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A Study on Household Processing of Milk Carton

Mayumi KOMATSU", Hidehiro INOSE®, Masanobu ISHIKAWA**

Recycling of milk carton is supported by consumers who rinse and dry milk cartons at
home. A survey of consumers regarding processing of milk cartons in the household clarified
details of household processing by questionnaires. The results showed that an average of
3.3 liters of water per 1 liter carton were being used to rinse carton and 54% of consumers
use hot water. for rinsing. It is necessary to consider the environmental burden of household
processing. Also, it is clear that cartons that have rinsed and dried are easy to store and
carry to drop-off collection boxes. This convenience is one of the reasons that milk carton

recycling has rapidly expanded in Japan.
Keywords : Milk carton recycling, Volume of water, Hot water, Energy consumption, Handling
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Based on the data from a survey of recycling amount
of milk cartons in the mills involved in carton recycling.

Institute for Policy Sciences, Japan, 1994
Fig. 1 Milk carton recycling trend
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Table 1 Outline of questionnaire

Daiei Himonya store

Seiyu Shinkamifukuoka store

Survey place (Meguro-ku, Tokyo) (Kamifukuoka- shi, Saitama)
12 March. 1993 (Fri.)
Date 15 November. 1992 (Sun.) 13 March. 1993 (Sat)
Number of 54 50
Survey
Consumers who carried milk Consumers who answered process
Sample

cartons to collection boxes

milk carton in the household
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1.Running Water

2.Pour in Water and Shake :

3.Pour in Water and then Running Water

® Himonya
B Kamitukuoka

4.Pour in Water , Cut open,Running Wate

5.Pour In Water, Shake ,Drall

Averag

Running water : rinse by pouring water into carton from the tap.

Pour in water and shake : rinse by pouring water into carton, and shaking.

Pour in water and then running water : rinse by pouring water into carton, and shaking and
further rinsing, using running water.

Pour in water, cut open, running water : rinse by pouring water into carton, shaking, draining,
cutting open, and further rinsing using running water.

Pour in water, shake, drain : rinse by pouring water into carton, shaking, draining, and repeating
a few times.

;s e

Fig. 3 Average volume of water per milk carton for rinsing from the questionnaires
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Fig. 4 Ratio of using hot water for rinsing
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Fig. 5 Amount of stored milk cartons and storing period
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Fig. 6 Ratio of carrying way of cartons to
drop- off collection boxes
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Table 2 A load of household processing
of milk cartons

Washing water

consumption (used) 3.3liters,/carton

Energy used 33.50kcal /carton

Storing space 0.19cm? » year,/carton
Working time 35.67person « seconds /carton
Cost 10.39yen,/carton
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Table 3 Volume of water for rinsing

Taps are opened during rising (71.8 %)

3.95liters /carton

Taps are closed during rinsing (28.2 %)

1.66liters/carton

Volume of water

(3.95liters,/carton X 0.718) + (1.66 liters/carton X 0.282) =

3.3liters,/carton

Volume of running water from taps is estimated from the data of INAX.
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Table 4 Energy consumption by frequency of using hot water

Annual Washing Energy used®
hot :
Use water Electric .
water Te:mperatu;e consumption  water City gas, Total
rate difference’ etc
use C) (used) heater® (keal/ (kcal/
(%) rate? (liters/ . (kcal/ carton) carton)
(%) carton) carton)
Tap water 46.2 0 0 33 0 0 0
Always use hot water 26.0 100 20 33 3.55 198 234
Occasionally use hot water 16.3 33 20 33 0.74 42 49
Winter use hot water 115 33 30 33 0.79 44 52
Total 100 5.10 284 335

1) Annual hot water use rate: use of hot water one third of the time was assumed for [occasional hot
water user] and use of hot water for 4months during the year for [winter hot water user].
2) Temperature difference : annual average temperature difference between washing hot water and main

water [annual average 20°C, winter 30°CJ.

3) Water heater type (1990) : electric water heater 7.5%, city gas 92.5%.
Heat source equipment efficiency : electric water heater 0.95, city gas 0.8.
Temperature difference, water heater type, heat source equipment efficiency = based on the data of

Central Research Institute of Electric Industry.

4) Water heater primary energy conversion efficiency (0.38).

Table 5 Household processing cost
of milk carton

Washing cost 1.72yen/carton
Storing cost 0.76yen/carton
Working cost 7.92yen/carton
Total 10.40yen /carton
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Table 6 A load of household processing of milk carton per year

Washing water consumption (used) 673.2liters,/'year
Energy used 6,834kcal /year
Storing space 38.76cm?/year
Working time 121.28person * minutes,/year
Cost 2,121.6 yen /year
----- Washing cost 350.9yen/ year
Detail of cost Storing cost 155.0yen,/year
Working cost 1,615.7 yen /year

Milk carton consumption in the household : 204 cartons,/household ¢ year
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Based on the data from “Statistics of Energy, Economy '94”
The Energy and Modeling Center, 1994,

F}g. 7 Changes in the energy consumption of household
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Table 7 A load of household processing of milk carton (better case)

Present case Better case Reduce volume Reduce rate

w £ wa ter 3.30liters,/carton 0.50liters /carton 2.80liters,/carton 85%
consumption
Energy used 33.50kcal,/carton 0 kcal/carton 33.50kcal /carton 100 %
Storing space 0.19cm? » year,/carton 0.19cm? « year,/carton - -

King ti 35.67person * seconds/”  35.67person ¢ seconds,” _ _
Wor time carton carton
Cost 10.40yen,/carton 8.87yen/carton 1.53yen,/carton 15%
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