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OF THE SCHEME AND THE “ALTERNATING
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Aubrey D. Jenkins
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ABSTRACT

For the last 50 years, the prediction of monomer reactivity ratios
has been based on the Alfrey-Price O-e Scheme, despite its theo-
retical weaknesses and its relatively low level of accuracy. The
Patterns of Reactivity Scheme, in its revised form, is much more
accurate and applies to transfer reactions, as well as to copoly-
merization. It is now shown that it can be formulated more gen-
erally than previously and, with respect to the Alternating
Tendency, it is found to provide a good correlation with exper-
imental results.

INTRODUCTION

One of the most important aspects of the study of copolymerization is the
relationship between the composition of the monomer feed (i.e., the relative
monomer concentrations, best expressed as the molar ratio) and that of the result-
ing copolymer. For binary copolymerization with monomers M, and M,, this is
usually written in the form known as the copolymer composition equation,
copolymerization equation or copolymer equation:
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Rp = Rm(rlsz + 1)/('.21 + Rm)

where R, is equal to [M,]/[M,] in the monomer mixture, and R, is equal to
[M,]/[M,] in the polymer formed. Apart from the monomer composition ratio,
this expression contains two quantities, the monomer reactivity ratios ry, and
ry, characteristic of the particular monomer pair. Obviously, it would be
extremely useful to be able to predict the values of r;, and r,; and hence the
composition of any copolymer produced from any pair of monomers at any
concentration ratio. Virtually the only way that has been employed to achieve
this objective is based on the Alfrey-Price O-e formulation [1] of the equation
for a velocity constant for the addition of a (polymer) radical (species 1) to a
monomer (species 2), This is as follows where the subscripts 1 and 2 denote the
two participating species.

ki, = 0:05exp(- e,e,)
or
log k,, = log Q; + log Q, - 0.4343¢,e, (D

where Q, represents the intrinsic reactivity of the polymer radical derived from
monomer 1,

0, represents the intrinsic reactivity of monomer 2,

e, represents the polarity of the polymer radical derived from monomer 1,
and

e, represents the polarity of the monomer 2.

Recently, the Revised Patterns of Reactivity Scheme [2-5] has been
developed, retaining much of the general format of the O-e Scheme but with the
following parameters replacing those selected by Alfrey and Price.

k,s represents the intrinsic reactivity of the polymer radical derived from
monomer 1,

v, represents the intrinsic reactivity of monomer 2,

0, (see below) represents the polarity of the polymer radical derived from
monomer 1, and u, represents the polarity of the monomer 2.

Here, and in other symbols, the subscript “S” denotes styrene, and the
Hammett sigma constant (@,) for a substituent in the para position on a benzene
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ring can be used to represent the influence on the polarity of the radical of the
substituent(s) on the carbon atom bearing the unpaired electron; for the radical
derived from monomer 1, this is symbolized as 0,, and so on. This is how the the-
ory was developed at the beginning of Part 2 [2] of this series of papers. In the
present paper, we also consider a more general formulation of the scheme in
which the standard of intrinsic radical reactivity is not k,q but some other
(unspecified) criterion; it is seen that this leads to a substantial loss of some of
the more useful aspects of the procedure. The successful application of the
scheme to the study of the alternating tendency is also presented, and a further
test of the scheme is examined.

The Basis of the Revised Patterns Scheme
In the Revised Patterns Scheme, the parallel to Equation 1 is Equation 2.

log ky, = log kis + u,0, + v, (2)
The term log k,, is now subtracted from both sides to give Equation 3
log ry, = log 1 - u,0; - v, (3)

Equation 3 is essentially a postulate, based on the same principle as the
0-e scheme, but it is the only feature that is assumed in the Revised Patterns
treatment, and it has previously been shown that the predictions made on this
basis are much closer to the experimental values than are those of the Q-e
Scheme [3].

A test of the validity of Equation 3 is to plot the LHS of the rearranged
form Equation 4, below, against 0, for a series of monomers 1 but with a chosen
monomer 2.

