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Surnrnary

It is found that the viscosity-ternPerature

relat ion of various pitches can be approxirnated

frorn the softening point. At the respective soft-

en ing  po in t ,  the  v iscos i ty  i s  the  same to  a  f i rs t

otd"r of approxirnation, for al l  the pitches studied'

The viscosity-ternperature relat ion obeys Duh-

r ingrs  ru le  wh ich  can be  advantageous ly  used in

int iapolat ing and extrapolat ing viscosity data to

ternperatures of practical interest '  The conclu-

s ions  g iven fo r  r tpure t r  p i tches  are  a lso  wa l id  fo r

binary rnixtures of miscible pitches'

Experirnental

The softening points of six coal-tar

pitches and their mixtures werg deterrnined by

if tu eSfV cube-in-air rnethod. 
'  The viscosity

was rrreasured using a Brookfield, Model RVT'

Synchro-  Lec t r i c  V iscorneter '  '

Theorv and Results

Plots of the logarithm of the rneasured

v iscos i t ies  versus  te rnpera ture  are  l inear  and

nearly p""a11.1 fot the farni ly of pitches studied'

Each o f  these s t ra igh t  l ines  is  represented  by

the relat ion

t o g ( 1 o 9 ? ) = R - b l o g T  ( l )

where r|  is the viscosity, R is a rnaterial con-

stant and b is a universal constant '  The values

of R and b were calculated and are surnrnarized

in Table I.  The slope, b, is nearly the sarne for

al l  the pitches. In consequence, the farni ly of

para l le l  l i nes  can be  rnade to  co inc ide  by  a

t rans la t ion  Para l le l  to  the  te rnpera ture  ax is '

F igure  I  i s  such a  t rans la t ion  and shows a  p lo t

o f  
- log  

?  versus  reduced te rnpera ture  (T /Ts)

*h"r" f  ¡s 
t tre softening point of the pitch and

T is  the  iempera ture  o f  a  par t i cu la r  v iscos i ty '

The straight l ine in Figure I is described by the

relat ion 
I

i o g  ( 1 o g ?  )  = l o g ? o  - o  t o g  ( T / T s )  Q l

S ince  b  and b t  were  found to  be  the  sa tne '

equation (2) takes the forrn

l o g  ( t o g  ?  )  =  l o g  ? o  -  b  t o g  ( T / T . )  ( 3 )
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PITCH BINDERS
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Figure l .  Iog Log Viacosi ty  Versus Log (T/Tr)
for Varioue Coal-Tar Pitches

where ? and b are considered to be the garne
for the if-ify of pitches. Thus, equation (3)
suggests that:

(b)

( c )

(a) The viscosity is the same for al l  the pitches
at the respective softening points (T=Ts),
i . e . ,  l o g  ( l o g ? ) r - _ -  ,  =  l o g  ? ^ .l ¡ _ r s ,  o

The viscosity-temperature relat ionship can
be descr ibed by  a  s ing le  charac ter is t i c
parameter - the softening point, T".
The viscosity-temperature relat ionship obeyp
Duhringra rule which is useful in intrapola-
t ing the viscosity data to ternperatures of
practical interest such as the ternperatures
of mixing and forming of carbon art i facts.

Using the teehnique employed for pure
pitches, values of ?o and b were calculated for
pitch rnixtures. The values of R and b of rnix-
tures auggest thet all the gen€ralized relations
derived for individual pitchee are applicable to
mixturés. This confirms the conccpt that the
Boftening point, Ts¡ cao be used to describe the
viecosity-temperature relation of any pitch.

Referenccs

l .  ASTM Method,  D-2319-66,  Vol .  l l  (1969).
Z. A. Roeger, M.S. Thesig, The Penneylvania

Statc lJniversity (1969).

r87


