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Differential thermal analysis (DTA) is an efktive means for studying chemical 
reactions; but its applicktion to reaction kinetics is handicapped by the invoIvement of 

temperature feedback from the reaction heat and by the sokent dependence of the 

thermal conductivity_ 
General, empirical reIationships are derived from digital computer application 

which allow to transform haIf width and shape index of a DTA curve qf any first- 
order process in a uniformly temperated sample to the values of the corresponding 
rate curve at IinearIy increased temperature- 

The expressions are complemented by some new relationships for an n-order 

reaction and are useful for the kinetic study of compIex processes.. 

I_ INrRoDucnoN 

Since most of the real reactions in chemistry are compiex, we have searched for 

adequate criteria to draw conclusions from DTA.and\or rate curves for the reaction 
mechanisms involved. From analog computer simulations and DTA experiments with 

reactions in sol&on, one of us had stated I-’ that the shape index S of a rate curve at 

linearly increasing temperature, together with the -half width h (referred to the 
activation parameters of the initiating reaction) tie such vaIueS which characterize 
broadness and asymmetry of a DTA curve and arc readily availabbe. 

DTA signah of reactions in solution may be seen as modified non-isothermal 

reaction rates if the construction of the apparatus allows the temperature di&-ence, 
0, observed between the reacting solution and the reference solution, to be described 
by the use of the caIorimetric equation-. 

de 
V dq -=--- ce 

dr C, dt 

V = volume of the sampIe (and reference) 

CP = heat capacity of the sample 

dqJdr = heat flow generated by the reaction 
= reaction enthalpy (kcaI mol- ‘) AH 

c -= “kinetic” cell constant (rniu-‘) 

0 = reaction rate 
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The fimdamaSal study of the signals of complex reactions requires eliminidon of the 
“‘tinr+icc” of heat conduction k, tran&ormation of the ‘delayed” DTA curves to 
therealratecurvcs_ 

The direct way to do this is the instantaxons calculation of the reaction rate 

(which is proportional to the heat iiow) from the temperature difErence recorded in a 
DTA experiment via eqr; (I), The purpose of this paper, however, is to demonstrate 
that also a determination of the shape index S- and half width hi_ of the rate 
curve is possiiIe from the va!ues S and h observed_ 

It is clear that the ail constant c as well as the deviation Corn temperature 

linearity with time caused by the reaction heat must intrude into such an attempt_ 
IFurthermore, it wili be shown that it is possible to use a unique quantity which 
SmnmarIzs the influences of the reaction-data, namely the Arrhenius activation 

cncrgy and the kquency factor, as well as the heating rate chosen. 

The rate of a first+xder reaction at a constant heating rate m is given by the 
time law9 

k(t) = k, eeuRT = k,eBEld (3) 
.(E=activation energy; k, =f?eqpency factor min-I; R = gas constant; T= 

kmpcramreinK;t=timtmti;m =heatingrate)iftlietime f (=T/m)is con- 

sidered Corn absolute zero temperatnz 
Ifwe introduce another time-dependent 

Jkdt=u(t)k 

w&ta& 

=-=- (5) 

bntonthcotherhand 

dfkdt=k 
dt 

(6) 

Ink,%2 0 
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since in this case u is given by the following equationgg ’ z-1 4 

U= (8) 

Equalkation of both expressions for dfkdtj& (eqns (5) and (6)) then yields f-he 
relationship 

Cmsequmtiy, dujdl =O, Le., if condition (7) is IklfiJled, a constant value has to be 
taken for U. Since, in addition, 

then the following simpIe relationships are obtained for the important quantities of a 
non-isothermal rate czurwC”5 

rate constant at the maximum k, = A 
U 

temperature at the maximum T, = EIR 
hk,-+fnu 

(12) 

maximumrate (131 

According to eqns (8). (3) and (I I), the constant u is accessible from the activation 

parameters by numerical regression viu eqn (14): 

E 
U= 

mR (ln k,+ln u>’ 

If we consider the half values of o,, eqn (15) is obtained 

2 = [A], ke-* (15) 

(14) 

or 

W)r,z =In(uk),,,+l+lnZ (16) 

This quation represents the inkrsection of a straight line with a logarithmic curve 
showing two solutions (uk), and (uk),, Numerical evaluation with the iterative 
program Stad I4 A for the Hew&t-Packard calculator HP-65 shows that 

In (kJk*)= 2.42. (17) 

Thus, eqn (16) is responsible for the surprising phenomenon that for the half width 
of a DTA cuwe of any first-order process for a constant, relatively high cell constant 



