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Sustainable development of non-ferrous materials industry and
recycling economy

ZUO Tie-yong, DAI Tie-jun

(Institute of Recycling Economy, Beijing University of Technology, Beijing 100124, China)

Abstract: The non-ferrous materials industry in China has got swift and violent development in the recent years. The
output of many non-ferrous materials has already occupied arranging or important status in the world, and made great
contributions to the high-speed development of national economy in China. However, the whole process of the
abstraction, preparation, and production, using and discarding of the non-ferrous materials is course of consuming
resources and destroying environment, constantly from the view of resources, energy and environment, which directly
affects the sustainable development of economy and society. So improving the utilization efficiency for resource and
energy, and reducing environmental load in the non-ferrous materials industry that are imminent problem to realize its
sustainable development. Taking “reduce, reuse, recycle” as the principle, launching three different scales of recycling of
industrial materials extensively, developing the vein industry in a more cost-effective manner, extending the eco-design
energetically, researching and developing the materials of saving energy, environmental protection and recycling etc, thus
we can change the situations of the high yield and low output value in China’s non-ferrous materials industry, promote the
traditional material industry to ecological transformation and upgrade in an all-around way, develop recycling economy,
and implement the sustainable developmental road.
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Table 1 Chinese non-ferrous materials total output and world

arranging in 2006
Growth compared
tput 1
Material Ou Eu / with that of last Wor ,d
107t arranging
year/ %

Refined copper 292.50 17.80 1
Electrolytic aluminum 918.75 19.70 1
Alumina 1323.93 54.00 1
Tenkinds of o170, 17.84 1

nonferrous metals
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Table 2 Energy consumption of main material in 2005

Standard coal Proportion of

Material consumption/ industry’s total energy
10t consumption/%
Mining and processing 132515 238
of metal ore
Manufacture of raw
chemical materials and 22 494.07 14.23
chemical products
Manufacture of chemical 1342.0 0.85
fibers
Manufacture of rubber 1079.38 0.68
Manufacture of plastics 1 446.81 0.92
Manufacture of
non-metallic mineral 18 849.94 11.93
products
Smelting and pressing of 35 98823 2277
ferrous metals
Smelting and pressing of 7 188.69 455
non-ferrous metals
Manufacture of metal 222038 1.40
products
Total 103 861.0 65.71
Total energy 158 058.37

consumption
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Table 3  Energy consumption of non-ferrous materials
industry in 2000—2005

Standard coal Rate increase of energy

Year consumption/10* t consumption/%
2000 3638 8.02
2001 4062 11.65
2002 4 804 18.27
2003 5838 21.50
2004 6795 16.39
2005 7 188.69 5.79

Average 13.60
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Table 4 Volume of emission of industrial waste water, waste

gas and solid wastes in China of 2005

Waste  Waste  Volume of solid
Material water/ gas/  wastes produced/
10t 10°m’ 10*t

Mining and processing of

116 741 5725 48 714
metal ore
Manufacture of raw
chemical materials and 339 052 15 887 9233
chemical products
Manufacture of chemical 43516 2886 342
fibers
Manufacture of rubber 6118 563 94
Manufacture of plastics 2 288 577 41
Manufacture of
non-metallic mineral 48248 49860 3237
products
Smelting and pressing of 169934 56 190 23 506
ferrous metals
Smelting and pressing of 313734 13183 4779
non-ferrous metals
Manufacture of metal 21057 246 121
products
Total 785 688 145717 90 067
Occupy the total emission T 5417 66.99

amount percentage/%
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Table 5 Volume of emission of sulfur dioxide, soot and dust

in China of 2005

Material Sulfur dioxide/ Soot/  Dust/
10% t 10t 10%t
Mining and processing of 411 236 403
metal ore
Manufacture of raw
chemical materials and 116.8 53.6 17.5
chemical products
Manufacture of chemical 15 46 o1
fibers
Manufacture of rubber 4.4 2.0 -
Manufacture of plastics 1.3 0.6 -
Manufa.cture of non-metallic 178.4 1339 5657
mineral products
Smelting and pressing of 1422 69.3 125.7
ferrous metals
Smelting and pressing of 70.7 192 18.7
non-ferrous metals
Manufacture of metal 26 17 1.0
products
Total 569.0 308.5 769.0
Occupy total emission 26.25 1251 8441

amount percentage/%
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Table 6 Volume of solid waste, waste water and waste gas of non-ferrous materials industry

Volume of solid ~ Volume of solid

Emission of unit Volume of unit

Year wastes produced/  water produced/ Sulfu{ (;ai(t)xide/ ?(l)lf tt/ Fhi(())zi(tie/ waste water/ solid waste/
10*t 10*t (tt) (tt)
2000 8802.0 32373.7 42.45 5.80 58354 41.30 11.22
2001 8965.2 32043.7 31.35 5.40 - 36.26 10.14
2002 13 761.0 22 600.0 41.56 5.17 4 602.0 22.33 13.60
2003 9923.0 22 500.0 37.79 5.40 4.470.0 18.32 8.08
2004 9266.0 27 700.0 40.05 4.88 3480.0 19.36 6.48
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Table 7 Volume of solid wastes produced and stock of non-ferrous material industry from 1993 to 2010

