


















































According to the theory of reaction rates tl
influence of temperature on a iarge number of
chemical reactions is described by an ex] ential
function, such that the plot of log k, the reaction
constant, against 1/7T (where T is the amsolute
temperature) is a straight line46, and further,
that plotting of k against 1/T on a linear scale
would indicate that a certain minimum value of k
would be approached assymptotically as the reaction
temperature decreases. t is therefore reasonable
to assume that the amount of aging that would take
place in paper at o (273 degrees on the absolute
scale) would be negligibly small. In other words,
when aged at this temperatuve, the paper would
retain its original strength, namely that of the

reference sample.

Assuming that the strength decreases were
caused by some type of chemical reaction (as will
e seen later), it was considered permissible to

fit exponential! functions of the types

Y = 88 F e (1)
Y = ax®  emeeceecce e —— e (2)
y = an” emmmm———— —————————— (3)

to the experimental ouservations and the assumed
o} . .
values at 07C, expressing the temperature in
. o . . o .
degrees Kelvin ( X) instead of C., in oxder to

avoid dealing with log o.

The ahove functions, when rewritten in log

form, »ecome linear and are respectii L.y -1
1¢ = 10g a + ¥ 1log € memee———— (4)
log y = log a +b log X ——remm—ema (s)
log y = log a + X log b —~——mcewe- €3

The corresponding linear r ressions of tearing

strength on aging temperature based on equations
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4, 5 and 6 werec respectively
log y = 2.859 - 0.0056X =—-=m———mn (7)
with r -0.76:
log y = 6.223 - 1.680 log x =---- (8)
with r = -0.73, and
log y = 2.356 - 0.0024X =—=-=—-=o- (9)
with r = -0.756

Reverted to the original form, equations
7, 8 and 9 respectively become
-0.0129x

y = 722.8e e receaa—- (10)
y = 126.3 x 10% %80 (11)
and y = (717.8) (1.006") —mmmmammmaee (12)

Fitting the thiree functions in equations 4,
5 and 6 to the orservations for zero-span tensile
strength, the following regressions were respectively
obtained :
logy = 1.502 ~ 0.004x —~—ceoemee= (13)
with r = -0.86;
logy = 4,146 ~ 1.270 log x -—--- (14)
with r = -0.89, and
log y = 1.500 - 0.001l7X —-——=mew (15)
with r = -0.86.

Similarly, for folding strength :

log y = 4,534 - 0.014% ——wm—=——- (16)
with ¥ = ~-0,73;

log y = 13.07 - 4.176 log x ==--= (17)

with = = ~0.71, nd
log y = 4.535 = 0.008¥ ==—————m- (18)
with » = «0.72.

The correlation coefficients for the trans-
formed exponential functions 2 sig " Tic it
the 0.05 level if the assumned value at OOC is
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