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A Consideration to Quantitative Thermogravimetry
— On Temperature Measurement and Control of Thermobalance —

Akikazu Maesono and Toshiyuki Masuda
(Received November 30, 1993)

Several factors in temperature measurement (T. M.) and temperature control (T. C.) that can affect
the precision of thermogravimetry will be discussed. The type of current thermobalance can be
classified into three types by the location of the T. M. and T. C. sensors on thermobalance, as shown
in Fig.1. Using the thermobalance which its T. C. sensor is located near furnace, the heating rate is
slowed down and then the biginning and finishing temperatures of the decomposition are shified
towards higher temperature side during endothermic thermal decomposition process in isochronal
thermogravimetry. Advantages can be obtained in using the thermobalance, dcsigned by authors, which
has only one temperature sensor for both of T. M. and T. C. and uses a radiant image furnace with
infrared lamps of low heat capacity for the purpose of precise thermogravimetry in both the constant
heating rate and isothermal stepwise heating/cooling modes.

The location of T. M. and T. C. sensors in thermobalance used should be expressed with the

other measuring canditions, such as heating rate, in the report of thermogravimetry.
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Fig.1 Three types of thermobalance classified according to the temperature measurement and its control

system. The diferences among three types are tabulated in Table 1.

Table 1 Three types for temperature measurement and its control of thermobalance

Temperature measurement Temperature control
Type of with thermocouple with thermocouple
thermo-
Contact or Contact or
balance Location of Location of
non-contact . rature non-contact {emperat
emperatu erature
with sample P with sample P
A-type Non-contact Near sampl Non-contact Naer furnace
B-type Contact Sample or cell® | Non-contact Naer furnace
C-type Contact Sample or cell¥ Contact Sample or cell3¥
cell’% : sample container.
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Fig.2 Sinku-Riko’s TGD-7000-RH, TG/DTA System
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Fig.3 Experimental block diagrams of the three types of thermobalances set up by

changing the locations of the thermocouples for the temperature measurement

and control in TGD-7000-RH model.
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Fig4 C-type TG, sample temperature and actual heating rate of sample vs. time curves of the

dehydration of CaC,0,-H,0.

(Programmed heating rate : 20°C/min, sample weight : 10.13 mg atmosphere : static air,

thermocouple : R)
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Fig.5 B-type TG, sample temperature and actual heating rate of sample vs. time curves of the

dehydration of CaC,0,-H,0.
(Programmed heating rate : 20°C/min,
thermocouple : R)

sample weight : 10.13 mg atmosphere : static air,

Table 2 Start, middle and finish temperatures of dehydration of CaC,0,-H,0
obtained fromisochronal thermogravimetry

Type of Start temperature | Middle temperature Finish temperature
thermobalance of dehydration of dehydration of dehydration
Type-A 141 T 189 T 209 T
Type-B 141 187 206
Type-C 136 183
202

*  Programmed heating rate : 20°C/min, Sample weight: 10mg, Atmosphere

: static air
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Fig.6 The comparison of A, B and C type TG curves
(curves of weight loss vs. sample temperature) of
the dehydration of CaC,0,-H,O obtained from

Fig4 and Fig.5.
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