(All the monomer reactivity ratio data employed in our work are taken
from Greenley’s compilations [6, 7]).

log ry, - log rig = - u,0, -v, 4)

This test was performed in Figure 1 of Part 2 [2], with acrylonitrile as
monomer 2 and denoted by subscript “A”, the monomers 1 being the members of
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the Basic Monomer Set [2], that is styrene, methyl methacrylate, methyl acrylate,
methacrylonitrile and acrylonitrile, i.e.,

log 1y, - log rig = - u,0, -v, (5

From the slope of this plot, #, = -2.60 and, from the intercept on the ordi-
nate axis at g; = 0, v, = 0.42.

If Equation 5 is reduced to the particular case where monomer 1 is
styrene (subscript S), we find that

log rs - log reg = - )05 -v,

Now, log rg is necessarily identical to zero and Oy is very close to zero.
[Although the value of g, for the phenyl group is not included in the IUAPC
approved list compiled by Shorter [8, 9], it was determined by Hammett, on the
basis of data provided by Kindler [10], to be +0.009. Berliner and Liu [11] com-
ment that the use of an alternative value for the pK, for benzoic acid would
instead have produced the figure -0.008; in these circumstances, the assumption
that it can be taken to be effectively zero would appear to be reasonable.] Taking
g, = 0 involves a very small approximation, if any, so that log ry, must be virtu-
ally equal to -v,; from Greenley’s listing [6] , rg, = 0.38, hence log rg, = -v, =
-0.42, in complete agreement with the value deduced above.

If the case is now considered where monomer 2 is acrylonitrile while
monomer 1 is some selected monomer, say X, an rearrangement of Equation 4
produces a general expression for Oy, exclusively in terms of polymerization
data.

ox = - (l/uy)[log ry, - log rys + v,] (6)

Since the values of u, and v, are known (see above), this equation can be
condensed to:

oy = 0.38510g[ry1/0.37 Trxs] (7)

It thus appears that, for any monomer, one can calculate 0y provided that
the monomer reactivity ratios for the separate copolymerizations of monomer x
with (i) acrylonitrile and (ii) styrene are known. It is indeed tempting to suggest
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that this provides a method for the evaluation of 0 for groups for which it has not
been determined by other means.

From this point on, there is a choice: either one can continue to use the
experimental 0, parameters, derived from the ionization of substituted benzoic
acids and tabulated by Shorter on behalf of IUPAC [8, 9], or one can rely exclu-
sively on polymerisation data and employ Equation 7. If the latter course is
adopted, the symbol Ttis used rather than O for the result in order to emphasise
the difference in procedure, and the basic Equation 3 is rewritten as 3a, thus:

log ry, = log ris - u, T4 - v, (3a)

In fact, where comparison is possible, g, and T, are found to have virtu-
ally identical values (See Figure 2 of Part 2 [2]).

The u and v parameters for any monomer of interest, X, can be derived
by a graphical procedure exactly parallel to that employed above for acrylonitrile.
The particular monomer is treated as monomer 2 in Equation 4and the same
series of monomers as listed previously (the Basic Monomer Set) is preferably
used as the series of monomers 1, plotting the function [log ry - log rs] versus
either g, or Ty. The slope and the intercept give uy and vy unambiguously, and no
arbitrary assignment of values is required for any of the reactivity parameters.
The relevant plots for the members of Basic Monomer Set were presented in
Figure 3 of Part 2 [2].

The use of O is attractive in that it links this aspect of polymerization
chemistry to physical chemistry in general, but the drawback is that rather few
values of 0 have been evaluated for groups found in vinyl monomers. The alter-
native of using Ttaffords a measure of satisfaction in that all the data employed
come from studies of polymerisation reactions. In practice, the only thing that
matters is that the value used is sound.