(c>O_I4) the foflowing unique relationship is valid, 

E Rum = = R (In 10)’ 
h k,--IO&J2 h-(loge)' In kJk, 

=0.OW7=M,kcaImoI-‘K” 

_ - ; WI 

which may directly be derivd from the Arrheuius eqn (3) for temperatures T” and 
1.2 

T2 - 

The experimental evidence for eqn (18) was astonishing, since, in many 

examples, it is not clear whether the assumption (7) is firh2led satisfactorily. To 
confirm the usef& of the concept of using a constant 2.4 also for reactions with low 
frequency factors, we developed computer programs for stepwise regression, 
primarii for the Pocket calculator Hewlett-Packard HP-65’ 5, and controlled the 
validity of the fundamentai and useful expressions (13) and (18) for twenty hypho- 
t.beticaI calibration reactions with activation energies l-50 kcal mol- * and frequency 

factors 10~-1030 min- 1 I 
As can be seen in Table I, the following general relationships hold, cf. eqn (13) 

&/ 
~ = 0_410*0.008 = 1 

e 

and 
h 

- = 2252+0.064 
mual 

(20) 

(standard deviation) 
(cf. eqns (17) and (18)). 

Haze, it is obvious that u,, the u-value at the maximum, is indeed a very useful 

pat=u~= iu non-isothermal reaction~kinetics- Analogous to the rate constant in the 
isothermal case, the product u-m, for unit rate constant, is a reaction-specihc quantity 
which amId bc denoted as %peci~c temperature difference”. 

In the _peneral case of a reaction of order n 2 1, for [A], = I m&I I- ’ we have 

found by computer simulations that 

3. THE SHAPE Rv-DEx 

The shape index of a non-isothermal rate curve describes the ratio of the slopes 
of both tangents at the points of inflection. As isshown in Table 1, this value remains 
rq~~I~&ly constant for any ht-order process, We obtained 

G3 = [)_55&0_03 (standard deviation) cm :. -_ 

~fortbe20reacG0nsstudied(cf.eq&)).. l :_ .. ; -- . 



TABLE I 

SOME DATA AND EXPRESSIONS FROM NON-ISOTHERMAL RATE CURVES 
OF A FIRST-ORDER REACI-ION (HP-6S SIMULATIONS) 

6 = activation energy, kul mol- I ; k, = frequency factor, mitt- 1 ; u, = see text, min; C= = maximum 
signal height. mol dm-’ min- *- Simulation conditions: cf. (ref. 15); m = 1.5 K min- ‘. [A],, = 
I moI dm” no feedback. 

1 0.46 I 

2 O-88 2 
3 1.63 6 
4 us 15 
5 246 6 
6 3.88 15 
7 396 10 
8 4.45 30 
9 S-79 I5 

10 5.78 20 
11 6.20 6 
12 8.05 8 
I3 10.05 4 
14 11.05 30 
15 I421 6 
16 15.09 30 
17 17.90 50 
18 17.93 15 
19 23.27 15 
m 3333 30 

12 O-418 217 O-60 
I2 O-406 222 0.55 
15 O-410 2.36 0.57 
m 0.414 2.30 0.57 
12 0.414 326 0.53 
15 0.406 3-m O-53 
12 O-400 2-32 0.54 
20 0.394 2.26 0.52 
12 0.404 2-30 0.54 
14 0.404 2.26 0.54 
7 o-414 237 057 
7 0.412 229 0.58 
4 0.400 221 0.63 

20 0.400 2.26 0.55 
4 0.426 2.20 0.60 

IO 0.400 225 0.56 
12 0.402 2.35 0.55 
6 0.4m 220 O-59 
5 0.424 2.15 0.62 
6 0.418 221 0.58 -. 

On the other hiind, the following empirical relationship (which was checked for 
0. I CR-C IO(!), [A], = I and u = 6), is valid for the shape index: 

SW- n2 [%,(~ta)+b(n-11)] 
n2ia 

(23 

(a and b are constants; see Table 2) which includes the results of Kissinger16 for low 
n-vahX!s 

S z 0.63 n2 (24) 

and the results of our analog simulations at orders 1 and 2’~~ (Table 2). Other 
reactions .for unit initi$ concentrations and sufficiently high frequency factors also 

obey eqn (23). 
In conclusion, the shape index S and the M-index (“reaction-type index” 

which is derived from II) are values independent of the activation data, but charao 
teristic of the r&action order. 



