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Development of a Dynamic Substance Flow Model of Zinc in Japan

Hiroshi TABAYASHL, Ichiro DAIGO, Yasunari MATSUNO and Yoshihiro ADACHI

Synopsis

: In this paper, a dynamic substance flow model of zinc in Japan was conducted. Currently, 60% of zinc is consumed for galvanized steels (gal-

vanized steel sheets and other galvanized steels), followed by brass in Japan. To analyze the substance flow of zinc in a dynamic way. the
linkages of zinc with other substances were considered in this model. Furthermore, the dissipated zinc during the use phase was taken into
account using the existing results of atmospheric exposure tests. At the end-of-products, most of zinc is recovered as steel scraps or copper
alloy scraps. In the re-melting process in electric arc furnace (EAF) of steel, zinc is vaporized, separated from steel, and generated as EAF
dust. So, zinc can come back into the zinc cycle again. On the other hand, when zinc is used in copper alloys, zinc is not recycled as zinc but
mixed into copper cycle. The mass balances of zinc in the substance flow analysis were verified by comparing estimated values of the model
with statistics and other estimation at the recovering processes of zinc. Using this model, in-use stock of zinc in Japan was estimated as ap-
proximately 330kt in 2005, which was about five times as much as recovered zinc. The amounts of unrecovered zinc in 2005 were estimated

as around 190 kt. Of these losses, 70% were unrecovered in the steel cycle, e.g. dissipated into environment as sacrificial materials or with

uncollected steels. Finally, complete zinc flows in Japan were determined with the results of this model.

Key words : sacrificial materials; substance flow analysis; zinc cycle; dynamic model; in-use stock.
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Fig. 1. Substance flow model of zinc.
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Table 1. Corresponding end-use category with statistical
categories in Hot dip galvanized steel.

Hot dip galvanizing products in statistics2!’
Application
1980~1995 1996~2006
Cupper pipe Cupper pipe
Road Road
) Construction equipment Construction equipment
Construction
Grating/Lath Grating
Electric machine Electric power equipment
Electric power equipment | —
Buildings Buildings/conservatory Buildings
Ships Ships
Cooling and heating -
Machines
Ferrule Ferrule
Rail vehicles Rail vehicles
Passenger vehicles | Ferrule Ferrule
Trucks Ferrule Ferrule
Containers - -
Steel products Steel products
Other products Other products Fastener
- Other products

Table 2. Corresponding end-use category with statistical
categories in die casting.

Application Zinc alloys die casting in statistics??

Construction -

Buildings -

Machines General machinery, Electrical machinery, Motor cycle
Passenger vehicles | Automobiles

Trucks Automobiles

Containers -

Other products Other products
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Table 4. Loss of zinc at the recycling processes.

Table 3. Runoff rate of zinc. Unit: %

Number of | Runoff rate obtained in Estimated runoff rate used Process Loss [ Residual zinc
samples previous studies (g/m2/year) | in this study (wt%/year) Vaporization process in EAF 0 100
Inland areas 21 12.5 2.27 Unrecovered dust(Landfill as EAF dust) 35 65
Coast areas 11 229 4.2 The Waelz process 6 59
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Fig. 2. Stock in use of zinc as die casting, galvanized steel

sheets and other galvanized steel.
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Fig. 3. Recoverd zinc in Japan.

Table 5. Loss of zinc in 2005.

Loss(kt) Loss(%)
Sacrifice 94 52
Unrecoverd steel products 38 21
Landfilled EAF dust 42 23
Loss in the Waelz process 8 4
Total 182 100
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Fig. 4. Comparison between statictical and estimated
remelting zinc.
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Table 6. Composition of EAF Dust.

Zinc

Sotetsu Metal sample 29%

Sumitomo Metal Mining Shisaka Works sampleA 18%
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Sumitomo Metal Mining Shisaka Works sampleB

Sumitomo Metal Mining Shisaka Works sampleC

Sumitomo Metal Mining Shisaka Works sampleD
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Fig. 5. Comparison between estimation in this study and
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