An Alternative Formulation of the Basic Equation

A variant on this method of calculation is provided by consideration of
Equation 2 together with the corresponding relation for the (trivial) case that
monomer 2 is identical to monomer 1, thus:

log ky; = log ks + u; 74 + vy =0 (8)

and, hence
log r, = w74 + v, - u, 74 - v, )
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or log r, = 1(uy -uy) + (vy - v,) (10)

Equation 10 provides a way of calculating r,, without explicitly involving
log rs so, Equations 3a and 10 offer alternative routes to the desired solution.
The former only requires a knowledge of four quantities but the latter involves
five; as there is inevitably a degree of uncertainty in each of the experimental
parameters, the former might be expected to give the more accurate results. For
the twenty monomer reactivity ratios that relate to all binary combinations in the
Basic Monomer Set (listed above), the percentage discrepancy, pd, between the
values calculated from Equation 10 and those obtained experimentally is 17.6
[As defined previously [3], pd = 100(F ccutatea = Fexperimenta)/ Featcutateal; ON the basis
of Equation 3a, the corresponding pd is 7.5, as was reported [3]. In line with
expectations, the latter result is more accurate than that obtained from the appli-
cation of Equation 10.

Summary of the U,V Scheme

The foregoing material describes that part of the procedure that is called
the U, V Scheme. To summarize, if it is desired to calculate the monomer reac-
tivity ratios for the copolymerization of monomers 1 and 2, it is only necessary
to look up ry4, Fig, Faa, Fas in Greenley’s lists [6, 7], and then calculate T4 and T,
as explained above. The values of u,, v,, u,, v, are deduced from plots of [log ry,
- log rys] and [log ry, - log rys] vs. either O or Ti, the monomers X being styrene,
methyl methacrylate, methyl acrylate, methacrylonitrile and acrylonitrile.
Substitution, as appropriate, in the equations:

log ry, = log ryg - u, T4 - v, (11)
log ry = log rys - uy TG - v, (12)

gives the required results. (A full example of this procedure, called the U,V
Scheme, is provided in Part 3 for 2-chlorobutadiene and 2-vinyl pyridine [3].)

The A, S Scheme

A condensed version of the procedure, called the A, S Scheme, is avail-
able for circumstances in which only the monomer reactivity ratios for the
copolymerization of monomers 1 and 2 with styrene and acrylonitrile are to be
employed; it is then possible to bypass the calculation of # and v values, and sim-
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ply substitute the appropriate values of monomer reactivity ratios in the right-
hand side of Equation 13 to obtain ry,.

log(ry,) = log[(ri5)(rsz]) - [10g(ras)(rsy)/(ran)1[10g(rsa)(ris)/(ria)] (13)
log[(ras)(rss)]

A General Formulation

As presented above, the scheme contains the assumption that the intrinsic
reactivity of a radical is measured by the value of k,q and its polarity by 0, (or
T); it then follows that log rg, = -v, and Oy = T§ = ug = vg = 0. Although the elec-
tronic influence of the phenyl group in the styryl radical is unlikely to be large, it
may seem to be an over-simplification to assume it to be zero. It is therefore of
interest to explore the consequences of abandoning the use of kg as the criterion
of intrinsic radical reactivity and replacing it by an alternative quantity, say p.
Using T, to represent radical polarity, the basic Equation 2 for a velocity constant
thus becomes

log ki, = py + u, T4 + v, (14)

Combining Equation 14 with the special cases that (i) monomer 2 is iden-
tical to monomer 1 and (ii) monomer 2 is S, i.e.,

log kyy = py + uy TG + v, (15)
and

log kis = p; + ugTg + vg (16)
We have

log ry, = log rig - T(u, - ug) - (v, - vg) (17)
or log 1y, = TG(uy -uy) + (vy - vy)

The last equation has already appeared as Equation 10 above, so the
adoption of the undefined parameter (p,) of radical polarity has had no effect on
this result but Equation 17 shows that it is now necessary to replace u, and v, by
(u, -ug) and (v, - vg), respectively. It is no longer valid to write log rg, = -v, or ug
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= vy = 0; neither can Equation 13 be employed, which is disturbing in view of the
success [3] of this extremely convenient procedure. It is, of course, not possible
to evaluate ug and vg absolutely but values could be assumed, if evidence for them
were available, and the ug and vg values, as reported previously, would have to be
adjusted accordingly. The impossibility of evaluating ug and vg is parallel to the
problem encountered in the Q-e¢ Scheme which obliged its authors to assume
arbitrary (controversial) values for Qg and eq.

