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APPENDIX I

In the copolymerization of two monomers to high polymer
essentially all of the monomer is consumed in the propagation steps

involving four different propagation rate constants [k11, Kypy Ky,

K., in Equation (1)-(4)].

21
L
M, (1)
L 3
M, (2)
M,* (3)
L
M, (4)
Monomer nd (4), while monomer
M, depleted by reufc A2 1IN Mtes of depletion of the
two monomers uhich reds = ‘ ir vates of entry into the

iy 11 (Mo "M, ] 4(5)

e TR R SRR (6)
‘lﬂ.‘-—'

Dividing Hlﬂ 8)’}”5&%?%" ﬂﬁ monomer enters

copolymer, ich is hauinalﬁ; the cnpnlymer cnmponitian.

M RIRTUURINLARH |,

d[M,] koM "1IM,] + K, [M,*10M,]
By assuming that the reactivity depends only on the terminal unit
and making the steady-state assumption for these free-radical

species.

I-:E,‘EHE*][H.l] = 1:12[141'][142] (8)
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The reactivity ratios are defined as r, = 1511 » Py = _EEE

equation (7) can be rearranged and combined with equation (8) to
yield

dM,] ] [H1] (r1[H1] + EHEJJ -
(M,] ([M.] + r,[M,0)

equation where d[H ] is the

d[H2]

equation (9) is known ag

- Eﬁd ]
molar ratic in copol t-*1 1g~__“y r charge ratin.
The copol transformed into mole
fractions which™= /] N, -y» fpand Fo, F, are

mole fractions feed and copolymer,

respectively.
(10)
(11)
Combining eq.(10) and ‘3
(12)

ﬂﬂﬂﬂﬂ\ﬂ-‘ﬂﬁﬂﬂﬂﬂi )
olf 'mﬂmmum:a DENAL o

of monomer feeding and is often more convenlent to use.
Most procedures for evaluating r, and r, involve the
experimental determination of the copolymer composition for several

different comonomer feed compositions. The experimental data can be

analysed in several ways. One very useful method involves equation




116
(13) rearranged in the form

FFst) = o, (14)
F

Equation (14) is known as the Fineman-Ross equation. The left side
of this equation is plotted against the coefficient of ry to yield a

straight line with slope = r, and intercept = - rye

The differential (9) can be applied directly in

experiments where the ltrations of the unreacted
monomers remain . ——— . Most monomer systems,
unless the conve™e. che integrated form is

necessary for accur:

AU ININTNEINS
QRININTUNRINGINY




17

APPENDIX II
Equation (9) in Appendix I has been integrated to yield

lag[HEJ = r, 105[H1][H2]D -{(1=-r lngt{r1—1}{[H1]I[H2]]—r2+1}

1F2)

[HE]D 1-r, (r -1 H[Hilﬂf[ﬂz:ln :l-r2+1
----{15]’

where [H1]ﬂ and s tial concentrations of

monomer M, and M. Meeolication of eq.(15) is

very difficult, ' rsemed  into

1.}:[112]}

VTR SRCT
o 1/0M,0)

(1-P[M,1, /04,7 )

where ) (17)

\Z )
Equation (16) §} Kknc™ S7o-Lyffjs equation for high
conversion. The grgactivity rafjgs,r, and r,, are evaluated

oo Bl UHAR kT a —

cuncentrat of monomers af the start of f reaction ‘@}1] [H] ) and

sg:mmmwm'a TTfo T
determined experimentally and substituted in eq.(16). Since the
equation deals only with ratios of concentrations, the
concentrations may be expressed in moles per chosen weight or
volume. Arbitrary (positive or negative) values of the parameter,P,

chosen (at first by trial and error) to give points in a significant
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region, are substituted in eq.(16), yielding corresponding values of

r,i Ty is then calculated from equation (17) for each value of P.

These values of P are now of no further use. In this study, values

of r1 and rE 1 as ordinate and r2 as abscissa. The

plot corresponding to a single experiment is a practically straight

are plotted with r

line. Other experiment ov a wide range of monomer feed

accurate solution for r1 and

grity of the triangular

compositions 1s necessa

r represented by

2!
intersection of the o

For P equal to -9.3,:=' ’ ectively, r, = 0.3704, 0.3865

2

and 0.3349. Inse = N e e values of P and r, in

= p e linear equation

- 061 with correlation

¥

eq.(17) givesf=

\‘.

of these pointJ}ir
|

coefficient = O. Qggr

fl AN Ei“lﬁ’ﬂﬂ’l fF: o eweion

(16) and(174L

ol ﬂ}iﬂﬁﬂ@}l mm&mu

MONOMER CONC AT A GIVEN MOMENT

1 i

"

20 INPUT “H1D=“:HTU
22 INPUT "M, =";M_
24 INPUT “H20=“=Héﬂ

30 INPUT "HE =";H2




60 INPUT "NO. OF LOOP Z = ";Z
70 FORI =1T0 2

80 INPUT "P=";P

S0 A= Lﬂﬂfﬂznfﬂal

100 B

(1/B)*(LOG((1-(P*X,))/(1-(B*X,))))
110
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Fig. 2 IR spectrum of 2,4,5-TCPA (KEr)
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Fig. 6 'H-NMR spectrum of 2,4,5-TCPA
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Fig. 8 'H-NMR  spectrum of 4-Cl-
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