
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Macromolecular Science, Part A
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597274

Studies on Linear Polymers from p-Substituted Phenol. II
Y. F. Khobragadea; M. C. Guptaa

a Chemistry Department, Nagpur University, Nagpur, India

To cite this Article Khobragade, Y. F. and Gupta, M. C.(1995) 'Studies on Linear Polymers from p-Substituted Phenol. II',
Journal of Macromolecular Science, Part A, 32: 1, 65 — 73
To link to this Article: DOI: 10.1080/10601329508020315
URL: http://dx.doi.org/10.1080/10601329508020315

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597274
http://dx.doi.org/10.1080/10601329508020315
http://www.informaworld.com/terms-and-conditions-of-access.pdf


MACROMOLECULAR REPORTS, A32(SUPPLS. 1&2), 65-73 (1995) 

STUDIES ON LINEAR POLYMERS FROM 
p-SUBSTITUTED PHENOL. II 

Y.F.  Khobragade & M.C. Gupta* 
Chemistry Department, Nagpur Univers i ty  

Nagpur-440 010, Ind ia  

INTRODUCTION 

In  our  previous communication! t h e  c h a r a c t e r i s a t i o n ,  phys ica l  
c h a r a c t e r i s t i c ,  and t h e  c r y s t a l  s t r u c t u r e  of t h e  l i n e a r  polymers 
with methylene br idge  der ived from p - s u b s t  uted phenol were 
r e p o r t e d .  In t h i s  communication, w e  r e p o r t  f5C NMR, UV-visible 

s p e c t r a ,  t r a n s p o r t  p r o p e r t i e s  of t h e s e  l i n e a r  polymers with 
methylene br idge .  

METHOD 

13C- s o l u t i o n  nmr s p e c t r a l  determinat ion were run a t  100 MHz 
Bruker WM-400 spectrometer  a t  RSIC, Lucknow. The polymer was 
d i s s  ved i n  DMSO - d6 which provided an i n t e r n a l  lock s i g n a l  
f o r  ‘4 - nmr. 

U.V. - v i s i b l e  s p e c t r a  

U . V .  - v i s i b l e  spectra of polymer were recorded i n  D.M.F. 
s o l u t i o n  us ing  UV-240 shimadzu Automatic record ing  double  beam 
spectrophotometer  a t  room ternperature i n  t h e  range 190-700 nm. 

Dielectric C electrical conduct iv i ty  aeasureinents 

Polymer sample pel le ts  were prepared by p r e s s i n g  t h e  powder i n  
a s t e e l  d i e  by a h y d r o l i c  p r e s s  under 5 m e t r i c  tonlcm’ p r e s s u r e .  

*To whom a l l  correspondence t o  b e  addressed I 
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These p e l l e t s  were used f o r  d i  e lec t r ic  & e lec t r ica l  
c o n d u c t i v i t y  measurements u.sing a s y s t r o n i c s  Direct Reading LCR 
Bridge Model 926 as a f u n c t i o n  of t e m p e r a t u r e  a t  a h e a t i n g  r a t e  
1 O C  min-l. Measured c a p a c i t a n c e  and r e s i s t a n c e  a t  1 KHz was 
converted as d i e l e c t r i c  c o n s t a n t ,  d i e l e c t r i c  l o s s  and conductance 
us ing  ce l l  dimensions.  

PTIR S p e c t r a  

FTIR spectra of  po ly  ( b i s p h e n o l  A-methylene-4' -aminobenzoic 
a c i d )  was recorded  on P e r k i n  E l m e r  1800 (FTIR) s p e c t r o m e t e r  a t  
RSIC, Lucknow in t h e  range  500-4000 cm-l. 

RESULTS h DISCUSSION 

Maln peaks  I n  t h e  l 3  C-NMR spectrum a l o n g  w i t h  ass ignment  a r e  
l i s t e d  i n  T a b l e  1.  I t  c a n  be s e e n  t h a t  a l l  ~ ~ C - N M R  s p e c t r a  
show Ar-C-OH, AK-C-CH -, -CH2- and c a r b o n y l  carbon.  

The carbonyl  carbon peak area is  small compared t o  t h e  phenol ic  
carbon.  Poly (4-hydroxy acetophenone-methylene -4' aminobenzoic a c i d  
and n i t r o  benzoic a c i d )  shows a n  a d d i t i o n a l  peak a t 1 4 2  and 135  ppm 
which may be due  t o  Ar-NH2 group i n  t h e  polymer. In case of polymer 
der ived  from bisphenol-A, H3C-C-CH3 peak appears  a t  30 p m a  the 
FTIR, s p e c t r a  of  t h i s  polymer shows C=O peak a t  1702 cmdP, '-CH2- 
bending 1456; Ar-C=O a t  1233,  1184 cm-1. and 
FTIR on t h e  polymer of Bisphenol-A, p e r t a i n  t o  t h e  s t r u c t u r e  of 
polymers as g i v e n  below : 

2 

The d a t a  on 1 3 C - N t B  

WHEEL R\ Z - 

Cb\, 

W S p e c t r a  

The UV-visible s p e c t r a  of polymer is given i n  F i g .  1 and 2 and bands 
are summarised i n  Table 1. All polymers show a n  i n t e n s e  band between 
270-283 nm due t o n  -?I* t r a n s i t i o n .  The s h i f t  can  be c o r r e l a t e d  t o  
t h e  s u b s t i t u t e  groups I n  t h e  monomer u n i t .  Polymcrs dcr ivcd from 
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-8  
A) Poly(4-hydroxy 9 . 0 5 ~ 1 0  

acetophonono- 
me thylene-4'-  
chlorobenzoic 
a c l d )  