An additional cause for concern is that Equation 6 would no longer be
valid because there would be no basis for assuming that pg = 0, and 0, would
become a function of pg. The very satisfactory experimental correlation of @, and
T, demonstrated previously [2], strongly suggests that it is unnecessary to
employ this general formulation in practice, but it has to be recognised that it is,
in principle, more fundamental.

A Further Test of the U,V Scheme

An interesting test of the scheme arises from a consideration of the cal-
culation of the trivial monomer reactivity ratio r,,, which is necessarily identical
to unity (=k,,/ky;). In Part IV, it was shown [4] that the scheme provides a good
estimate of r;, values when tested for over 100 monomers. But a further test can
be devised by writing the equation for log r;, in the following manner, remem-
bering that log rg, is equal to -v, (see above).

log ry, = log ryg - u, T, + log rg; = 0 (18)

or log(risrsy) = log rys + log g = uy T (19)

A plot of the left hand side of Equation 19 vs. its right hand side is pre-
sented in Figure 1 for a total of 90 monomers, and the line of unit slope drawn
thereupon corresponds to perfect agreement; the data are listed in Table 1. While
a measure of experimental error is inevitably apparent, the general trend of
agreement is clear. The monomers for which data were employed are the vinyl
monomers listed in the Table of Patterns of Reactivity Parameters in the 4th edi-
tion of the Polymer Handbook [12] for which the necessary data are available;
1,2 disubstituted monomers have been excluded on account of their different
structural features.

The result that the sum of the logarithms of the two complementary
monomer reactivity ratios for the copolymerization of styrene with any selected
monomer is given by the simple product of the polarity parameters for that
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4 L log(rigrsy)

Figure 1. Test of the U, V Scheme by comparison of experimental (log 5 + log
rg;) wWith u,T.

monomer and its derived radical is scarcely intuitively obvious but further exam-
ination soon furnishes an explanation. If the sum of the logarithms is written as
log(rst's;) = log(ky kss/kigks,), one observes that three of the four velocity con-
stants involve styrene, a monomer which is not influenced by polar factors, either
through the monomer itself or the derived radical because ug = vg = T, = 0. Only
k,, 1s subject to polar influence, and the parameters u, and T, therefore determine
the value of rrg,. Equation 19 is not valid if the more general formulation is
used.

The Alternating Tendency

When monomer reactivity ratios were first systematically evaluated and
interpreted, it was recognized by Mayo and Walling [13] that the product r,r,,
constituted an inverse measure of the preference of the monomers to alternate in
the copolymer, the so-called “Alternating Tendency”; the lower the value of r,r,,,
the greater the tendency to alternate. It is therefore of interest to examine the abil-
ity of the Revised Patterns Scheme to provide a useful estimate of the alternating
tendency.

Before performing any calculation, it would not be expected that a very
high degree of correspondence between calculated and experimental values of
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the product of two monomer reactivity ratios would be achieved because it is well
known that, even the “best” experimental values (which we believe to be those
recalculated and tabulated by Greenley [6, 7]) are often subject to significant
experimental error. If the error in each monomer reactivity ratio is (somewhat
modestly) assessed as 50%, the error in the product could be as high as 225%, if
the errors in both quantities operate in the same direction (1.5 x 1.5 = 2.25).
Nevertheless, the comparison is worth making.

The value predicted for r,r,, by the revised Patterns Scheme can be
arrived at as follows. Using the form of Equation (3a) for both log r,, and log r,;,
the product can be written as follows:

log(ryz.ry;) = log ry, + log 1y = log ri - u, T4 - v, + 1og rys - u T, - v, (20)

It was seen above, in the discussion of the U,V Scheme, that log rg; = - v,
and log rg, = - v,, hence,

log(ryp.ry;) = log rys - u, T + log rg, + log rys - u TG, +log rg,

but, from Equation 19, log r,s + log ry; = 4,4 and log r,g + log rg, = u,T, there-
fore

log(rpryy) = - T, - T, + w T4 + u, T,
or

log(ryz.ry) = (4 - u,)(TY - ) (21)

Thus, the Alternating Tendency is seen to be a function only of the polar-
ity parameters for the radicals and monomers, an extremely reasonable conclu-
sion. Data for all the vinyl monomers in Greenley’s list [6] in the 4th edition of
the Polymer Handbook that have monomer reactivity ratios recorded for reaction
with all five members of the Basic Monomer Set [2] are presented in Table 2 and
are used to test Equation 21 in Figure 2. Although the expected scatter is appar-
ent, the general trend of the points is good confirmation of the essential validity
of Equation 19.



