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SW1 : Charging switch
SW2 : Discharge switch
Vs : Pressure vessel with pressure transducer
OS : Oscilloscope connected to pressure transducer

パルス放電回路とガス圧測定 

SW1 R SW2

V C

Experimental 
powder
W

Vs

O.SPC: Power unit (Direct current)
C : 12,000 µ F Electric condenser
R : 10~100 Ω
W : Ni-Cr wire
V : Voltage meter

PC

Fig. 1 Pulse discharge circuit.
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Fig. 2 Time history of pressure. (Sample = mixture of 
thermit composition (A) and POM)
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Fig. 3 Time history of pressure. (Sample = mixture of 
thermit composition (B) and POM)

Component
Thermit component

POM
Al CuO CaO2 

Grade
Atomized Reagent 32 %wt% Homo
particle grade in CaSO4 polymer

Particle size distribution 40 ~ 80 µ 60 ~ 160 µ 80 ~ 200 µ 200 ~ 800 µ

     Experimental     (A) 90 (2) *1 410 (3) -- 60 ~ 100 % *2

Composition (mg)  (B) 100 (2) -- 400 (3) 5 ~ 40 %

*1 Figure in parenthesis shows mole ratio.
*2 Outer percent of the thermit composition.

Table 1 Experiment composition.
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Fig. 4 Time history of pressure showing the effect 
of mixture ratio (mole ratio). 
(Sample = mixture of CaO2 and Al)
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Fig. 5 Comparison of pressure curves for black powder 
and thermit compositions of (A) and (B).

T
G

 (
%

)

g 
H

C
H

O
/g

 P
O

M

120

100

80

60

40

20

0

Temperature (C˚)
1000 200 300 400

TG
monomer
concentration

1.0

0.8

0.6

0.4

0.2

0

Fig. 6 TG curves and amount of formaldehyde evolved 
from POM under elevated temperature.
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Fig. 7 Relation between mount of formaldehyde after 
combustion of the mixture of compositions 
(A) and (B) with POM, and POM (%) added.
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Fig. 8 Xray analysis of reactants produced from thermit 
composition (A) by condenser discharge (I) 
or thermal raise (II).

POM content Kind of rock Result

Thermit 90 %
Granite

Good : Breakage to small size
comp.(A) 60 % Fault : Non-breakage

Thermit   5 %
Granite

Good : Breakage to medium size
comp.(B) 40 % Fair   : Breakage to large size

Table 2 Breakage result by thermit comp. (A) & (B).
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Fig. 9 Thermal analysis of composition consisted 
of thermit (A) and POM.
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Rock breaking by the decomposition gases evolved
from polyoxymethylen initiated by the thermit reaction

Hisaaki Fukui , Shinya Sonoda , and Toshiyuki Nagaishi

This report has aimed at rock breakings by the decomposition gases evolved from polyoxymethylen (POM).
It was shown that the rapid decomposition was initiated by the large exothermic thermit reaction of CuO-Al (mix. 1)

or CaO2-Al (mix. 2).
The thermit reaction was initiated by electric discharge of condenser.
The maximum pressure and the time to reach the maximum pressure were observed to be 1250 kPa and 120 ms for

the mix.1, and 1180 kPa and 180 ms for the mix. 2. The pressure and the time observed for the mix. 1 were almost
equal to those for the black powder under the same experimental conditions. 

The rock breaking experiment was carried out for limestone and granite using these thermit composite agent, and
succeeded to break down both lime stone and granite instantaneously.
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