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Heavy Metal Contents of Compost from Household Food Waste
Jeoung-Yoon Seo
Department of Environmental Engineering, Changwon University
ABSTRACT

The heavy metal concentration in mixed and separately collected household food waste, and
their compost during the composting period was analysed. The mixed and separately collected
food waste had Cd content of 8 mg/kg in spring and its content of 13 mg/kg in winter
respectively. Its content was higher than by-product compost limit value(5 mg Cd/kg).

Cd concentration in separately collected food waste in a house was higher in January,
February, April and May than by-product compost limit value (5 mg Cd/kg). When Cd
concentration in the initial composting material was higher than 5 mg/kg, its concentration in the
compost of household food waste during the composting period was higher than by-product
compost limit value, but it was not accumulated in the compost during the composting period.

Fly ash was added to separately collected household food waste to adjust its moisture content
for composting. Its addition had moisture conditioning and Cd concentration reducing effect in the
compost.

The average one month composted fresh compost from the mixed collected household food
waste was matured in a pile out of doors for 7 months with turning the pile once a month and
its heavy metal concentration was examined. Accumulation of the heavy metals in the compost
did not occur during the composting period, because they were washed out during the rainfall.

Key words : Household food waste, Heavy metal content, Composting
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Table 1. Seasonal heavy metal contents of food waste from
household wastes mixture.

season | heavy metal content  |by-product compost
(mg/kg dry matter) | limit value(mg/kg)

Zn 64

Cd 8 Cd: <5
spring Pb 9

Cr 14

Cu 65 Pb: <150

Hg 0.017

Zn 24

Cd 3 As: <50
summer Pb 13

Cr N.D.

Cu 7 Hg: <2

Hg 0.019

Zn 130

Cd : 3 Cr: <300
winter Pb 25

Cr 30

Cu 15 Cu: <300

Hg 0.048

N.D. : not detected
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Table 2. Seasonal heavy metal contents of food waste
collected separately in a house in 1994.

content by~ product compost
season | heavy metal (mg/kg dry matter)| limit value(mg/kg)
Zn 61
Cd 3
. Pb 70 Cd: <5
spring Cr 14
Cu 8
Hg N.D. Pb: <150
Zn 40
Cd 3
summer Pb 2! foeest
Cr 18
Cu 6 Hg: <2
Hg 0.14
(Z:g ﬂ Cr: <300
winter Pb 3
Cr 26 Cu: <300
Cu 36
Hg 0.25

N.D. : not detected

Table 4. Monthly evolution of heavy metal content of food waste from a household.
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Table 3. Seasonal heavy metal contents of food waste
collected separately in two houses in 1995.

content by -product compost
season | heavy metal (mgrkg dry matter) lim;i)t value(mg/kg)
spring Zn 60
Cd 0.04
Pb 9 Cd: <5
Cr 73
Cu 10 Pb: <150
Hg N.D.
summer Zn 31
Cd N.D. As: <50
Pb 13
Cr 8
Cu 10 Hg: <2
Hg 0.008
winter Zn 12
Cd 0.8 Cr: <300
Pb 3
Cr 7
Cu 21 Cu: <300
Hg N.D.

N.D. : not detected

(unit: dry matter base mg/kg)

month | 2 3 4 5 6 7 8
element
Hg 0.24 0.30 N.D. 0.25 0.05 0.17 0.14 0.34
Pb 5.38 3.66 70.00 36.70 11.30 20.80 19.55 16.10
Cd 17.49 21.69 3.00 8.23 9.75 372 2.55 1.45
Cu 39.79 39.70 7.95 11.33 10.00 8.36 7.73 8.57
Cr 26.44 96.85 13.77 6.12 N.D. 10.20 12.17 37.85
Zn 30.94 60.75 61.15 74.50 4483 51.30 54.80 59.83
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Table 5. Heavy metal content evolution of the food waste compost from household wastes mixture during the experimental period.