JENKINS

1562

€s’o
30

a9l
GG’
SL0
Sy
L¥0
820
840
8Ll
€80
XA
€20

A—Nh.ufva_ 1 %y Ly ny A«H..Shv ANR .:Q

(481
gve
6l
0
80
L€
Gl
¥o
90
L1
20
WL
890
20

AN
820
00
8200
€890
e
<000
¥r00-
BLLD
8v00
¥200
6000
1600
<601

Z6¥0
XAy
¢r00
AN
€9¥0
€920
¥000
8600
9Ero
20e0
GEO0-
¥200-
6500
£6€0

1y

BEC
8Ll

860

leo
LAY
¥60

cro

Sy0-
891
1o
830
€0
GG
Sl'¢

ny

0

6690
levo
8EE0

6690
ZEvo
8EE0

6690
L% A
ey
8EE0
0

(512

BS'C-
0
BEC
<l
0

in

N¥
YK
WK

NV
NI
W

N¥
NvW
VW
WKW

7 JIWOUOA

Z6¥0
€9¥0
€9¥0
£9r0
£3¢0
SEF0
SEr0
SEF0
9EY0
Z6E0
Z6€0
Z6ED
Z6E0
L6E0

572

BEC
WL
Wi
1L
L
s
891
89l
89l
GLe
S2¢
Gl
S2¢
S2¢

In

|fy190i0ya-Z “aelfioy

|o[fyyauw- “apiwejdioy

|fyraw ‘uisjoloy

uizjoIoy

] JOWIOUOA

"BUIPLA JAUID-Z ‘ZdA pUe :8pLojyD auspliAUIA ‘ZDA ‘8|uNuojAioy ‘NY -jLmuojA1oeyisiN ‘NYIA -erejkioy
AyeN ‘YIN ‘Brellioeyia 1AUIBIN ‘NN ‘BUBIAIS ‘S :pasn aly suoneinalqqy Buimojio4 ayl ‘uwnjod g
Jawouoly ayr uf (AL - w)(én - 'n) yum (*ret)Bo) reuswiiadx3 Jo uonealio) Tz uoenb3 Jo 1sal ‘g 31gvL

1102 Alenuer yz S2:2T

v pspeo jumog



1563

REVISED PATTERNS OF REACTIVITY SCHEME. 6

(panunuoo)

300
800
800
8€00
<L
S0
¥eo
S0
(31]
491
G810
el
80
'l

Gle
G20
60

Sie

61
¥olL
€e9
169

clt

0sL0-
1200
910
a4y
60L0
201
6¥¥ 0
LHCL
148°¢C
6ELD
8800
2050
018t
8500
¥000
6600
800°L-
0000
200

210
80€0-
S TAA Y
ELLD
gLLo
69%0
¥6E0
%0
G180
2920
820
I15€0
6690
8¢0
LI00
€600
Fa 41}
€200
¥SL0

8Lt
€20

860
sLe
¥60-
6L
FLL
gee
Eq’e
es0

6L
65'¢
co

eo
6L}
6EC

1o

#1000
1eyo
8EE0

6690
141
kv o
8EED

cEro
(k4 41
8eeo

6690
ZEv0
8EED

leyo
8EED

860
BEC

1102 Alenuer yz S2:2T

<dA
VW
W

NV
CIA
YN
W

NV
YK
WK

NV

NVW

WK

YW
W

v pspeo jumog

ELLo
ELLo
€L
ELLD
S18°0
G180
G180
S18°0
G180
6690
6630
6690
6690
Levo
Levo
ey
Fa 4]
¥6¥0
c6r0

