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Note

COMMENTS ON “VARIATION OF THE MAXIMUM RATE OF
CONVERSION AND TEMPERATURE WITH HEATING RATE IN
NON-ISOTHERMAL KINETICS”

T.B. TANG and M.M. CHAUDHRI
Cavendish Laboratory, Madingley Road, Cambridge CB3 OHE (G!. Britain)
(Received 18 July 1983)

A recent paper [1] discusses the variation of the maximum rate value of
conversion with heating rate in non-isothermal kinetics. A dependence of the
value of conversion at maximum reaction rate, a,,, on the heating rate
B=dT/dt is derived
da
dam_f(l—am) dt Jm
dg B L E 1 df(1 —ay,) (de
, f(1-a,) - -
RT} B 4T dr Jm

where E is the activation energy, R is the universal gas constant, T, is the
temperature corresponding 10 a = a,, and f(1 — &) is the kinetic function. In
the original paper (da/d?),, has been written as (da,,/d?), a notation which
we think is misleading and have corrected accordingly.

We have to point out further that the derived relation is wrong. The
physical dimension of the denominator in the second factor on the right-hand
side of the equation

E _l_df(l—am)(d_a)
RT? B dT dt |

is [T]~!' —[T}~2 and therefore not only self-inconsistent but also erroneous,
as it should be [f]7! in order that the two sides of the equation balance
dimensionally. Moreover, eqn. (7a) given in the paper [1] does not follow
algebraically from the derived relation.

More importantly, we suggest that the conceptual assumption with which
the derivation has started is invalid. The basic relation used by the authors
of [1]

de 1 da/d?
dg B dBydT

implies that a can be treated as a function of 8 or T. In fact, & is not a

f1-«,)
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function of any variable or sets of variables. This point has been argued
before in different contexts: see refs. 2-4. Under non-isothermal conditions
only da/df may be assumed to be describable by a functional relation, as
re-stated in for example, ref. 5.

Finally, we note that in a previous paper [6] the dependence of a, on B
has already been calculated without the invalid assumption. The result given
there is

doy  fll-ay) BT+ U)[Tda/il-a) 11— a,)

g B (B/AT, )2+ U) — (1 — &, )f"(1 — @, ) /U

where A is the pre-exponential factor in the rate constant, and U= E/RT,.
As stated there, dT, /d B can be derived in a similar way.

REFERENCES

1 C. Popescu and E. Segal, Thermochim. Acta, 63 (1983) 381

2 T.B. Tang, Thermochim. Acta, 58 (1982) 373.

3 T.B. Tang, J. Mater. Sci., 17 (1982) 3066.

4 T.B. Tang and M.M. Chaudhri, J. Am. Ceram. Soc., 66 (1983) C 218,
5 AJ. Markworth and M.L. Glasser, J. Appl. Phys., 54 {1983) 3502.

6 T.B. Tang and M.M. Chaudhri, J. Therm. Anal., 18 (1980) 247.



