
T =1 9
. R \ I/ \ = &
1o "3 T 2 3 3 C T 1 3 iz
- . o ; o T
ORI OW 0%l 0el 011 001 06 oﬁr 07 [ = 0% i3 ot [

v fyibusienny



SILANE POLYMERS OF DIOLS 307

The N-H vibration band of aminosilanes between 3320 and 3340 cm.™!
is absent in each case, indicating that there is no bis(anilino)-diphenylsilane
present.

Discussion

With the exception of polymer VII, all products are soluble in tetrahy-
drofuran (THF), dimethylformamide (DMF), or dimethylsulfoxide
(DMSO). Protective coatings from THF solutions upon ceramic-coated
metal plates have considerable ultraviolet stability (see Table IV). The
change in per cent reflectance with wavelength for irradiation time “for
48 hr. at a pressure of 2 X 10—% mm. Hg was determined.

TABLE 1V
Ultraviolet Irradiation®

Reflectance of polymer III, 9, Reflectance of control sample, %,

Wavelength,
mu Initial Final Initial Final
400 69.0 42.5 64.0 25.0
425 79.0 53.0 78.5 35.0
450 82.0 60.5 81.5 46.0
475 84.0 68.0 84.5 57.0
500 85.0 72.5 85.5 65.0
525 ) 87.0 ‘ 76.0 87.5 72.0
550 87.0 78.0 87.0 76.5
575 87.0 78.5 87.5 79.0
600 85.0 79.0 87.0 81.0
625 85.0 81.0 85.0 82.0
650 85.0 81.5 85.5 82.5
675 W 85.0 81.5 85.5 82.0
700 85.0 82.0 85.0 82.0

» Irradiation conditions: time: 48 hr., pressure: 2.0 X 10~* mm. Hg, ultraviolet
source: Hanovia Quartz mercury vapor lamp, Type 54A-10.
b A commercial high temperature coating material.

The thermal stabilities of all the polymers are given in Figures 5-7.
These were obtained by thermogravimetric analysis (TGA) in a nitrogen
atmosphere at a heating rate of 4.1°C./min.

Figure 5 presents the TGA data of the four polymers which are true
aromatic types. It may be observed from this data that polymer III has
the best thermal stability, losing 109, of its weight at 600°C. Figure 6
shows the effect of using a propyl group or oxygen between the two phenyl
groups in this polymer. Again, polymer III is the most stable. Figure 7
shows the relative stabilities of aromatic and aliphatic polymers and a
copolymer which contains both types at groups. It may be seen that the
aliphatic polymer lost most of its weight at 500°C., while a 50/50 copolymer
is only slightly less stable than the totally aromatic polymer.
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Fig. 5. Thermogravimetric analysis of polymers I, II, III, and IV.
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Fig. 6. Thermogravimetric analysis of polymers III, V, and VIII.

When polymer III was prepared with starting materials which were re-
crystallized three times, fairly strong fibers could be drawn continuously
from its melt. These fibers showed an initial tenacity of 0.5 g./den. Since
they may be hot or cold drawn, their strength should be greatly increased if
proper spinning methods are used. Brittle fibers could be drawn from the
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Fig. 7. Thermogravimetric analysis of polymers I1I, VI, and VII.

melt of all other polymers. Polymer VIII gave a semiflexible, fairly weak
fiber which showed improved strength after drawing over a hot plate.

A thermally pressed film of 15 mil thickness of polymer IIT had a tensile
strength of 3560 psi with an 119, elongation. When tested as a hot melt

TABLE V
Molecular Weights of Polymer III

- —

OO

L n
Reac-
Experi- tion Physical description Me!tmg Flhfl'
ment time, point, forming
number hr. Mw:2 Color Flexibility °C. quality®
1 3 38,000 Light gray Brittle 135-137 None
2 6 75,000 Light amber Semiflexible 300 Good
3 6 180,000 Light amber Semiflexible 300 Faire

* Determined by light-scattering technique by Southern Research Institute, Birming-
ham, Alabama.

b Thermally pressed film.

¢ Sample of M.W. 180,000 did not melt sufficiently to form uniform film.



310 J. E. CURRY AND J. D. BYRD

adhesive on 1020 mild steel, the average tensile shear strength of the poly-
mer was 3920 psi.

Polymer I formed a good hot melt adhesive and had tensile shear strength
of 2950 psi. When the shear tensile strengths of polymers I and III were
compared, an increase of about 339, was observed due to the replacement
of a benzene ring by diphenyl.