sLe
sie
1A
aLe
Aoy
£5°€
€5t
€5
£9°€
eS¢
65'C
65¢
65°¢C
BEC
6E'C
6EC
6E¢
BEC
W

0lI0jya-Z ‘aualpeing

apuoya |fojfioy

ajpo|dioy

|fyiaw ‘ajejdioy



JENKINS

1564

¥.0
0
¥s0
850
GED
60
90
€00
clo
S¢0
8s¥'0
¥eeo
2820
¥050
€210
SE
619
e
Gee

890
8l'L
cro
6.0
0¢
99l
€50
Sv0
6.0
¥90
va'L
1ot
BLE
8Ll
G810
G8E00
€€00
€500
800

¥20°0-
5000

oSk o
1800
2100

9200

60¥ 0
0941
820°'L-
99£0-
£200

8500
0000

6600
800°L-
est't-
6890
ELLD
6E0C

Lo
€00
SIED
8310
2800
¥20°0-
¥92'0
L
¥e¥0-
Ly 0
€200
8L¢0

€600
Levo
1590

€80

620
800

¥90
XAy
erl-
¢s0
Ay
Seo
Ss't-
8cc
80°¢
680
1£0-
4]
0
6L
BEC
84’1
85l
6E0
180

1102 Alenuer yz S2:2T

CEYD 207C
8eE0 'L
] 0
ey 0¢
9eED ¥E'L
8€E0 21
0 0
6690 69T
le¥'0 BEC
8eeo ¢’
0 0
6630 6SC
lgv'0 BEC
BeED Z'1
0 0
6690 BS¢
IZ¥'0 6ET
8eEd 2L
0 g
(penunuo))

NV
W

NV
CIA
4141
S
N¥
YW
W
S
NV
YW
WK
S
N¥
VA
WK
S

¢ A1avl

v pspeo jumog

91£0
GIED
GIED
¥9¢0
¥3¢°0
¥9¢'0
¥3¢0
€00
€00
€00
€010
LZro
Leyo
(kA 1]
leyo
8¥0°0
8v00
8¥00
8¥00

erl
erl
(XA
85’1
gs'l-
S5
SG°1-
1£0
LE0
£
Leo
6EC
6EC
6E¢
6EC
180
180
180
180

fingost ‘aje|fioeyia |y

|fing-u ‘ajejdioeyiay

auaidos|

olojyoeNn3] ‘aualexaH

ajejeyiyd fje1q



1565

REVISED PATTERNS OF REACTIVITY SCHEME. 6

(panunuoo)

810
cro
0

¥co
S0
€S0
8so
€10
¥c0
690
290
Ero
S0

620
8€0
¥Lo
S0

¥0

S0

¥s0
S80
€8l

280
890
¢so
66°L
660
¥90
91

S0

€ED
el
520
Sle
Sv0

1850
oo
8000

EWo
9800
€000

¥e¥ 0
160
Sy o
Svo'0-
174N 13
6ELD
¥000

2800
¥68°0-
<050
2800
6600
0¥ 0

8cr 0
SrED
2000
e
¥600-
Lo
€0
¢80
¥6C0-
Lo
210
9¢0
LIO0
¥600
4% A1)
19E0-
¥600-
€800
8EED

el
clo
80'L-
LEL
160
820
8l
191
Wl
Al

¢s0
c€0
280
0¢
6EL
280
6LL
AN

1102 Alenuer yz S2:2T

v o
8EED

6690
1ev0
8EED

6690
(Fa 1]
8EE0

6690
ey
8ee0

6690
ZEv0
Levo
0

W

Vi
W

NV
YW
WK

NV
VA
WK

NV
VA
W

NV

NYW
VI

papeo [uog

2000
2000
2000
2¢€0
2260
22€0
LCE0
FxANI]
FxANI]
210
210
cEro
cEvo
cEro
cEro
8ceD
8EED
8EED
8EE0