B) Poly(4-Hydroxy 
acetophenone- 
methyleno-4'- 
n l  t robenzolc 
oc ld)  

2 . 4 2 x 1 ~ - 9  0 . 0 3  

- 0  
C) Poly (4-Hydroxy 2 . 5 5 ~ 1 0  

chlorcbonzona- 
moLhylono-4'- 
chlorobonnzolc 
ac ld)  

- 7  
0) Poly (4-Hydroxy 1.82x10 

acetophenone- 
methylene-4'- 
omlnobonzoic 
a c i d )  

- 7  
El Poly (8 isphenol  2 . 6 2 ~ 1 0  

A-mothylcno-4'- 
amlnobenzolc 
a c i d )  

- 9  
F) Poly (4-Hydroxy 3 . 8 0 ~ 1 0  

c h  lo robenzene- 
me thylene-4'-  
n i  trobonzoic 
ac ld)  

0.037 2 70 

275 

0.077 278 

0.20 283 

0.12  270 

0.039 280 

4.60 -CH- 40 
-CH- 32 
A r - 8 1  160-165 
-c=o 200 

4.20 -CH- 40 
A P ~  130-135 

2 
APOll  150 
-c=o 200 

11. 46 - C f t  40 
A r & H  135-140 
Ar-COOH 165-170 
A P C 1  125-130 

4.39 -cH; 40 
-CH 25-30 
A P a H  150-155 
4 .0  200 

4 . 4  -cH- 4 0 

Ar-h 140 
ArCO8H 170 
-C(CtI 1- 30 

3 2  
4 . 4 3  -cH- 40 

A r O H  150 
A r N O  135-140 

2 
C 44 - 130 

2 

6 5  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



68 KHOBRAGADEANDGUPTA 

24 

1.c 

a 

Fig- I 
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LINEAR POLYMERS FROM p-SUBSTITUTED PHENOL. II 69 

nit robenzoic  acid show absorp t ion  maxima a t  l a r g e r  wave l e n g t h  as 
compared t o  t h a t  o f  chlorobenzoic a c i d .  

D i e l e c t r i c  proper t ies  

The d i e l e c t r i c  cons tan t ,  d i e l e c t r i c  loss were computed from t h e  
capacitance measurement, t h e  dimension of t h e  sample and the D-loss 
f a c t o r .  The d i e l e c t r i c  ons tan t  ( € ' I  and d i e l e c t r i c  l o s s  (E") are 
p lo t ted  a s  a func t ion  of temperature as i n  Fig. 3 and 4 .  From Fig. 
3, i t  i s  observed t h a t  f o r  amino a c i d  s u b s t i t u t e d  d e r i v a t i v e  E ' is 
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A 

\ 
1 

323 373 423 473 523 573 - T(K) 

Fig-3 

initially constant but decreases at higher temperature. While for 
others, it increases at higher temperature. Fig. 4 shows that the 
dipole segmental loss maxima shifts to higher temperature in the 
order chloro, nitro, amino groups in the p-substituted benzoic acid. 
Whereas it shifts to lower temperature, when more polar group is 
substituted at p-position in the phenol. This may be due to the 
dipole segmental motion of the substituents in the opposite 
direction. 

Conductivity 

A l l  polymers exhibit low conductivity and the temperature 
dependence of the electrical conductivity is hown in Fig. 5. The 
activation energy of conductivity and Go (TI value obtained 
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323 423 413 523 573 

Fig-4 

from Fig.  5 ( a )  a r e  recorded i n  Table 1. I t  can be noted from 
t a b l e 1 , t h a t  when the  s u b s t i t u t e n t  groups are chloro o r  n i t r o  

(e lec t ron  withdrawing groups) ,  the  conduct ivi ty  & the  a c t i v a t i o n  
energy of conduction l e s s  by a f a c t o r  of about 10 a s  compared t o  
e lec t ron  donating groups such as amino group present  i n  t h e  chain 
To understand t h e  mechanism of conduction i n  these  polymers through 
g r a i n  b a r r i e r  conduction; hopping conduction and tunneling 
conduction were considered, accordingly2-5. 
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--r 

-8.7 r 

‘-9.5b -9.7 5.0 6.2 100 &Ya> 5.4 5.6 5.7 

Fi 

Fl,;i.S(a),Ib),(C),Ccl) z -  THE. TEMPEP4TUUE DEPENDENCE OF CONDUCTLVITY CG) 

FOR (A), Ch), CC), cD),(E), (FJ POLYMErZS- 
ACCORDING T O  (a> THE R A H D  THEORY. 

(b) G e A I N  RAIRIER CONJDUCTIOUJ. 
[CI HOPPING CONDUCTION. 

CdJ TUUNELING C O N D U C T \ O N .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



LINEAR POLYMERS FROM p-SUBSTITUTED PHENOL. Il 73 

.. .. .. ( 3 )  100 

T 
and log CJ Vs 

were ploted,  Linear p l o t s  a r e  obtained a s  shown i n  Fig.5(d)  f o r  
tunnel ing mechanism. Thus the  conduction i n  these polymers may 
be predominant by a tunnel ing of e lec t ron  mechanism. The presence 
O E  e l e c t r o n  withdrawing group i n  the chain decreases  the  
p r o b a b i l i t y  of tunneling of e l e c t r o n .  
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