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Nickel Material Flow in Korea

Hyun Bock Lee

Korea Institute Geoscience and Mineral Resources (KIGAM), Gageong dong 30, Yuseong gu, Daejeon, 305-350,
Korea

Uses of nickel have been widened in 20th century thanks to development of steel industry and mwmnitions indus-
try and also the demand from each uses on nickel has grown rapidly. In recent 5 years, the market price of nickel
has been in bull market, so the security of supply became a big issue for each nickel user. However the entire
material flow of nickel is not completed yet in Korea and not even in advanced countries, so recycling rate of
nickel from raw materials to finished goods is not sufficient. Although statistical data and report systems about
nickel are unprepared in domestic market, this study is carried out with limited market data for the completed
material flow of nickel in domestic market and establishing recycling policies of nickel.

Key Words : nickel, distribution, material flow
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A 20.6%), FAITHI53,700%, 11.6%), YE (152,300
B, 115%), Z7(124,000%, 8.6%), &= (107,700%,
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(Table 3, Fig. 1).
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Table 1. World nickel reserves and reserve base (unit :
thousand tonne).

Countries Reserves Reserve Base
Australia 24,000 27,000
Russia 6,600 9,200
Cuba 5,600 23,000
Canada 4,900 15,000
Brazil 4,500 8,300
New Caledonia 4,400 12,000
South Africa 3,700 12,000
Indonesia 3,200 13,000
China 1,100 7,600
Philippine 940 5,200
Colombia 830 1,100
Dominican Republic 720 1,000
Venezuela 560 630
Botswana 490 920
Greece 490 900
Zimbabwe 15 260
Other countries 2,100 5,900
World total(rounded) 64,000 140,000

Z}& : Mineral Commodity Summaries 2007, USGS

Table 2. World nickel production and consumption (unit : thousand tonne).

year

. 2003 2004 2005 2006 2007
Region

Europe Mine Production 331.6 316.6 3255 332.6 340.6
Refined Production 456.2 461.0 483.8 498.6 491.7
Refined Consumtion 482.1 451.2 466.6 482.7 442.7
Africa Mine Production 77.8 71.9 80.0 77.1 71.7
Refined Production 57.1 56.1 58.3 54.7 51.5
Refined Consumtion 41.2 46.2 46.8 53.5 452
Aisa Mine Production 225.0 229.3 236.8 282.6 375.3
Refined Production 236.4 253.2 2721 318.0 415.5
Refined Consumtion 565.8 583.4 611.3 666.6 713.6
America Mine Production 369.6 400.9 408.5 442.9 463.4
Refined Production 281.4 317.0 312.0 3259 333.8
Refined Consumtion 156.2 164.7 169.5 188.2 202.3
Oceania Mine Production 303.1 305.0 297.9 288.0 308.2
Refined Production 180.1 165.2 168.7 164.7 157.4
Refined Consumtion 1.7 1.7 1.7 1.7 1.7
World Total Mine Production 1307.1 1323.7 1348.7 1427.2 1559.2
Refined Production 1211.2 12524 1295.5 1361.7 1449.8
Refined Consumtion 1246.9 12472 1297.1 1395.6 1405.5

Source : World Metal Statistics Yearbook 2007, WBMS
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Table 3. Uses of primary nickel.

Products Major Uses
Cathode Nickel alloys and electroplating
Pellets Nicke!l alloys
Powder Chemicals, powder metallurgy, batteries
Briquettes Batteries
Rondelles Nickel alloys

Ferro-Nickel Stainless steel, nickel alloys
Oxide sinter  Steclmaking

Nickel salts  Chemical industry, plating
Source :

Nickel Institute(www.nickelinstitute.org)

Cast iron
plating 3%

Special steel _
5%

Source : Nickel institute{www.nickelinstitute.org)

Fig. 1. Ratio by uses of nickel.
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Fig. 2. Rario by end - use application.
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Fig. 3. Ratio by uses in commercial sector.
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Table 4. Average life and recycling rate of products in commercial sector.

Uses Average life (year)

Recycling types and rate

60% - Recycled as stainless sieel scrap
White goods 15 37% - Recycled as either ferrous scrap or electronic scrap
3% - Losses including to landfill
10% - Recycled as nickel
Electronics 10 20% - Recycled as stecl, brass and plastics
70% - Losses including to landfill
33% - Recycled as nickel/ stainless steel scrap
Tableware 30 33% - Recycled as steel
34% - Losses including o landfill
25% - Recycled as stainless sieel scrap
Domestic kitchenware 25 30% - Recycled as steel
25% - Losses including to fandfill
80% - Recycled as stainless steel scrap
Commercial kitchenware 20 10% - Recycled as steel, brass
10% - Losses including o landfifl
08% - Recycled as stainless steel scrap
Beer kegs 15 1% - Receyeled as steel

10+ - Losses including o landfili

Smailer items(e.g disposable needle) - controlled landfill
Lager items

Medical appliance 20 40% - Receyeled as stainless stect scrap
209% - Recycled as steel
40% - dispersed including to landfill
84% - Recycled as cupro-nickel
Coinage 25 10% - Recycled as steel, brass

5% - losses

Petroleumand
gas :
8%

Power
production
12%

k\_Food
General processing
vesselsand 17%
tanks
16%

Source : Nickel institute{www.nickelinstitule.org)

Fig. 4. Ratio by uscs in industrial sector.
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Fig. 5. Ratio by uses in transport sector.
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Table 5. Average life and recycling rate of products in industrial sector.

