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Chemistry of Powders

[VI] Apparent volume, porosity of powder and the surface
observation of initial breakage stage.
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Table 1. Dispersion of Initial Apparent Volume

l\S/Iear!ﬁVzillup' olf Standard Coefli £
pecific Initia tandar cefficient o
Sample Mark Apparent Volume Deviation Variation (%)
cm®/g)
A 2.528 0.117 4.61
Plaster (CaSO4-2H20) B 1.502 0.039 2.60
diameter ;: smaller than C 1.942 0.056 2.89
a4 p D 1.631 0.015 0.94
E 1.551 0.015 0.99
A 1.859 0.010 0.52
B 1.666 0.014 0.86
«OH
F l‘(’;ter (Ca_soog;i;gl C 1.844 0.017 0.93
ameter : 29f=d4z D 1.827 0.009 0.48
E 1.811 0.014 0.76
A 0.192 0.0011 0.59
B 0.180 0.0011 0.64
1 (1 v
C‘;‘f"e' (s".h;‘;ml ;;zde’) c 0.186 0.0010 0.51
tameter : D 0.185 0.0009 0.48
E 0.185 0.0009 0.48

Mark A : No load. B : Tapped until constant volume. C : Loaded 10.9g/cm?.
D : Loaded 45.1g/cm?. E : Loaded 80.9g/cm?®.
Each datum is obtained from 10 times measurements.
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Table 2. [A] Porosity of Spherical or Nearly Spherical Powder

. Average Particle Porosity P,/ Povs
Material Diameter (mesh) (%) (P:=39.5%)

Copper 60~65 385 1.03
80~100 39.1 1.01
325~ 39.9 0.99
Gun metal 60~65 38.6 1.02
100~115 38.3 1.03
150~170 38.1 . 1.04
250~270 39.7 1.00
325~ 39.8 0.99

Glass 12~16 40.6 0.97 -
16~20 39.6 1.00
20~24 39.5 1.00
24~28 39.8 0.99
28~32 39.8 0.99
32~35 38.0 1.04
35~42 40.6 0.97
42~48 39.4 1.00
48~60 39.9 0.99
80~100 39.4 1.00
170~200 43.9 0.90
325~ 45.2 0.87
Sand ‘ 14~20 40.7 0.97
48~65 46.5 0.85

Table 2. [B] Porosity of Non-spherical Powder
. Average Particle Porosity Ps/ Povs
Materml Diameter (mesh) (%) (P:=839.5%)

150~200 65.2 0.61
200~250 66.9 0.59
250~325 69.0 0.57
325~ 66.8 0.59
Naphthalin 20~48 46.9 0.84
65~115 53.3 0.74
150~200 63.3 0.62
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. TAverage Particle Porosity P/ Pobs

Material Diameter (mesh) (%) (P, 8239?5%)
Stearic acid 65~100 47.3 0.84
150~200 48.0 0.82
Plaster 100~150 77.3 0.51
150~200 71.0 0.56
200~270 68.7 0.58
Crushed glass 20~28 46.5 0.85
28~35 48.7 0.81
35~48 51.9 0.76
48~65 53.4 0.74
100~150 61.5 0.64
150~200 61.6 0.64
Boric acid 28~35 44.8 0.88
65~100 43.9 0.90
200~270 42.2 0.94
Borax 48~65 54.0 0.73
150~200 53.3 0.74
270~ 59.3 . 0.67
Copper 200~250 74.9 0.53
325~ 71.2 0.55
Iron 35~48 66.6 0.59
100~150 72.9 0.54
325~ 74.6 0.53
Sulphur ) 170~250 70.3 0.56
Colleidal Silica 325~ 96.6 0.41
TiO: 325~ 79.9 0.49
CaCOs 325~ 81.5 0.48
Talc 325~ 75.5 0.52
Zn0O 65~ 88.1 0.45
Na-glutamic acid 51.3 0.77
Sugar © 59.8 0.66
Lactose 65~ 53.0 0.74
Starch (potato) 65~ 46.7 0.85
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Fig. 1. Packing in the system of large and small spherical powders.
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Table 3. Porosity of Spherical Glass Powder at Breakage Point

Average Breakage Porosity at
Diameter (mm) Pressure (kg/cm?) Breakagepoint (%)
1.205 350 36.8
0.920 375 37.3
0.775 360 37.3
0.650 390 37.8
0.545 400 36.0
0.460 435 35.2
0.385 540 37.1
0.324 ! 650 35.7
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Copper (breakage point) Glass (breakage point)

Fig. 2. Electronmicrophotographs of Particles.