TABLE 2 

SHAPE INDEX OF A NON-ISOTHERMAL RATE CURVE OF ORDER n 

xzmscme~~(23),a=2596=021 s,=os_ 

n scab? COmpvlrr 

OcO5 

o-1 
02 
0.4 
O-6 
OS 
I 
15 
2 
9c 
3 
4 
6 
8 

IO 

0.0019 
0.0077 
o-031 
o-119 
0247 
0397 
0550 
O-896 
1.17 
1.39 
157 
187 
2J7 
282 
3-26 

- 
- 
- 
- 
0252 
O-420 
0.551 
0861 
1.12 
I_32 
1.49 
IS!5 
215 
266 
3.15 

4. FIRS-ORDER DTA CURIFS 

(a) Half wiifth 
Apart from e&e SIP45 programs for the determination; of shape index and half 

width of model DTA curves whose appiication is reIatively time-consuming*, 
programs for the Mnlheim computer centrum” were developed, The simulation of 
the DTA curves was based on the &me twenty reactions as in TabIe 1, using m = 
1SK IlliIl-l and the foIlowing scale of c-y8Iues (which were considered to be 
constant): 

In addition, many of the DTA curves were also simulated with our HP-65 programs 
with similar resutts, 

Apart from the ceil constant, four parameters must deal with the desired 
corr&ion formnhis, 

(1) “temperature f&back” 6, (= max_ temperature dZerence) 
(2) activation &ergy E 
(3) fraqnency factor k, 
(4) heating rate m - . 

&r computer pfograms renter half wid& and shape index directly' 5T ._. 

fsim~lation of a DTA curve with time-in- of * u, ic total w 70 steps, is accomplished in 
24miIL 



Absence of lemperaiwe feedback_ For very dilute solutions, the temperature 
difkence recorded is so small that an exact linear increase of the sample temperature 
may be assumed, Ifh, is the h-value for the finite cell constant c, but h, the h-value 
resulting from eqn (20) (c = ao), we obtain from our model calculations 

h _=h,- uc 
uc+f(u) 

where f(u) is approximately given by 

f(u) = - =I (= constant for Iow u) (26) 
u-i-a, 

using aI = 3-45, a, = 11 (Table 3)_ 

TABLE 3 

TRANSFORMATION OF THE HALF WIDTH FOR c-co 

Test of qns (25) and (26) and of f(u) (see text). 

Reac- rr, f(u) f(u) f(u) DeGarion from acerage 
it-Otl PDPIO HPdS csn(26) computerwke(%) 

1 
2 
3 
4 
5 
6 
7 
8 
-9 
10 
11 
12 
13 
14 
15 
16 
17 
I8 
I9 
20 

0.46 
0.88 
1.63 

246 
3.888 
3-96 
4.45 
5.79 
5.78 
6.20 
8-05 

lO_OS 
ll.08 
14z 
15.09 
17.9 
17.93 
2x27 
3333 

0_310f0.01~ 
0.281 fO_023 
0_25of0_019 
0_268M_o72 
0_233f0_018 
0212z!z0.035 
0_238fO&ZS 
0.189f0.025 
0.169f0.047 
0_185-F0.017 
0.180*0.MO 
0_136fO_O35_ 
0.163fO_064 
0.120*0.035 
O.lOSf0.032 
a071 fO_058 
O_IO8&0.029 
0.16OfO.cM5 
0_126*0.030. 
0-f 15f0.050 

0.303*0.01s= 
0.zi2*0.021 
- 

02!%*0.027 
0.233 f 0.026 
0207f0.043 
- 

0.228f0.015 
0.168f0.031 
0.178f0.037 
0220 l 0.082 
0.173f0.038 
O_I6Of0_028 
0_214*0.@25 
0_080*0.035 
0.157f0.026 
0_116&0_030 
0.164f0.045 
0.116f0.062 
0_106*0.051 

0301 -20 
0.290 -4.7 
0273 i9.0 
0.260 -0.4 
0.256 t9.8 
oJ32 +11.0 
0231 -29 
0223 +6.9 
0205 1-220 
0.206 +12_0 
OZJI -4.2 
0.181 +16.0 
0.164 +15 
0.156 -6.0 
0.137 + 49.2 
0.132 + 16.0 
o-119 +6.3 
0.119 -265 
0.101 - 16.5 
0.078 -29.0 

l Staudard deviations. 
Each value of f(u) is an average value of 5 to 6 simtdations for diikrent ceil constants (range 
O_OS<ctO.SO; see text). In gcwtal, there is a sIight increase or dcaasewithrcspesttocwhichis 
refkted by the standard deviations and could be considered by a more complicated formula. 

