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Life Cycle Inventory Analysis of Aluminum Can for Beer and Low-malt Liquor
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In the forming process of the aluminum DI (Drawing and Ironing) can, a large quantity of wa-
ter is consumed to rinse out the coolant (lubricant and cooling agent), and a lot of the solid waste
is generated from the treatment of this wastewater. To lessen these environmental loads, the alu-
minum can formed from the aluminum coil that was laminated by the polyester film was newly de-
veloped. In this study, the inventory for life cycle of the laminated aluminum can was analyzed,
and the environmental loads such as energy consumption, COs emission, water consumption, and
solid waste were evaluated.

As a result, it was confirmed that the laminated aluminum can which need not use the lubri-
cant was able to reduce these environmental loads compared with a conventional aluminum DI can.

Keywords : LCI, laminated aluminum can, aluminum DI can, Beer and low-malt liquor,
Environmental loads
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Table 1 Weight of each aluminum can and accessorihs.

Capacity Aluminum can Body (g) End (g) Coating and laminate (g) |
Aluminum DI can (206) 12.0 3.9 0.2
350ml Aluminum DI can (204) 12.0 3.2 0.2
Laminated can (204) 11.5 3.2 0.7
Aluminum DI can (206) 15.0 3.9 0.3
500ml Aluminum DI can (204) 15.0 32 0.3
Laminated can (204) 15.0 3.2 0.9
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Table 2 CO; emission units of energy consumption in this LCI.

L Heavy ofl (fkg) Light ol tkg) - LPGig) Electricity-Japa(kWh) _|Electricity-Al production (kWb
[E,u_em y consumption (keal)) 10734 11085 12000 2228 1364
CO0, emission (kg) 3.219 3.186 3.007 0.439 0.271
Reference 14) 14) 14) 15) 14)

Table 3 CO; emission
40,0004-Ship (Austratis) 40,0001-Ship North America)

units of transport in this LCI.

| BawllGg 7.937E+05 7.806E40S
CO, emission (ke) 2.55SE+06 2.539E406
Reference 14) 14)
201 Truck (100ke) 11+-Troek (100k) 10+ Track (100K anTrock (100km) 2 Truek (100km)
Lipht oil (k) 3 2593 2B 1509 1037
€0, cmission (kp) us a2 4.2 472 323
Refereace 14) 14} 14) 14) 14y
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Fig. 1 Production and waste flow for the aluminum can in this LCI.
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Table 4 Detailed data for the production and waste system of 350 ml aluminum DI can.

Aluminum can production | Reference Alumi can waste ﬁd‘cnnc:
Bauxite mining Separating
Electricity [ 0.002 (kwh/kg-bauxite) |  16) Electricity | 049 (kwh/t-aluminum can) | 16)
Heavy oil | 0.012 (kg/kp-bauxite) | 16) Press
Alumina preducti Electricity | 38.57 (kwh/t-eluminum can) | 16)
Electricity 0.503 (kwh/kg-alumina) 14) Shredding
Heavy oil 0.294 (kg/ke-glumina) 14) Electricity 28.5 (kwh/t-aluminum can) | 16)
Watcr consumption 117.0 (kg/kg-alumina) 14) Solid waste 0.01 (kg/-aluminum can) | 16)
Alominum production Production of dary maierial
Electricity 14.67 (kwh/kg-aluminum) 14) Electricity 0.09 (kwh/kg-gluminum) 14)
Heavy oil 0.589 (kg/kg-aluminum) 14) Heavy oil 0.069 (kg/kg-2luminum) 14)
Water consumption 555.6 (kg/kg-aluminum) 14) LPG 0.01 (kg/kg-aluminum) 14)
Squeezing Salid waste 0.135 (kg/kg-aluminum) 14)
Electricity 2.04 (kwh/kg-aluminum) |  14) Landfilling
Heavy oil 0.177 (kg/kg-eluminum) | 14) Light oit | 0.0013 (kg/kg-aluminum) | Measured
Forming the aluminum can Polyesicr resin production
Electricily 0.0023 (kwh/aluminum can) | Measured Energy 6052 (keal/kg-polyester regin)] _15)
LPG 0.0043 (kg/aluminum can) | Measured | Water il 298.4 (kgfkg-polyester regin) 15)
‘Water consumplion 0.177 (kg/eluminum can) | Measured Solid waste 0.003 (kg/kg-polyester regin) 15)
Solid waste 0.0008 (kg/aluminum can) | Measured CO, emission 1.416 (kg/kg-polyester regin) 15)
Filling _ Polyester fim product
Electricity 0.0056 (kwh/aluminumcan) | M d Energy 5278 (keal/kg-polyester (itm) 17)
Heavy oil 0.0017 (kg/aluminum can) | Measured Solid waste 0.059 (kg/kg-polyester film) 17)
‘Water consumplion 0.396 (kg/aluminum can) | Measured CO, emission 1.196 (kg/kg-polyester film) 17)
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Table 5 Input (energy and water consumption) and output (CO; and solid waste)

for life cycle of several kinds of aluminum cans.
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Fig. 2 Relative ratio of energy consumption for life cycle of several
aluminum cans on the base of aluminum DI can (206).

CO2 emission

—&— Aluminum DI can (206)
—®— Aluminum DI can (204)
—k -Laminated can (204)

Solid waste ¢ Water consumption

Fig. 3 Comparison among environmental loads for life cycle of three kinds
of 350 ml aluminum cans on the base of aluminum DI can (206).
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Fig. 4 Comparison among environmental loads for life cycle of three kinds
of 500 ml aluminum cans on the base of aluminum DI can (206).
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