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Abstract

Construction waste is generated at a rate of approximately 221,102 tons/day in Korea. In particular, mixed construction waste
generates approximately 24,582 tons/day. The other components were recycled by 98.9%. The amount of greenhouse gas
emissions from the waste was 17.1 million tons of CO2 equaling 2.3% of the total greenhouse gas emissions. To reduce
greenhouse gas emissions, reducing the environmental impact is becoming increasingly important. However, appropriate
treatment must first be established, as mixed construction waste is also increasing. Thus, an effective plan is urgently needed
because it is frequently segregated and sorted by the landfill and incinerated. In addition, there is an urgent need to prepare
various effective recycling methods rather than a simple treatment. Therefore, this study analyzed the environmental impact of
the treatment of mixed construction waste by calculating greenhouse gas emissions. As a result, the highest greenhouse gas
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generation occurred during the incineration stage. Moreover, the optimal method to reduce greenhouse gas emissions is

recycling and energy recovery from waste. In addition, the amount of greenhouse gas generated during energy recovery from
the waste stage was the second highest. However, greenhouse gas emissions can be reduced by using waste as energy to reduce

fossil fuel consumption. In addition, for the transportation stage, the optimal reduction plan is to minimize the amount of

greenhouse gas emissions by setting the optimal distance and applying biofuel and electric vehicle operations.

Key words : Mixed Construction Waste, Life Cycle Assessment(LCA), Estimation of Greenhouse Gas Emissions, Environmental

Impact, Recycle
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Table 1. Mixed construction waste generation"

SEERE T RN

¢

A

A4

Waste type

Combustible non-flammable mixed

Generation (ton/day)
Waste boards 206
Waste panel 9
Mixed construction waste 24,367

Table 2. Scenario settings for the treatment of mixed construction waste

Type The details

Scenario 1 Landfill : non-combustible waste (2,437 ton/day)
Incineration : combustible waste (21,930 ton/day)

Scenario 2 Recycling : non-combustible (2,437 ton/day) and combustible waste (5,570 ton/day)
Landfill : the other non-combustible waste (1,219 ton/day)

Scenario 3 Energy recovery from waste : combustible waste (21,930 ton/day)
Landfill : non-combustible waste (2,437 ton/day)
Energy recovery from waste : combustible waste (21,930 ton/day)

Scenario 4 Recycling : non-combustible waste (2,437 ton/day)
Landfill : the other non-combustible waste (1,219 ton/day)

Table 3. Fuel consumption of vehicles according to the transport distance of mixed construction waste

Type Unit Generation
Mixed construction waste ton/day 24,367
Number of vehicles required units 1,624
Transport distance km 44
Vehicle fuel economy km/L 32
Fuel consumption of vehicles according to the transport distance L 22,330
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Fig. 1. Greenhouse gas emissions caused by transportation
for 4 scenarios.
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Table 4. Landfill gas collection according to noncombustible
waste generation

Annual landfill gas

Non-combustible | Annual landfill gas .
collection of

waste collection per ton .
(ton/yr) (m*/yr) noncombustible
Y ¥ waste (m’/yr)
889,505 1.45 1,289,782
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Fig. 2. Greenhouse gas emissions caused by landfill for 4
scenarios.
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Table 5. Results of physical composition of mixed con-
struction waste in landfill

Type Percentage (%)
Wood 254
Synthetic resine 7.5
Wallpaper 2.1
Fider 1.2
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Fig. 3. Greenhouse gas emissions caused by incineration
for 4 scenarios.
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Table 6. Electrical energy consumption in the particleboard production of waste wood

Waste wood Type Amount
1 ton Electrical (kWh) 0.1
ectrical ener;
5,570 ton & 557

Table 7. Electrical energy

consumption in the recycled aggregate production of waste concrete

Waste concrete Type Amount
1 ton . 1.4
Electrical energy (kWh)
2,437 ton 3,411

Table 8. Electrical energy consumption in the production of energy recovery from waste

Waste combustible Type Amount
1 ton . 2.8
Electrical energy (kWh)
21,930 ton 61,404
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Fig. 4. Greenhouse gas emissions caused by recycling and
energy recovery from waste for 4 scenarios.
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Fig. 5. Greenhouse gas emissions results for 4 scenarios.
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