time(weeks)
heavy 0 1 2 3 4 6 8
season metal
Zn(mg/kg) 64 24 61 75 81 61 95
Cu( ») 65 11 12 14 17 17 219
spring Cd( » ) 8.3 9.6 143 12.5 9.1 9.4 12.8
© Pb( » ) 9 7 10 17 8 15 21
Cr( 7 ) 14 16 23 21 26 13 14
Hg( » ) 0.017 0.022 0.008 0.025 0.004 0.132 0.034
Zn(mg/kg) 24 47 106 97 71 90 101
Cu( » ) 7 9 17 32 18 20 54
summer Cd( » ) 3.0 20 35 2.0 3.0 2.0 2.0
Pb( » ) 13 14 29 24 26 23 9
Cr( ») N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hg( » ) 0.050 N.D. N.D. N.D. N.D. N.D. N.D.
Zn(mg/kg) 130 83 90 56 60 63 118
Cu( ») 15 12 13 17 17 14 10
winter Cd( » ) 28 1.8 23 2.0 2.8 2.0 1.0
Pb( » ) 25 42 20 14 19 35 18
Cr( ») 30 11 1 15 14 4 11
Hg( » ) 0.048 0.025 0.007 0.001 0.007 0.001 0.006
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Table 6. Heavy metal content evolution of the compost from food wastes collected separately in a house during the experimental

= 5

S| EE[20Y § S5 B

=% 'f

—

period.
time(weeks)
heavy 0 I 2 3 4 6 8
season metal
Zn(mg/kg) 61 89 66 55 79 25 51
Cu( ») 8 9 8 8 8 8 8
. Cd( ) 3 1 3 2 4 7 1
spring Pb( ~ ) 70 85 97 N.D. N.D. N.D. 13
Cr( ») 14 N.D. N.D. N.D. 5 20 13
Hg( » ) N.D N.D. N.D. N.D. N.D. N.D. N.D
Zn(mg/kg) 40 43 ) 46 48 48 -
Cu( ) 6 4 6 14 5 9 -
Cd( ) 3 3 3 3 3 2 -
summer Pb( » ) 21 21 2] 24 18 18 -
Cr( ») 18 0.4 0.2 5 27 20 -
Hg( » ) 0.14 0.20 N.D. 0.9 N.D. N.D. -
Zn(mg/kg) 21 53 35 13 86 29 13
Cu( ») 36 36 4 41 40 62 45
winter Cd( ) 13 16 21 13 14 14 20
Pb( ) 3 6 10 3 1 2 2
Cr( 7 ) 26 37 37 25 33 23 26
Hg( » ) 0.25 0.11 0.32 1.38 0.86 N.D. 1.03

Table 7. Heavy metal content evolution of the compost from food wastes collected separately in a house with fly ash during the

experimental period.

time(weeks)
heavy 0 1 2 3 4 6 8
season metal
Zn(mg/kg) 60 55 8 51 26 4] 54
Cu( ») 10 15 15 11 9 15 14
. Cd( » ) 0.8 N.D. N.D. N.D. N.D. N.D. 0.6
Spring Pb( ) 10 20 0.5 16 16 18 19
Cr( ») 72 195 150 243 74 147 20
Hg( » ) N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Zn(mg/kg) 31 39 18 34 27 18 31
Cu( ) 9 13 S 13 6 6 9
summer Cd( ») N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Pb( » ) N.D. 0.7 N.D. 6 3 N.D. 1
Cr( ) 9 20 76 170 32 N.D. 18
Hg( » ) 0.008 0.008 0.007 0.011 0.010 0.008 0.014
Zn(mg/kg) 12 N.D. 2 8 8 N.D. N.D.
Cu( ») 21 24 23 29 25 15 23
winter Cd( ») 0.8 N.D. N.D. 0.5 N.D. N.D. N.D.
Pb( ») 3 N.D. N.D. N.D. N.D. N.D. N.D.
Cr( ») 7 12 14 26 29 3 9
Hg( » ) N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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Table 8. Heavy metal content evolution of the compost from household wastes mixture during the maturing period.

tme(weeks) 0 4 8 12 20 2% 28
heavy metal

Zn(mg/kg) 58.5 97.5 56.5 106.5 101.5 95.0 103.6
Cu( » ) 20.5 20.0 23.0 485 92.0 98.5 973
Cd( ) 82 6.5 35 57 3.1 36 38
Pb( # ) 18.0 5.0 140 145 28.0 25.0 270
Cr( ) 125 103 13.1 123 145 17.7 130
Hg( » ) 0.023 0.035 0.004 0.076 0011 0.008 0.165
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37 mg/kg, Hg N.D.~1.38 mg/kge HY4
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