[ulA-G-{giow-Z “suipuiy

IfrowIp- 'y “oNp

|fuadoidosi-z°z aujozex

ajuojfioeyia

[fyiaw “ajejdioeyiapy



JENKINS

1566

9G¢e
8t
¥00
€eo
8L0
Sr0
Lo
610
G850
¢s’0
¥00
810
6E0
¥.0
10
G20
SE0
€50
910

500
200
80
8e0
G20
S0
G/E0
%61
880
690
£r0
el
890
60'L
1240

¢80
'L
IE0

S10°0-
010
018l
¥68°0-
800°1-
0¥ 0
SE0'L
€S0
¥30°0-
8500
06 I-
6080
A TA Iy
€000
all
90
¥80°0-
€100
990°1-

€00
GLED
6690
cEv o
Fadiy
8EET
6€90-
19€0-
8¢0
300
€690
SL¥0-
ZEET
3000
ELLD
GEV O
csen
rL00-
9040

890
¥ao-
6s’¢
0¢
6E¢C
'l

a9l
'l
€0
610
14
S6't
8.0
Lad'S
€91
er'l
¥Zo
960
1571

1102 Alenuer yz S2:2T

8EED Z'I
0 0
6630 6S¢C
cEyo 07
lev'0 6EC
BEED Z'I-
6690 65¢
L¥'0 BET
80 2L
0 0
6630 6G57¢
le¥'0 BET
8eeo0 ¢’
0 0
6690 65¢
1¢k0 BET
8EED 'L
0 0
6630 6S'C
(panunuo))

WW

NV
NYW
VW
W
N¥
YW
WK
S
NV
VW
W
S
N¥
VA
Wi
S
NV
¢ A1avl

v pspeo jumog

GIED
GLED

300
800
800
300
3000
3000
9000
3000
¥10°0-
vL00-
¥100-
¥L00-
2000

¥S0-
¥so-

60
60
60
60
¥y 0
#r0-
¥yo-
¥v0-
360
360
360
360
80'L-

ajeja0e [Aulp

auaifis

[fuia-p “auipudd

fp-G-{uIA-Z “auipudd

|fulA-Z “auIpdd



1567

REVISED PATTERNS OF REACTIVITY SCHEME. 6

¥e

a0
62¢
64’1
62€
A
668
L8l
8L¥
4!

9r'9

€e0
80
£¢0
8010
Sv00
6E00
200
6s00
S00
100
€00

LIOO

2200

€200
£€9°0-
¥S60-
EY O
6500
8LLO
6820
6210
6L0

2100
8200
LLLO
6¥¥0
LSO
€620
2o
8¢L0
£8e0
FANY )
P0L0

990
860
Fa1y
W
91
FA NS
820
60
g0¢
€51
S8l

1102 Alenuer yz S2:2T

ZEro
levo
8EED
0

6690
KZro
8Ee0

6690
cEro
ey

0¢
6ET

W

NYW
v
WK

NV
YW
WA

NV

NV
VA

papeo jumog

6¥¥0
6t¥0
6¥¥ 0
6¥¥0
8zLo
AN
8210
:TA N
910
GIED
SIED

(N
¥l
Wl
Wl
260
260
60
60
¥so-
¥s'o-
¥S0-

apuojya auapiduip

apHOIYO [AUIA



12: 25 24 January 2011

Downl oaded At:

1568 JENKINS

(uy - u)(my - 7p)

T T T ¥ T :

-2.5

T log(riaray)

Figure 2. Test of the Patterns Formulation of the Alternating Tendency.

CONCLUSION

In the U, V Scheme, as previously presented [2], intrinsic radical reactiv-
ity is quantified by reference to the rate of reaction of the radical with styrene
monomer. This is a special case of a more general approach which is described
here. Although, in principle, the general procedure involves fewer assumptions,
in practice much of the utility is lost. Thus, the general formulation excludes the
use of the extremely convenient A,S Scheme, it does not correspond to the
(experimentally substantiated) correlation of T, and 0;, and it fails to lead to a
simple equation describing the Alternating Tendency. It is clearly seen that it is
not only convenient but also entirely satisfactory in practice to employ k;g as the
criterion of intrinsic radical reactivity.
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