





















































































































































































































	[4] MANGANESE ORE AND FERRO-MANGANESE
	B. PRODUCTION
	VI. Advances in Manganese Production Technology and Future Prospects
	2. Production of Ferro-Manganese
	2.1 High-Carbon Ferro-Manganese
	2.1.5 Work environment and energy conservation

	2.2 Silico-Manganese
	2.3 Medium- and Low-Carbon Ferro-Manganese

	3. Future Production Technology of Ferro-Alloys


	C. CONSUMPTION
	I. World and By-Country Consumption Trends of Manganese
	1. World and By-Country Consumption Trends of Manganese Ore
	2. World and By-Country Consumption Trends of Ferro-Manganese

	II. Manganese Consumption Trends by End-Use and by Type
	1. Manganese Ore Consumption Trends by End-Use
	2. Ferro-Manganese Consumption Trends by Type
	3. Ferro-Manganese Consumption Trends by End-Use
	4. Historical Trends in Unit Consumption of Net Manganese Content in Ferro-Manganese per tonne of Crude Steel

	III. Innovations in Application Technology of Manganese
	1. Technological Innovations in Manganese Ore Consumption
	2. Technological Innovations in Ferro-Manganese Consumption

	IV. Import and Stockpile Policies in Major Consuming Countries
	1. Import Policies
	2. Stockpile Policies
	2.1 The United States
	2.2 Sweden
	2.3 The Federal Republic of Germany
	2.4 France
	2.5 Japan



	D. INTERNATIONAL TRADE
	I. Trends of International Trade in Manganese Ore and Ferro-Manganese
	1. Change in Trade Volumes of Manganese Ore
	2. Flow of World Trade in Manganese Ore
	3. Changes in Trade Volumes of Ferro-Manganese
	4. Flow of World Trade in Ferro-Manganese

	II. International Transaction Modes
	III. Changes in International Price and Contributing Factors
	1. Changes in International Price of Manganese Ore and Contributing Factors
	2. Changes in International Price of Ferro-Manganese and Contributing Factors


	E. SUPPLY AND DEMAND PROJECTION
	I. Demand Projection
	1. Past Trends and Recent Situations
	2. Projections by Various Institutions
	3. Assumptions for Demand Projection
	3.1 Projected Crude Steel Production
	3.2 Assumptions for Projecting Demands for Manganese Ore
	3.3 Projection of Demands for Manganese Ore by Consuming Sector
	3.3.1 Unit consumption rate of ferro-manganese
	3.3.2 Consumption share of the use in iron and steel
	3.3.3 Consumption share of uses other than for iron and steel


	4. Demand Projection

	II. Supply and Demand Balance
	1. Supply and Demand Balance of Manganese Ore
	2. Supply and Demand Balance of Ferro-Manganese


	F. COMMENTS ON POSSIBILITY OF EXPORT FROM CARAJAS
	I. Manganese Ore
	II. Ferro-Manganese


	[5] COPPER AND COPPER CONCENTRATE
	CONTENTS
	A. OUTLINE OF THE EXTRACTION AND USE OF COPPER
	I. Properties and Applications
	II. Type of Ore and Ore Deposits
	III. Outline of Production Technologies
	1. Mining and Milling
	2. Smelting
	2.1 Smelting
	2.2 Converting
	2.3 Electrolytic Refining

	3. Copper Scrap


	B. COPPER PRODUCTION
	I. Worldwide Reserves of Copper
	II. Trends in Production of Copper Concentrate
	III. Trends in Production of Refined Copper
	IV. Production Capacity
	V. New Projects and Plans for Increases in Production
	VI. Production Costs
	1. Byproduct Credits and Production Costs
	2. Break-down of Costs by Process
	3. Cost of Financing

	VII. Administrative Policies for the Copper Mining Industry
	1. Government Controls
	2. Tax Systems

	VIII. Technological Innovations in Production
	1. Mining
	2. Milling




