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Fig.1 Schematic diagram of centrifugal particle size analyzer combined

with a microcomputer

Table 1 Component of Emulsion {Parts)

Dispersion phase

Continuous phase

AN SN

Water

Oil Surfactant

70.5 9.7

13.5

3.6 2.7

Table 2 Redispersion Condition of Emulsion

Solvent DOSB (Shell. Chem. Co. Ltd)
Surfactant Nonion surfactant 0.1 w1%
Emulsion concentration 0.2wt9%

Stirring time 30min

*itip4etkiz 150 rpm
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Table 3 Redispersion condition of emultion

Redispersion condtion

" Emulsion particle size (um)

150 rpm 4.1 4.1 4.3
Effect of strring 300 » 4.2 4.1 4.2
speed 400 o 4.3 4.2 4.1
800 » 4.2 4.1 4.2
15 % 4.2 4.1 4.2
Effect of strring 30 »n 4,3 4.1 4.1
time 60 » 4.1 4.1 4.2
120 » 4.2 4.1 4.3
15~20C 4.1 4.2 4.1
Effect of
25~30 4.1 4.3 4.1
temperature
35~40 » 4.1 4.2 4.4

PRI IE $38mm DT € LR EMD

Table 4 Emulsion particle size measured by centrifugal particle size analyzer

Sample Obserbed mean particle size (zm) z (pm) ¢ (pm)
A 5.0 53]6.2}52|52]6561(52]65.2|053]652 5.19 0.083
B 4.1 4.2] 4214314241142 41] 4.2] 4.1 4.17 0. 064
C 3434} 3.4)3.3]|]34]34|34)34]35]| 3.4 3.40 0.045
D 26} 26} 26) 26| 26| 27]26} 27] 26| 2.6 2.22 0. 040
2 W r ¢
1) 6.2 4.6
190 1 (3 s.0 4.5 1o 1 90 ¢ L 10
4.2 S.0
3. 4.1
0 + 2.3 3.4 3 T3 L 50
so 1 50 2 | § —> R
0 + 70 0 ¢+ [ 70
10 & \ {90 10 4 | S0
25
Q
st.% - 5t .§
- L L wyp #
1 s 10 * :
Partiele Stze — = (f22) P&:tiue Size -—5--——1’° 2 e

Fig. 2 Distribution of droplet particle size
for emulsion (measured with Centrif-
ugal Particle Size Analyzer)
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Repeated measurements of emulsion

particle size distribution ( measuured
with Centrifugal Particle Analyzer)



Fig. 4 Emulsion (1) Photo. by SEM (n=4800)

Fig.5 Emulsion(2) Photo. by SEM (n=4800)

Table 5 Emulsion particle size (um)

Sample Fig.5

Fig.6 References

T g 2.1 0.998

1.3 0.71 0.82 | 0.53
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Fig.6 Corelation in emulsion droplet size
between two measuring methods ;
Centrifugal Particle Analyzer, and
Scanning Electron Microscope (SEM)
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Fig.7 SEM photograph of emulsion explosive

Fig.8 SEM photograph of coagulated
emulsion (n=4800)

~51C

Exothormal Profile

Tize (aia)
Fig.9 Differential scanning carorimeter (DSC)
chart of emulsion

——
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Fig. 10 Relation between emulsion particle size

and temperature at which exothermal peak
issues in DSC chart
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Fig. 11 Relation between emulsion particle
size and cap -sensitivity in emukion
explosives
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Emulsion Particle Size and Initiating Sensitivity of Emulsion Explosives

by Goro KOBAYASHI* Kohji ITOH* Atsushi IWAMOTO*
and Kenichiro YAMAMOTO*

Emulsion Particle sizes for an emulsion explosives were measured with a cen-

trifugal particle size analyzer and a scanning electron microscope (SEM) in order
to investigate water-in-oil (W/O) type emulsion explosives.

It was found that centrifugal particle size analyzer can be used to measure the
emulsion particle diameter easily but roughly and the scanning electron microscope
is suited to minute observation and precise particle size measurement for emulsion

and its explosives.

range from 1 to 2 with these measuring methods.
explosive seems to be one of the most important physical properties which

Mean particle diameters of the sample emulsion were in the

The particle size in emulsion
influ-

ence their characterized stability and initiating sensitivity of emulsion explosives.
(*Nippon Kayaku Co., Ltd. Explosives Division, Explosives Laboratory,
2300 Ohaza-Kohri, Sanyo-cho, Asa-gun, Yamaguchi Pref. 757)
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