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and precnous nonferrous metals:

Rich in nickel, ruthenium, rhodium, cobalt, copper, manganese, gold and
silver metals. The total reserves are dozens of times higher than the
corresponding reserves on land
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Fig. 1 Distribution and characteristics of nonferrous metals
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Table 1 International comparison of deep-sea mining system technical proposals
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Technical proposals Technical characteristics Year County Cost Tecl}n}(fal
performance feasibility
. Single bucket towed by .
Trailer type 1960 USA Very low More feasible
surface boat
Continuous rope A single boat lifts multiple o
1967 Japan Average Poor feasibility
bucket type buckets along the rope
Continuous chain Double boats lift multiple
) 1972 France Average Average
bucket type buckets along the chain
Minerals are carried back and .
Shuttle boat type 1979 France Very low More feasible
forth by boat
o Minerals are pumped to the America, Japan, Canada ) .
Pipe lift type 1978 Veryhigh Feasible

surface by pipes

and Germany
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Fig. 5 Experimental equipment for core surface relocation survey(a) and operation flow of AE in-situ stress measurement

method based on core surface relocation technology(b)>* !
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e Sensor coordinates, S, (x;, v, z;)
Time-difference ® First wave arrival data, ¢,

seismic source @ Pre-determined P-wave velocity, v
location method

Joint
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solution e Source coordinatesyP (x,, Yy, Zo)

‘ e Start time, 7,

v System equipment
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Fig. 6 Principle and equipment of microseismic data acquisition system
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* Wastewater is used for mine filling. For every ton of
filing body produced, the water consumption is 0.13
tons. The filling process can consume a large amount
of mining or mineral processing wastewater, and most
of the pollutants are effectively solidified during the
filling process.

* The remaining wastewater can meet the discharge

requirements after sewage treatment.
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Fig. 7 Wastewater discharge up to standard: (a) Industrial wastewater discharge site; (b) Wastewater treatment plant; (c) Treatment

method and standard parameters
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Fig. 8 Deep-sea mining operations
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Practice and thought on sustainable development of
nonferrous metal mining

HUANG Lin-gi"?, CHEN Jiang-zhan"?, ZHOU Jian"? YIN Tu-bing"?, DONG Long-jun"?,
MA Chun-de"?, SHI Ying"?, LI Xi-bing"?

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Hunan Provincial Key Laboratory of Resources Exploitation and Hazard Control for Deep Metal Mines,
Central South University, Changsha 410083, China)

Abstract: With the layout and implementation of the national strategy of deep earth, deep sea and deep space, the
sustainable development of nonferrous metal mining will have higher requirements in the near future. Based on the
distribution and characteristics of precious non-ferrous metals in deep sea, deep earth and deep space, this paper
systematically summarizes the present situation and prospect of the "Three Deep" mining of nonferrous metals in
China and other countries, and puts forward that the sustainable development of non-ferrous metals in the future
must take the road of accurate, continuous, intelligent and green mining. This paper introduces the work the author
has done to realize the sustainable development of nonferrous metal mining, and gives some thoughts on the steady
progress of the sustainable development of nonferrous metal mining in the future.

Key words: nonferrous metal mines; sustainable development; non-explosive continuous mining; intelligent

mining; green mining
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