This meaus that for low u -vaIues (low activation energy and/or high frequency 
factor) h, is much higher than h, and its correction is, therefore, strongly influenced 
by the cell constant; in the case of high u-values not. This is based on the fact that in 
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the first v the kinetic (chemical) information is restricted to the-first, increasing 
part of the DTA curve, while the second (declining) part simply rcscmblcs a (physical) 
heat decay curve. However, in the extreme case of u =O, we have only a vertical 
%~&on line” rendering no kinetic information. in contrast, for high U-values the 
kinetic &on effect is rate-controlling and extended over the total curve, since the 
kinetic processes arc slow compared with the thermal events. . 

A&Mod considermion of !emperamre fee&a&. If we perform an exothermic 

reaction, there will be an additional increase of the temperature which distorts the 

desired linearity of this quantity. The&ore, a correction to 8,+ 0 stems helpful, 
since this would allow to discuss kinetic phenomena from the ideai rate curves. 

Increasing temperamfdback causes a more rapid increase of the reaction 
rate in the initial part of the curve so that the haJf width is reduced. The infiuence of 
63, on the halfwidth can be formuIated by an empirical expression 

h,ta, 

tr= 

:6,In2 

f. +.a3 en 

z h,(l -aa,8d (27) 

which shows iinearity for low 8, values, and where a3 is constant for a particular 
reaction .(cf- Fig. I). The srnaliest h which couId be observed for high 0,-values 

Fig. I.TempuaturefecdbackzHalfwidthRandmaximum tanpenfurc difkzncc e, for’s particular 
cdl comtant (c =:0.14). Computer &KS (cf. TaMe 1): ‘x; reaction 20; u = 3‘3.33. 0. reaction IS; 

-II = 14.21. +, reaction 9; u= 5.79. Ciuves h calcuMed from eqns (27l and (32). lucked lines: 
Asymptotit stzaight tine L = f(8Ju) for tow t9., vahcs. Horinzoatal Iinc haIf width for E&,--L 

(63, + dc) corresponds to a spontaneous reaction,- i.e. h is t&n deter&&’ by the 
heat decay p& 

8, = e. e-d’-la) 
: ._ _ . . 

-Qg 

h-T-T,=m(t---r,) _ 

(28) 
I 
. . -. 

._ .‘_ ‘. -(29) 
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and 

63=f43, 

Thus, the smallest h value is 

h,,=%2 (31) 
C 

Thk second limiting valuk, h = h,‘for 6 = 0, is also reproduced:by eqn (27). However, 
it seems astonishing that this simplest kind of a formulation f0r.h also shows satis- 
factory agreements in the intermediate range. Considering other reactions also, our 
calculations showed that the value of o, may be formulated as a function of uc (and u), 

a3 = 
a4+a5 In(=) z: 

U II 

where a, and as are constants: 

(3Zj 
c 

a, = 0.36 a5 =0_02 (cf. Fig. 1) 

insertion of a3 into eqn (27) shows that 8, has to be referred to U, 

(33) 

(b) Shape in&x 
Absence of tempgrature feedback_ For increasing cell constant c, a decrease of 

the shape index is to he expected since the second, decaying part of the curve is 
shortened_ An adequate formulation. which resembles that for the- half width 

Mu (9) is_ _ 
. 

s hC)*J 
Q: = sc @c,o’ + bt 

iw 

when 

SC = shape index-without temperature feedback 

% = 0.55 (shape index for CA a, see Section (3)) 

,bg = 1.25 and_ bz. =0.44 T,e reasonable, unique values over the range 
: 0.01 t&ccl0 flal&4)_ .‘. ._ 

A&n, the deviations from the ii&ng value S, are determined by the dimensionless 

product UC. 
Addirionai consideration of temperature fkdb&k. For kn exti$&nic ‘reaction, 

thcrCis~inere%e of- the shape index for increasmg signal height e, sine. the 
maximum of the curve is displaced to lower temperatures while thiz initial and the 



SHAPE INDM AND TEMPERATURE FEEDBACK FOR 
A FIRS-ORDER DTA CURYE 

Tat ofcqnc35)and(37)- 

fiuaipsrsremain unchanged. At few feedback, S be&ins to increase from SC fiuearfy 
with respazt to 63, mabk 5), but for higher signal heights a inore exponential 
b&avwIr- ezidul~i.c,tbezwolan~ arcrongI3iyc0Yesdbyanexpression 

