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SHORT COMMUNICATIONS

Reactivity ratios of cthyl acrylate, n-butyi-
methacrylate copolymers by 7€ NMR.

1t has ecarlier bheen reported'  that
the proton NMR wis extremely useful in
estimation of copoalvmer  composition  of
ethylacrylate, n-butylmethacrylate copoly-
mers thereby facilitating the determination
of reactivity ratios.  Besides this, the applt
cation of carbon-13NMR in the quunlil:uvivc
analysis of the above copolvmer system
wis also deseribed in our cearlier article.?
In this present communicaiion, determing.
tion of reactivity ratios 1ol these  copoly-
mers  using  Finemann-Ross  and  Kelen-
Tudos methods are described.

Both the monomers, ethylacrylate and
n-butvimethacrvlate. were purified by wash-
ing with caustic soda and then distilling
wieler vacuum, - For different maosomer feed
ratios, copolvmetizations were carried out
in ethylmethylketone using benzoylperonide
as initiator at 60°C.  The conversion to
polymers were sestricted to less than 10
per cent to avoid hetrozencity in composi-
tion. The compositions were estimated by
running "*C NMR spectrum  for all the
copolymers as described in our earlier
paper.?

Reactivity ratios can be evaluated using
Finemann-Ross mecthod® and  alsd by a
graphically evaluable linear equation propos-
ed by Kelen-Tudos.* The first method is
eflfective in general for most of the systems.
However, it gives over estimation of
reactivity ratios for- the system in which

—.one of the components of the copoalymer
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is relatively small. The latter method is
cffective for all  the type of systems in
peneral,

Finemann and Ross linearesed the Lewis-
Mayo equation® as follows :

G - nF -1, (1)
and G/F = - ;E + 1, ()

’.‘.(‘_:_')_ and [_ = X
.\I - )’

where (1 =

x and v represent the ratios of mole
fractions of the monomer units in the
monomer feed and in the copolymer res-
pectively,  From the data obtained by e
NMR analysis of copolymers, G und I
values are calculated and recorded in
Table 1. A plot is drawn between Goand
I for eq. 1 (Fig. 1. From the intercept
of the plot, r, valueis obtained and from

the slope. r, value is caleulated.  ‘The
values thus obtained are 1, = 045 and
r, 2.02.

TABLE |

Finemanu-ross method (for "¢ NMR data)

Sl. . F G
No, X ’ (x/y) (x i p—=1:]y)
| 03551 0.1655  0.7625 -1.1909
2. 0.9455 04609  1.9397 ~1.10%9
5. 14207 07007 2.8205 -0:6068
4 21299 0.9048 50138 L0.4505

83




10}~
10}’
Lok
N .f"”‘
G J____x J 1 f ,/1,,,“,“ 1
d H 3 A" 0 ¢ !
e g
tol-
ot
4’/-/
S
2.0 '»;//('
10}
.'.",‘_

E = wand & = 1 gives r, «  and r,
(hoth as dntercepts),  Thus  the method
provides the  determination  of rooand o,

and the ahaove equation s invariang (o the
tnversion of data, ' *

TABLE 2

Kelen<Tudos method (for 15, NMR datay ‘e "

vlv-—1)H !

FIGT1  Fmemann Rots Plot  ( for 13 NMR‘«;i‘o)

The graphically evaluable liiear equation
proposed by bélen-Tudos, is given by
YOG

<A

R R R NS | LN Al

. -
Where G oand Y is same as
ahove, i an arbitrary constant (o 2 0)

which is given by
<o ';Jl‘.m Iy
Where oy and Pyssstand for the Towest

and Diighest value caleulated from the series
ol measurements in the copolymerization.

By nntroducing
ke .
- wyrooand &= t_
<l

The equation (1) can be wrilten as

o r IR Emr L (4)

The variation of £ can take any positive
vadue only in the interval (0,1, A plot
of 1 Vs & from the experimental data gives
@ straight line, the extrapolation of which
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FIG. &, Keten - Tudos Plot ( tar '2¢ NMA dota)
The treatment of "NMR data by Kelen~
Tados (K-TYmethod is represented in Table 2.
FFig. 2 represents K-T plot between 3 and .
Eoand r, and 1! < were obtained from:
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= 2.03.
TABLE 3

l((‘,ulinly ratios of EA and aBAA

1 tnentatin

Relew- T
Aonomer Ross ‘ ,

method method
EA (r|) .43 .43
nBMA(r,) 2.02 2.03

The roand ry values obtained by  both
the mcthods are recorded in Table 3.t
can be scen that the values of r, and re
are almost the same in the two methods, The
product of r, and r, thus evaluated remuains
less  than T indicating  that  the  system
follows random distribution ol- the-mono-
meric units.  But the r, value, which is
more than |, indicates that thie scequence
of n-BMA units appear as long  blocks.
The determination  of r, and 1, of the
system thus clearly indicates that copoly-
merization is absolutely favoured ruling out
the homopolymer formation. This isin accor-
dance with our carlicr studies® of determinu-
tionof cross termination rate constant of the
copolymer systenn which is greater than | atall
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the intercept at £ - | and &« 0. The r,
and r, values  obtained are r, - 043 and

the feed compositions studied. This conﬁrms
that the copolymerisation is most flvourcd
thus ruling out the homopolymcrl/attou

Acknowledgement

One of the authors (S. ) thanks ' the
Council of Scientific and Industrial Research,

New Delhi for  the award of Research
Fellowship. -

S. PrranesiaNg
C. Rasurinpy
S. Rasanugra
K. T. Josten
M. SANTAPDPA

CLRI, Madras
Octoher 22, 1981

REFERENCES

I. Pichumani, S., Rami Reddy, C. & Rajadurai,
S. Jo Polym. sci. Polym. Chem. ‘Edu, ¢in pross)

2. lvin, K.J., Pitchumani, S, Rami Reddy, C, & -
Rajadurai, S,L'm I’o/)ln Jo17, 341 (198)).

3. Finemann, M, & Ross, S. D...J Polym. Sei.
258 (1950).

4. Kelen, T.& Tudos, I-,,
A9, 1(1975).

5. Mayo, I'o R, & Lewis, I, J Am. Chen. Sae.
66. 1594 (1944).

6. Pitchumani S., Rami Reddy, C., Rajadurai S
Joseph, K.T. & .Suntappa, M., communicated o
Eur. Palym. J. : ‘o

J. Mucromole. Sci. Chem.,

e




