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Calculation Method and Optimization Path of Carbon Footprint of Copper
Smelting Products

XU Yiming
(JCC Guixi Smelter, Guixi 335400, China)

Abstract; Based on LCA life cycle method and IPCC factor method, an accounting method for product carbon
footprint of copper smelting enterprises is proposed. Taking Guixi Smelter as the template, the whole process of
copper smelting and the short process of miscellaneous copper smelting as the accounting object,and each production
process as the accounting unit, the carbon footprint of the whole process of copper smelting is calculated. The
analysis result shows that the carbon footprint of purchased electricity from copper smelting process accounts for
86.64% ,and the carbon footprint of purchased electricity from recycled copper smelting process accounts for
53. 8% ,which is the main contributor to the carbon footprint of copper smelting products. Based on the results of
carbon footprint calculation, this paper puts forward the emission reduction link and optimization path of copper
smelting enterprises.
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Fig. 1 Flowchart of the entire production process for the Guixi Smelter Il system
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Fig. 4 Calculation boundaries of copper smelting
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divided by process
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Fig. 6 Calculation boundaries of scrap copper recovery and smelting process
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Table 1 Activity data source

Activity data class Data level

Source Descr

Carbonate in copper concentrate
Furnace oil
Natgas(fuel)
Natgas(reductant)
Purchased electricity
Purchasedsteam
Limestone for acid waste treatment
Diesel(for vehicle)

Gasoline(for vehicle)

Secondary data
Primary data
Primary data
Primary data
Primary data
Primary data

Secondary data
Primary data

Primary data

Calculated value
Flowmeter
Flowmeter
Flowmeter

Electric meter
Flowmeter

Calculated value

Flowmeter

Flowmeter

Physical aggregate * ratio

Physical aggregate * ratio
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Table 2 Factor library selection

Factor types

Value

Factor source

Selection basis

Purchased electricity

0.525 7tCOz /MWh

{ Average COzemission factors of regional

power grids in China in 2011—2012)

Jiangxi Province is divided into Central

China according to power grid region

Purchased steam

0.297 47
tCOz /GJ

{Guidelines on Accounting Methods and
Reporting of Greenhouse Gas Emissions
of Other Non-Ferrous Metal Smelting and
Rolling Processing Enterprises ( Trial ) )
{General guideline of the greenhouse gas
emissions accounting and reporting for

industrial enterprises)

Steam enthalpy * thermal emission

factor

Natgas(fuel)
Natgas(reductant)
Furnace oil

Diesel for fuel

Carbonate in copper

concentrate

21.622 18X 10~ * tCO, /m?®
21. 622X 10~ * tCOz /m?

3.170 46 tCO2 /t
3.177 2 tCO, /t

0. 405 tCO, /t

{ Guidelines on Accounting Methods and
Reporting of Greenhouse Gas Emissions
of Other Non-Ferrous Metal Smelting and
Rolling Processing Enterprises(Trial) )

Natural gas burns as fuel

Natural gas reducing agent is involved
in anode furnace reduction process
furnace oil as fuel

diesel as fuel

Calcium carbonate in copper
concentrate directly participates in the
decomposition reaction in the

reaction tower

Limestone for acid

waste treatment

0.439 7 tCO; /t

{ Accounting Methods and Reporting
Guidelines for Greenhouse Gas Emissions
of Chemical Production Enterprises in

China(TriaD) )

Calcium carbonate is used to neutralize

dilute acids and belongs to the

chemical production process

R3 YREZWETERE

Table 3 Logistics transportation factor library selection

. Lower eating
Factor types

Carbon content per unit

Carbon oxidation
Data sources

value/(GJ « t7 1)  calorific value/(tC « G]™1) rate/ %
{ Guidelines on Accounting Methods and
Diesel(for vehicle) 43.33 0.020 2 99 Reporting of Greenhouse Gas Emissions of
Enterprises in Other Sectors of Industry
(Trial) ){ Accounting methods and Reporting
Gasoline(for vehicle) 44. 80 0.018 9 98 guidelines for greenhouse gas emissions of

land transport enterprises)
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Table 4 Accounting status of copper smelting process and emission intensity of each process
Carbon Proportion . , Product Product
Process L L Total/ Process
. Activity type emission/ of whole €O o/ % segment segment
sect S 2 8
seetions tCO, process/ % - ratior s total/tCO, ratio/ %
Purchased electricity 14 000 4.62
Compressed gas Divides electricity 6 000 1. 98
Purchased steam 1 500 0. 50
Smelting Furnace oil 45 0.01
. .. 66 625 21.99
furnace Oxygen divides electricity 40 000 13. 20
Diesel (fuel) 50 0.02
) ~ 81 825 27.01
Carbonate in copperconcentrate 5 000 1. 65
Natgas(fuel) 30 0.01
Purchased electricity 10 000 3. 30
Converting Purchased steam 0 0. 00
15 200 5.02
furnace Natgas(fueD) 200 0.07
Oxygen divides electricity 5 000 1. 65
purchased electricity 2 000 0. 66
Kaldo Compressed gas divides electricity 3 000 0.99
14 000 4. 62 14 000 4. 62
furnace Natgas(fuel) 7 000 2.31
Oxygen divides electricity 2 000 0. 66
Purchased electricity 2 000 0. 66
Compressed gas divides electricity 4 000 1. 32
Purchased steam 300 0.10
Affinage N i .
Natgas(fuel) 1 000 0. 33 26 300 8.68 26 300 8. 68
furnace
Natgas(reductant) 4 000 1. 32
Oxygen divides electricity 3 000 0.99
Furnace oil 12 000 3. 96
Flue gas .
o Purchased electricity 9 000 2.97 9 000 2.97
desulfurization
Purchased electricity 44 000 14.52
Compressed gas divides electricity 200 0.07 56 010 18. 49
Flue gas acid
. Purchased steam 800 0. 26 47 010 15.52
production
Natgas(fuel) 10 0. 00
Limestone for acid waste treatment 2 000 0. 66
purchased electricity 70 000 23.11
Electrolytic . . ..
fini Compressed gas divides electricity 200 0.07 75 200 24. 82 75 200 24. 82
refining
Purchased steam 5 000 1. 65
Slag Purchased electricity 48 000 15. 84
, o N ) 48 050 15. 86 48 050 15. 86
separation Compressed gas divides electricity 50 0.02
Logistics Diesel(for vehicle) 50 0. 02 ~ ~
. . . 1550 0.51 1550 0.51
transportation Gasoline(for vehicle) 1500 0. 50
Total 302 935 100. 0 302 935 100. 0 302 935 100. 0
x5 ERERAGRESER
Table 5 Accounting results of short process copper smelting
Process sections Activity type Carbon emission/tCO, Process ratio/ %
Purchased electricity 3 000
Compressed gas divides electricity 500
Natgas(fuel) 250
Tilting furnace Natgas(reductant) 2 000 57. 34
Oxygen divides electricity 3 000
Furnace oil 18 000
Diesel(for vehicle) 400
. o Purchased electricity 19 000
Electrolytic refining 42. 66
Purchased steam 1200
Total 47 350
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