S = &(I i- bs eaeb4*m NN &(I + b3 eJ (35) - . 

ba and b4 are cunstan?s b+ may lkpasitive or negative, the last temn only being 
si*mt for high e& values. _ . 
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When. 8, is increased for a certain reaction, the two points of inflection 
approach each other, and it becomes more and more difficult to determine the shape 
index accurately from a DTA curve. Simultaneously, the signal height (which for 
smalf 8, is proportional to the expression [N, V[AHl/CJ shows a stronger increase 
until an unrea&ictcmpcraturc differcncc is reached which, finally, in practice wouId 
cause an explosion-like evaporation of the solvent. Bass on our simulations, the 
corresponding critical product is approximately given by 

Hence, for -lower c-values the critical conditions are reached already at lower 
maguitudes of this product, 

For the parameters b, and b,, a dependency on uc aud u similar to the cor- 
rection formulas for the half width (cqns (27), (32) and (33)) was expected- As Table 5 
ikstrates, b3 in eqn (35) indeed may be expressed in the following way: 

b 3= 
b,+be+c N” b, 

K U 

with &=0_18 and b,=O.O69_ 
For b,, again the term In (m) is observed as in eqn (32), 

(37) 

br w b, ln (UC) (381 

withb,w- 0.01, although the- aocutacyofthisvalueisnotashi~asforb,since 
only 2 to 5 simulations were performed for each reaction/cell constant combination 
in this rauge of high temperature differences (43, NN 0.5 u up to M 5 u)..Such simulations 
are necessary for the detection of the deviations of S (0a from iinearity (according 
to eqn (35)), but diBicuIt. On the other hand, expcrimeutal conditions with so high 
temperature differences are undesirable for kinetic measurements because of the 
increasing temperature inhomogenities and approach to the expIosion limit, 

In conclusion, the ideal shape index S, is obtained from the real one using the 
fXp3tiO~ 

s, 4 

~uc)1.25+o.01 e, 

[. 

-s 
[(u=j*.-2s -f-0.44] 8 

i.+(o_ii +o_o69~~) 2 
U 1 

(3% 

This expression also shows the true limiting behaviour. S convcrgcs towards xcro for 
infinitely high ccll‘coustaut mrd signal height whjch we coufirmed in the computer 
simuIation of eiementary rate curves. 

DISCUSSION AXV O-K 

The correction-formulas derived for the half width, h (eqn (33), and the shape 
indes _ S- @4n (3% were checkea by DTA experiments using a well-investigated 
m_ _- -_ 
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The decomposition of benzene diazonium sulfate occurs with liberation of nitrogen 
and is of first~rder6_x8_ The DTA experiments were performed in our apparatus of 

a semi-caJorimetric type primarily described in 1965’. After- generation of the 
diazonium salt at 2 273 K in I:5 dilute aq_ H=SO,, the soIutidns were’hcated at a 
ratem= JJ K min-‘_ Using five concentrations between 0.05 and 0.6 mol dme3, 
we found h and .9 data listed in Table 6. 

TABLE 6 . 

DECOMPOSITION OF BENZENE DJAZONJUM SULFATE: 
CALCULATJON OF THE IDEAL HALF WIDTH AND 
SHAPE JNDEX FROM EXPERIMENTAL DTA CURVES 

0.05 335 0.84 22.8 18-75 0.90 0.55 
0s 332 0.97 21.0 17.34 0.85 0.52 
0.1 336 J .93 21.3 18.32 0.93 0_55 
(21 334 --. 20% 21.6 18.70. O-91 053 1 
0_2 336 327 21.6 19.62 1.08. 0.60 
0_2 : 337 4.05 77 20.92 l-11 OiO 
OA 338 8-56 19-S 21.47 1.22 057 
O-6 _ 341 1338 18.0. -.3So4 l-55 -’ _0_64 

0_6= 342 JJAO la0 2os9 122 ,.-0_53 

In order to control the first-order type, the lo_qrithm of ti_e reaction rate .- ____ 
constant (caIculatcd from the e@ation of Borchardt and Daniels’) was pIottcd versus 
J/T resuiting in a straight line- and an average~zic&atJ& energy of 27-5 kcaJ mol-! 
and Icrgk,= 16-7 (k, in n-tin_‘; Jit’E=272+IS kcaJ mol:‘, log&~ 16.8). 
However -bi digitaJ computer simaiation of the total curves based .on wnszaqt cell 
co&&t c,; differing vahres were obtained for the &tivadon _ dag &= 26.7, and 