The thermal stability of copolymer VII was remarkably improved when
compared with the aliphatic polymer VI and only slightly deteriorated
when compared with polymer III, which contained only diphenyl units in
the chain. Unfortunately, polymer VII could not be tested as a hot melt
adhesive because of insufficient melting at 400°C. A number of average
molecular weights ranging up to 180,000 have been obtained with polymer
III. Table V shows the range of molecular weights obtained in various
reactions. No attempts were made to define conditions for obtaining
maximum or optimum molecular weights. However, it may be noted in
Table V that reaction time affects molecular weights.

Polymer III produces a flexible coating on aluminum which may be
cured by heating at 270°C. for 16 hr. This film remained stable after
being heated to 400°C. for 4 hr. and showed no decomposition after 96 hr.
at 270°C.

Appreciation is expressed to Mr. J. K. Davis and Miss Barbara Mrazek for their
assistance in the preparation and study of these polymers and to Messrs. Albert C.
Krupnick, John W. Barnes, Thomas H. Arnold, and Forrest T. Wells, and all of the
Analytical Chemistry Section for their assistance in the analysis and characterization
of these materials. Appreciation also is expressed to Dr. Robert E. Burks of Southern
Research Institute for his assistance in this study.
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Résumé
Une nouvelle série de polymeres a été préparée pour essayer d’augmenter le nombre
de substances polymériques & des fins spatiales. Certains polymeéres présentent une

stabilité thermique remarquable et une bonne stabilité aux radiations ultraviolettes sous
vide. Des polymeres de haut poids moléculaire du type général
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ont été préparés par la réaction d’une silyldiamine avec différents diols organiques. Le
bis(anilino)diphénylsilane réagit avec des diols tels que I’hydroquinone, le résorcinol, le
p,p,-bisphénol, le 2,7-naphthalénediol, le 2,2-propane-bis(4-hydroxybenzéne), le 1,6-
hexanediol, et le 4,4,-dihydrodiphényl éther. Parmi ceux-ci le polymeére contenant la
liaison biphényle, le polydiphénylsiloxybiphényle, a des propriétés plus intéressantes. Le
polydiphénylsiloxybiphényle est stable & 600°C pendant une période assez courte. Des
fibres, possédant une bonne ténacité, 0.5 grammes par denier, peuvent é&tre étirées
directement et en continu & partir du polymere fondu. Ce polymeére forme une couche
protectrice dure sur Ualuminium et reste stable aprés avoir été chauffé 4 500°C pendant
60 minutes, et ne montre pas de changement aprés 96 heures 4 250°C (518°F). 1l forme
aussi des films transparents et semiflexibles et a une bonne résistance 3 la traction sous
forme d’adhésif & température ambiante.

Zusammenfassung

Bei einem Versuch zur Entwicklung neuer und verbesserter Polymermaterialien zur
Raumfahrt wurde eine neue Reihe von Polymeren hergestellt. Einige davon zeigten
besondere thermische Stabilitit und gute Stabilitit bei UV-Bestrahlung im Vakuum.
Polymere mit homen Molekulargewicht des allgemeinen Typs
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wurden durch Reaktion eines Silyldiamins mit verschiedenen organischen Diolen her-
gestellt. Bis(anilin)diphenylsilan wurde mit Diolen wie Hydrochinon, Resorcin, p,p,-
Biphenol, 2,7-Naphthalindiol, 2,2-Propan-bis(4-hydroxybenzol), 1,6-Hexandiol und
4,4,-Dihydroxydiphenylither zur Reaktion gebracht. Von diesen hatte das Polymere
mit Biphenylbindung, Polydiphenylsiloxydiphenyl, die besten Eigenschaften. Poly-
diphenylsiloxybiphenyl ist bis zu 600°C fiir kurze Zeitdauer stabil. Fasern mit recht
guter Festigkeit, 0,5 Gram pro Denier, kénnen direkt und kontinuierlich aus der Poly-
merschmelze gezogen werden. Dieses Polymere bildet um Aluminium eine harte Schutz-
hiille, bleibt nach Erhitzen bis zu 500°C durch 60 Minuten stabil und zeigt nach 96
Stunden bei 270°C (518°F) keine Verinderungen. Es bildet auch gut transparente
halbbiegsame Filme und hat als Adhisiv bei Raumtemperatur gut Zugfestigkeit.

Received January 28, 1964



