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Abstract

Supply deficit of lead commodities and environmental pollution can be simultaneously resolved through the recovery and
recycling of waste lead. The recent recovery of lead through recycling of the lead battery waste is a positive development. To
maximize the effect of lead recovery and recycling in the future, the updated status of the lead material flow should be
recognized. However, such an analysis at the preliminary stages may be cumbersome owing to the complexity and diversity of
emission sources and material streams. At this stage, a preliminary screening by domestic lead flow using public information
should be feasible. Therefore, in this study, using the data from the UN Comtrade and domestic PRTR (Pollutant Release and
Transfer Register) databases, the amounts of lead import, emission, and transfer were identified and cross-checked with the
domestic lead flow described in the National Material Flow Analysis database. The lead flow for major categories such as waste
lead-acid batteries showed a rough consistency between the databases.
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Table 1. Overall lead material flow of Korea in 2018 (unit: 1000 tonnes)”

Input Output
Into Import | from Prev. | Recycling Into Export | Collection | to Next
Raw or feedstock materials 417 562 3 421 420 356 630
Primary processed products 16 629 4 641
Intermediate products 34 642 417 10 248
Finished products 5 152 39 117
Use & Accumulation 213 160
Collection 254 170 1 422
Recycling 422 422
Disposal 1
Total 871 2231 422 817 170 2480
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Table 2. Comparison of the domestic lead flow described in each database set (unit: tonnes)

Vg e

8-10)

UN Comtrade®
(tonnes)

PRTR'” (tonnes)

Lead Flow” (tonnes)

Implications

Waste lead batteries

Waste lead batteries

- Very high similitude between the imported lead amounts of

232,606* 253,606| (waste) lead batteries, assessed in UN Comtrade versus Korean
Lead battery National Material Flow Analysis®” .

17,315%* - The difference between the amounts probably resulting from the
slightly underestimated lead content in the batteries assumed in
this study with the UN comtrade data.

Lead ore or Lead ore or - High similitude between the imported lead amounts of lead ores,

concentrate concentrate 358,556 | oxide, slag, etc. assessed in UN Comtrade versus Korean National

320,139*** Zn byproducts Material Flow Analysis®®” .
Lead oxide, etc. 59,691|- The difference between the amounts probably resulting from (1)
143%** the underestimated lead content in the imported ores, oxide, slag,
Lead slag, sludge, etc. batteries assumed in this study with the UN comtrade data;
ash, etc.  5,420%** (2) different categorization in specification of lead goods between
the two datasets.

Bulk lead Bulk lead 143,614 |- High similitude between the imported bulk lead amounts,

153,659%**%* assessed in UN Comtrade versus Korean National Material Flow

Analysis®” .

- The difference between the amounts probably resulting from
slightly overestimated lead price of the bulk lead, assumed in this
study with the UN comtrade data.

Transfer to treatment

Process byproducts

- Similitude between the collected waste lead amounts, assessed in

facilities 13,504 10,008| Korean PRTR versus Korean National Material Flow Analysis™'? .
- The difference between the amounts probably resulting from
different categorization in specification of lead wastes between
the two datasets.
Discharge to Discharge - Huge difference between the discharged waste lead amounts,
environment 19|(to environment?) assessed in Korean PRTR versus Korean National Material Flow

1,103

Analysis™'? .

- The difference between the amounts probably resulting from the
limited inclusion of waste lead only from industrial sources by
PRTR.

(Note) * Lead content is assumed to be 60% inside waste lead batteries, and 90% of all the imported waste batteries are assumed to be
waste lead(-acid) batteries.
** Lead content is assumed to be 60% inside the lead batteries, and the weight of each imported lead battery is assumed to be 15

kg.

**%* Lead content is assumed to be 50%.
*#*** The price is assumed to be $ 2534/ton
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Fig. 1. Domestic annual amounts of waste lead to be
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the raw data were obtained from the domestic

PRTR (Pollutant Release and Transfer Register)
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