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Estimation of the Bulk Density for Recyclable Residential Wastes
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Abstract

To estimate the bulk density applying the composition rate for recyclable residential waste, the composition rates by volume
and weight basis, the bulk densities of the separated and commingled wastes were investigated four times respectively for recy-
clable waste of 1,800 kg transported to waste recovery facility. The bulk densities for separated wastes were 379.0 kg/m® of glass
bottles that is highest and metals, residues, others, cans, plastics in order. The composition rates for each separated waste were
changed widely depending on either volume basis or weight basis. The composition rate by weight basis as 40.6% of the glass
bottles, 32.6% of the plastics were changed to 60.2% of the plastics and 8.9% of the glass bottles in that by volume basis. The
bulk density of the commingled wastes applying the composition rate by volume basis showed the similar value to the measured
density than by weight basis. So it was estimated that the composition rate by volume basis was appropriate for determining the
bulk density of the commingled recyclable wastes.
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Table 1. Classification of recyclable residential wastes loaded
in collection truck

Classification Properties
Plastics Plastics except styrofoam
Cans Including metal cans and aluminum cans
Glass bottles [All kinds of glass bottles
Metals Metal materials except cans
Styrofoam Non-recyclable styrofoam
Others Other materials as textile, rubbers. and
leathers, etc. except for classification
Residues Residues after separation process
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Table 2. Measured bulk densities of the recyclable wastes.

Bulk density (kg/m?)
Classification Field survey no.
Average

1 2 3 4
Plastics 43.6 384 49.0 40.2 46.7
Cans 74.6 79.0 823 60.6 76.6
Glass bottles| 379.0 3583 | 376.5 | 3893 | 391.8

Metals 1723 - - 172.3 -
Styrofoam 8.2 7.4 73 9.9 8.2
Others 1203 68.2 | 110.5 | 193.9 | 108.6
Residues 145.2 141.7 | 136.1 | 178.1 | 1247
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Table 3. Variation ranges of bulk densities of the recyclable wastes.

Bulk density (kg/m?)
Classification pu— Variation rfmge (%) Coefﬁ'ciént of
@) Measured range ((max.-min.)/(A)) variation
Plastics 43.6 38.4~49.0 24.4% 11.7%
Cans 74.6 60.6~82.3 29.1% 12.9%
Glass bottles 379.0 358.3~391.8 8.8% 4.0%
Metals 1723 - - -
Styrofoam 8.2 7.3~9.9 32.0% 14.7%
Others 120.3 68.2~193.9 104.4% 43.9%
Residues 145.2 124.7~178.1 36.7% 15.9%
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(a) weight basis

(b) volume basis

Fig. 1. Composition rate of recyclable wastes by weight and volume basis.
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Table 4. Bulk densities for mixed recyclable wastes by
determination method.

Bulk density(kg/m®)

Determination

method Field survey no.

Average

1 2 3 4

Measured by 91.5

collection truck| (21.4) 100.5 | 659 115.7 | 84.0

. . 201.8
Weight basis (25.6) 195.1 | 172.8 | 234.6 | 204.7
. 822
Volume basis 6.0) 80.3 75.7 90.1 82.8

(): Standard deviation
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Fig. 2. Comparison of the bulk densities for mixed
recyclable wastes.
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