Volume of solid Red mud Recycling ratio of ~ Stock of solid . Accumulation
.- Slag/ . Site area/
Year wastes produced/ tailing/ 0%t solid waste/ waste/ 10¢ m? stock past years/
10*t 10*t % 10*t 10*t
1993 5966 5305 324 8.9 4871 5891 134 682
1997 7702 6970 406 8.0 6436 7 490 158 852
2000 8172 - 475 8.0 7518 8068 173 931
2005 8308 - 385 9.4 7 560 8093 181 898
2010 8853 - 406 10.0 7967 8539 166 370

HASAE IR ER TN “BORILIE " [ “ PRI [ 7 e
AR (10 1R 5K 05 B JEe Sk, i o S AR A TR AL 22 1K)l
BHICR R, LA N AR AL o
e m AR AL TE R A R AR
R RES T AR « IR AE R AR Gk A
AR A R (K A% Lo 2 BB 7o

DRI, PRZRAE £ o [ R (AT 0 e Jm AR T
KR, AL BRSBTS M
et A Rz, SRR A B S b
S R 20, PRI REBHAE, s> =R (KK
B BRI P m R I A M 2R, 2
T A (0 < AR R I 7 b I it T R 482 e it 1) =24
LS

fEdh Lt et R A A, B RS RGN
Ji sl A RE B AR AOR TR § NSRS M 5HE 30,
IS0 RGANEHIAI N B HIRES RGP a3
AR EIALEGE AL P LABE IR ) O AR AR
MRy, B “adtl. #AH S Btk st GR
Juy, BLARIHFES ARHRS ek W FEARAHL,
FEE AR SRR B I e DR Ko, ) “ Rh A
PAN R KBRS IS KA AR A AR
o DL, FEAT @ ARE R I R AR 5
FEESELLN A A PR o] RREE R R L B
GG KTy, ERA T b E R, R L
R ORBRAF R SRBTORY R i v B 17 75 e T
B A s R A R RS G0 R it s SRk BEIRZ0 R
AEIAEI I Ay SCl At B MR bR, ek A
55 HARME (KL AR EFE o

2.1 B “3R” RN

“ Pk & (Reduce) « 5 F ] (Reuse) « 75 1 ¥4
(Recycle)” 3R Jil), JZIEMHATMZONE, Eftm
PRI BRI AR, ORISR RE L5 K R i

ZBLEITHAE NIV
2,11 JREAL R

A S T N v, BRI N A
AR R, IS LR R DTS
EEERPE NI 1) JEURE RN B 5 A BB 2 144 7 H 1 %
T2 H I, IITE 25 7% Bl R Sk At a1 24 BE U A
Y g k] DLd IS AR s . SR Se ik i A
T SIS AR ORI BT A I R
i, DA B 20 B UEAR D I S P HETSCY H . A,
TE LA Pl R, R 2 B = A0
B ISR g J T2 AT R e S B 2 A
FE, FermaedE A R .
2.1.2 FAIH E

TR S0 8 T R vk, AR 2 A 5%
&5 BB 5 ks, R rT Rt 24K =
WA, B k= o R R O B . H R
FEA ARG R 2, AE &R SO e i 5 S L R .
A G B AV KB (53 R 48 AR 7 1 o RS i i
P, AEAFE AL WAMBT T, NS ERHARE
Berl, XA AT DU A A s d S, el PR
AF, 0 HE ] DA A 7= B i AR (o B T e X, i
AN TEH YT i . W T IS I % NCHEA T o A
{14 R 11 AN A6 BN HEAN e 45 A T R 4 AT B2 i IS e
e
2,13 PG

T B i D) TR S 50 D D) e it ol 732,
BLRY) o6 AT Dh A8 5 B8 AR R AR BRI, AT S
(] 28] Ayt oty FF LB — R0 I AR P2 N Lo e REAT IR 37 4 e
KPR BEHBIEAC N BE5, AR A A, BE Rk
D SR BRIR BT AE, SRR T Je IR SRR
TR TR, AN AT DA SE 2% 22 i e 9% 50 8 1) ) 75
i L AT DA Mg G0 B BE 18 i s ) . 3R 8 JiT gk
A7 €04 8 T 4 A A R 0T RE O™ ik 8



760 PR R AR

2008 4 5 A

RO, AT s R IR A A REAE 2L L s R
FRAT R 2 .
EARERENE, “3R” JUUAEE LS ) 2
PEIEAEIFFIR, AN ] ot S AR R A SEBLR 57
PRIk, i 5t R D0 S g > BRI FERN R
3R JEUM AP At A AR R

%8 AR DI E AR R ] 1 e Ak
Table 8 Saving energy result of recycling of non-ferrous

materials resources

Energy consumption/(GJ-t™")

Saving energy

Metal  gyiract uranium Production Saving  proportion/%
from ores from waste  energy
Mn 372 10 362 973
Al 353 13 340 96.3
Ni 150 16 134 89.3
Cu 116 19 97 83.6
Zn 68 19 49 72.1
Pb 28 10 18 64.3
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Fig.1 Recycling of materials within copper enterprise in Jiangxi province
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Fig.2 Schematic diagram of some eco-industrial park of copper in Anhui Province
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Table 9 Comparison between production of recycling aluminum and original aluminum

Electrolytic aluminum/(GJ-t ")

Recycling aluminum/(GJ-t™")

Energy kind Electrolytic and Other . Result of saving
. Total Smelting
smelting processes energy /%
Electricity 167 609 7 068 174 677 1083 99.4
Heavy oil Natural gas 16 167 22314 38481 4414 88.53
Total 183 776 29 382 213 158 5492 97.42
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