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Group Description Example Potential end uses

Type | Unprocessed wastes Quarry scalpings, quarry blocks, col- Fill, low grade road stone, armourstone
liery spoil brick clay

Type 2 Processed wastes—reclaimed mineral Silica sand wastes, limestone wastes, Silica sand, kaolin, brick clay, mineral
building stone wastes filler, aglime, aggregate

Type 3 Processed wastes—added-value Lead/zinc wastes, pegmatite wastes, Fluorite, barite, leldspar, rare earths,

products silica sand wastes mica, heavy minerals
Type 4 Beneficiated wastes Certain mine wastes Gemstones, high value metals
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Quarrying operation Potential products/minerals [tom mineral waste

Hard rock and building stone Aggregate (+lightweight aggregate), aglime, artificial soils, glass and ceramic raw materials, fill
mineral filler, stone paving/tiles and synthetic stone

Sand and gravel/silica sand Ceramic and brick clay, fill and fine aggregate

Coal Brick clay, fill, lightweight aggregate and road base

Kaolin Fine aggregate

Mineral sand Garnet, sillimanite, staurolite and monazite

Pegmatite Feldspar, mica, quarlz, lithium minerals, beryl, kaolin and bentonite (white)

Tale Limestone/dolomite, magnesite and decoralive stone

Phosphate (carbonatite-hosted) Fluorite, vermiculite, phlogopite, mica and limestone/calcite (host rock)

Metal Large variety ol geological settings and likely industrial mineral by-products
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Energy

Domestic waste .6 Municipal waste

/ 16 \Industry
/ 20 \FOI’E‘St["y’
/ 25 \Agr‘icu lture
/ 29 \Mining and quarrying
/ 35 \ZonStruction

Total 130 million tonnes
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Category

1990 1991 1992 1993 1994 1995
Colliery 36,450 36,679 32,900 25,229 15,927 17,575
Coal 9,932 10,423 9,347 8,871 8,559 8,944
China
Clay 27,339 26,205 22,526 22,156 22,778 23,283
Clay 19,756 16,335 15,172 13,799 15,174 16,725
Slate 7,180 7,200 6,520 9,240 8,040 5,500
Quarrying 42,413 40,403 38,525 39,464 42,115 40,769

TOTAL 143,069 137,244 124,990 118,759 112,593 112,795
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Waste

Category minerals
1996 1997 1998 1999 2000 2001 2002 2003

Colliery 16,112 15,141 12,543 10,444 8,594 8,674 8,196 7,818
Coal 9,292 9,107 8,094 8,095 7,005 7,292 6,799 6,300
China Clay 20,537 26,648 21,608 20,738 21,388 19,839 19,469 18,875
Clay 14,507 13,791 14,110 13,560 13,096 12,352 12,114 12,041
Slate 8,180 6,940 9,000 7,220 9,580 11,020 14,840 18,000
Quarrying 39,039 37,541 35,434 36,530 36,223 36,897 34,190 33,849
TOTAL 107,666 109,167 100,788 96,586 95,886 96,073 95,608 96,882
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Properties

Inert filler, type
Slump flow,

spread (mm)
Slump flow,

T 500 (s)
Slump flow,

T final (s)
L-box, T 200 (s)
L-box, T 400 (s)
L-box, blocking

ratio
28-d compressive

strength (MPa)
Modulus of
rupture (MPa)

Recommended
values GR35 GRS50  LS35 LS50
Granite Granite Limestone Limestone
650750 695 715 670 665
1.5 1.8 1.5 2.0
11.0 15.5 15.0 11.8
1.5 1.5 1.5 2.0
4.0 5.0 4.0 5.5
0.75-0.85 0.82 0.83 0.80 0.75
42.0 25.0 36.5 24.5
4.0 3.0 4.0 3.0
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Properties Beguired  Laboratory tests  Industrial tests
Density (g -::111_3J — 26 2.5

Shrinkage (%) ~8.3 8.1 0.6

Water absorption (%0) =<0.5 0.02 0.05

Bend strength (MPa) =27 73 32

Weibull modulus — 14 3
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