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ABSTRACT

We report the calibration factors of Differential Thermal Analysis Apparatus for the determination of heat of

reaction by means of “micro-packing technique”, and kinetic parameters, such as activation energy of reaction

(E) and order of reaction(n),

for the decomposition of sodium bicarbonate,

potassium bicarbonate, and

calcium carbonate by the method we have developed, whereby both E and n can be directly obtained.

The results indicate that the calibration factor versus temperature is linear, and kinetic parameters agree

very well with the data obtained by the dynamic thermogravimetric analysis method.
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Fig. 2. Calibration factor versus Temperature.
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Table 1. Calibration factors obtained by micro-packing technigue.
lI\H moa'c“sgﬁ o5 O]NaHCQ,{ KHCO,| KNO, |Mg(OH),Ca(OH),| K.SO, | NaCl [ CaCo,
k| o5t | o5 Josu | 05| 055 | 056 | 055 | 057 [ 050 | 062 | 0.60

Std. devia- | 5 ¢ 68 | 35| 40| 39| 76 | 85| 51| 52| 62

tion (%)
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&L L Eadde gk o Az LD ¢ 207 29
~ : & ; macro-packin,

2 e o mcosateg | A AETlln Axse] QBT 4EPY ao

E
: 1.8 -, s, ' 237 A=k 2 go] thEES gl u]dle] Bom
€ ‘ K ‘ 2 AZeaE AL dggleh aE AARAA F
s R
CARE ARAAA S WAL 4 BfdFelth 10°CRA e
) B et ! #H st d.e AE Fig 4,5,6,0] £A §lx, dynamic
: g - TGAW oz @& e Table2e] Hmsigieh o 2
£ T s 29 pud 99 Fe 9E argemmg
£
- I . 2 ; $EY BFE 2 A 9
fs O Tt6— 206 300 45 300600 700 &00 Dynamie TGA¢] d &3 40902 }ox) 2o}
hd Temp (°C)

Table 2. Kinetic papameters by DTA and dynomic TGA

Material] Methods and Source of datag n %nl(if:l

NaHCO, DTA 0.85 | 23.8
dynamic TGA 0.80 | 25.0
Leo Reich ¢® 0.83 |22~24
W.W. Wendlandt©® 1.0 | 20.0

KHCO, DTA 0.77 | 24.3
dynamic TGA 0.70 | 24.5

CaCO, DTA 0.33 | 38.6
dynamic TGA 0.32 | 38.1

| H.E. kissinger & 0.33 2.2

i | Y.H. Yoo ©® 0.33 | 5.0
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2| k-1
Aczﬁz AT dt, total area based on time, (min)(°C)
1
a= j taT dt——ﬁl AT dt, (min)(°C)
C=F. ( W,

AW,

Cp,, Cpi, C,p, specific heat capacity of reactant sample,

n-1
) constant
9

inert material, and mean value, respectively, Cal/g
P

E  activation energy, KCal/mole

F  frequency factor

g geometric factor

AHr  total enthalpy, Cal/g

AH  enthalpy, Cal/g
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% thermal Condutivity, Cal/(in)(min)(°C)
% calibration factor, Cal/(g)(°C)(min)

¥ specific reaction rate constant

a1 order of reaction

Rr= dd‘j/ , &/min

T, T; T, temp.
reference material, and block temp. respectively,
°C

AT=T,—T;

t time, min

of center of sample, inert

temp differential, height of curve, °C

W, initial weight of reactant sample, gr

W, total weight when diluted, gr

W= Wr— W=(total weight loss) —(weight loss up
to time t)

Cy
k’
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a = min
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