Uses Average lifc (year) Recycling types and rate

80% - Recycled as nickel
Chemical Industries 25 19% - Recycled as stcel
1% - Dispersed including o landfill

8()‘7( - Recyeled as nickel
5% - Recycled as steel
5% - Dispersed including to landfill

Food Processing

j
N

80% - Recycled as nickel
General vessels and tanks 25 15‘7 - Recycled as sicel
5% - Dispersed including to landfill
80% - Recycled as nickel
20 19% - Recycled as steel
1% - Dispersed including to landfill
80% - Recycled as nickel

Power production
(heat exchangers, gas turbines)

Petroleum and gas 20 19% - Recycled as steel
19% - Dispersed including to landfill
Other 50% - Recycled as nickel
(textile printing, industiral 20 25% - Recycled as steel, brass
use batteries, catalysts) 25% - Dispersed Including to landfili

Table 6. Average life and recycling rate of products in transport sector.

Uses Average lile (year) Recycling types and rate
40% - Recycled as nickel
Automotive 12 40% - Reeyeled as steel, brass

20% - Dispersed including to landfill

85% - Recycled as nickel
Acrospace 15 149% - Recvcled as steel
1% - Dispersed including to landfill

75% - Recycled as nickel
Marine 35 20% - Recycled as steel, brass
5% - Dispersed including to landfill

75% - Recycled as nickel
Rail 35 20% - Recycled as steel, brass
5% - Dispersed including to landfill

70% - Recycled as nickel
30% - Dispersed including to land(ill

5 . . . s
Hze) Fazel W@ nels U M? agﬁusa -

Source © Nickel institute(www.nickelinstitute.org)

= 1
V), #lrelR BT s, o) AEE TR AEE Fig. 6. Ratio by uses in construction sector.
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Table 7. Tmports of nickel.
HS . 2003 2004 2005 2006 2007
ems
Code tonne 10008 tonne  1000$  tomme  1000$  ronme 10008 tomne 10008
7501 i;‘:g 39,611 273,224 40,755 418861 38631 434695 37220 684,851 37427 1,123,544
7502 U“r:?ggzlgh‘ 38,825 351,582 44,117 618477 42,562 645619 36,552 749,538 193586 760,557
Nickel
7503 waste 109 422 444 1218 319 676 204 1,634 492 5317
and scrap
Nickel
7504 powder 805 13.715 957 23294 980 27624 1,108 38,792 1,187 67,642
and flakes
Nickel
7505 bars, rods, 1238 21,984 1,142 28025 1334 37818 1760 57204 1,865 95288
profiles
Nickel
7506 plates, 2,134 288690 1991 41,730 3355 52202 1979 56933 2229 88379
sheets, strip
Nickel y "
7507 . 620 18,483 886 34,245 751 27874 1082 40465 809 53322
tube, pipe
Other
7508 articles 396 45712 411 58,186 351 58222 201 39435 364 44,835
of nickel
Total metallic items 83,738 753,991 90,703 1,224,036 88,283 1,284.730 80,116 1,668,852 63,950 2,238,884
7202.60 ferro nickel 120,673 292,584 133908 483719 126,147 479303 135408 704,616 91,183 775,010
7204.21 s;tsetealmsls;;p 344,868 316286 475267 668,430 401,258 600364 434453 862,781 376,053 1,326,873
) Nickel . . . g
2825401 o 264 2,345 356 4,567 256 3,638 346 5491 1202 40482
Nickel c .
2825.402 . 25 274 44 587 32 419 3 592 203 5250
hydroxide
282735 CPloMdes g uss ead 2393 685 2824 636 3472 459 4443
of nickel
283324 SUPhAC e Gs7a 2813 10213 3048 11788 3478 18.072 3059 27.742
of nickel
Total chemical =3 p03 o651 3857 17760 4021 18669 AS03  27.627 4923 77917
compounds of nickel
Source : KITA(Korea International Trade Association)
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Table 8. Nickel imports by countries and type of business of import companies.

631

HS Items Imports by countries Type of Businesg
Code of Import Companies
7501 Nickel mattes Japan, Canada, Indonesia Steel, Electronics
7502 Unwrought nickel Russia, Australia, Canada, South Africa Steel
7503 Nickel waste and scrap Japan, China, Philippine Scrap, Steel, Electronics
7504 Nickel powder and flakes Canada, Japan, USA Electronics, Steel
7505 Nickel bars, rods, profiles China, USA, Japan Steel, Machinery
7506 Nickel plates, sheets, strip USA, Japna, German Steel, Electronics, Chie
7507 Nickel tube, pipe Sweden, USA, Japan Machinery, Steel
7508 Other articles of nickel Japan, China, USA Machinery, Electronics
7202.60 ferro nickel Japan, Indonesia, Dominican Republic Steel
7204.21 Stainless steel scrap Netherlands, Japan, USA Steel
2825.401 Nickel Oxide Australia, Japan, China Steel, Electronics
2825.402 Nickel hydroxide Japan, Czech, China Chemical, Electronics
2827.35 Chlorides of nickel France, Taiwan, China Chemical
2833.24 Sulphate of nickel Taiwan, Finland, Belgium Chemical
Source : KITA(Korea International Trade Association)
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Table 9. Nickel content of raw material of stainless steel.

Ttems Content of Nickel(%)
Ferro nickel 20
Stainless steel Scrap 8
Source : POSCO
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