Iog k,= 17.0. From the latter and from cqn (14); the corresponding u value & seen 

tobeu=5.6& .: - 

Consequently, from eqn (20) and this u, h, = 19-15 K is obtained ifwe assume 
a .fJrst+r&r proc&s. As TabJe 6 dcmonstr&s, the experJmcntaJ -h vaJuq~‘ind&d, 
de&reCe+but the S vaJues increazwitb c&Mnced temperattire feed-b&k (sectiolis & 

4b). Deviations of the corrected values from tie ideal ones are expected from physi&J 



13 

reasons. For low initial concentrations, an approach to the boiling point, for high 
concentration inhomogeneities in temperatnre may fm the signal compared with 
theory. Therefore, at high concentration (O-6 m) and at a doublefold stirring rate 
(2 lifts per second instead of one only) a lower h and S value are obtained which show 
smaller d3Eerence-s to the theoretical ones (Table 6) 

In Fig. 2, the experimental DTA curves for tbrea concentrations &OS, 02 and 
0.6 mol dm-3, referred to a unique signal height, are plotted_ The tiuence of the 
feedback, reduction of half width as well as shape index are clearly represented. In 
comparison, a curve simulated by the pocket calculator HP-65 of Hewlett-Packard 
for very small feedback has been added. The deviations in the last part of the curve are 
due to the constant cell constant (c = 0.15) chosen and are avoided by using c as a 
temperature functionr, 

zoo 220 230 m 

Fi~2DTAcwcS of bamme diazonium salfatc soIot.ions for diEhnt initial ructzmt concentra- 
tions and negkgiiIe tanpcrahuc fwack (see text). [AjO mol/dm-‘; 0 -Cb computer-simulated 
cwc Datas &=fmin-x; u=534 min; r=O_lSmin” = const Hew&t Packard HP&L 

If we consider that, in reality_ the c value kreases with temperature, the 
approximate constancy of the corrected h and S values confirm the quantitative 
vaiidity of the theory presented for a first-order process. This is additionally shown in 
Table 7 by data of some other reactions of this type which we invest&ad by DTA. 

So, the correction formulas may be applied generally in the field of chemical 
reactions with detectable activation energies, since the numerical constants were 
tested over the total imaginable range of activation parameters. Of course, they may 
slightly be changed and optimized for special reaction -parameter ranges occurs&g in 
a pa&cuIar fieId of research by additional computer simulations, especially if the 
heating rate is very different from the optimum range for the study of reactions in 
sohttion, 0.24 K miu’ r. 

The~expressioti may be prOgrammea in commercial pocket computers. Ther+ 
fore, the correction of the “me&aiMic indices” M and S to the ideal conditions may 
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be performed in a very short time. Hence, we have 
evidence for d relationships presented; ah facts are 
labomtory. 
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avoided to present the total 
r&hIy controllable in every 

All DTA relatiouships in Section (4) are empirical since things are too 
complicated for an accurate mathematical treatment_ The striking feature of the 
expressions is that the product UC is similarly important for the description of the 
shape of a DTA curve of an elementary reaction as is the quantity u for -&e rate curve. 

Without temperature feedback, the correction of S exclusively depends on UC: 
Taking half of the ceil constant has the same infiuence as taking half of u, i.e., halfof 
the activation energy (eqn (S)), the z&fold frequency factor or the doublefold 
heating rate. For correction of h, the situation is comparable, but there is a slight, 
additional influence of u itself(eqns (25) and (26)). 

Involving temperature feedback the signal height appears r-e&red to u in both 

correction formulae which again con&ms the important role of this quantity in 
non-isothermal reaction kinetics. The proposed formulae are surely valuable also 
for the diagnosis of unknown, complex reactions from their DTA curves, since h and S 
are readily available, and sl, may be calculated (after determination of E,, in the 
iuitial range by the simplified equation proposed by Borchardt und Daniels2~3Ds*6) 
from the maximum temperature T, via expression (8). Then, the “ideal” mechanistic 
indices S and MI are available by the additional consideration of eqns (18) and (20). 

We are continuing our work, especially with regards to complex reactions and 

the elementary second-order reactions which obviously show similar relationships, but 
with the inclusion of the initial concentration of the reactant. 

Our special thanks are devoted to Dr. Weimann, Mrs. Nattwmann and 
Mr- Lindner for their assistance in the computer simulation of about 2000 DTA 
curves and to Dr. Hermann and Dr- Potzinger for revision of the manuscript_ 
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