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Table 1 Trend of total amount of international papers in mineral resources from 2000 to 2008
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Table 2 Distribution of international papers in mineral resources by countries from 2000 to 2008
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Fig.1 Main research fields distribution of high cited papers

in mineral resources from 2000 to 2008
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Table 3 Trend of amount of international papers of main countries in mineral resources from 2000 to 2008

EZ/MX 2000 2001 2002 2003 2004 2005 2006 2007 2008
EgE 185 186 202 200 169 211 176 176 137
ENES| 62 65 65 68 102 148 150 290 211
I 139 85 96 107 103 86 73 99 84
WAFE 122 76 50 124 87 108 90 132 55
] 54 33 43 42 29 37 38 59 40
BefE 52 26 45 57 40 36 36 34 27
([ 39 27 29 32 37 56 41 34 22
[z 26 12 27 24 23 40 45 47 55
PaE| 18 20 26 42 28 41 35 36 40
HA 22 26 26 44 26 37 34 42 29
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Table 4 Research organizations made main contribution in

paper output in mineral resources from 2000 to 2008
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Fig.2 Main research fields distribution of total papers

in mineral resources from 2000 to 2008
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Fig.3 Keywords frequency distribution of papers in

mineral resources from 2000 to 2008
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Table 6 Trend of patent application in mineral resources from 2000 to 2008

GO 2000 2001 2002 2003

2004 2005 2006 2007 2008

LRERE () 585 664 608 691

687 653 889 664 87
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Table 7 Distribution of patent application in mineral resources by countries/regions from 2000 to 2008
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Table 8 Distribution of patent application in mineral resources in main countries/regions by years from 2000 to 2008

[ 5K 2000 2001 2002 2003 2004 2005 2006 2007 2008
RE 174 239 200 232 202 172 146 46 -
Fel 158 157 144 160 177 190 210 121 30
il 3 12 26 39 50 66 322 377 44
HA 68 60 75 61 64 46 38 31 2
T 78 68 51 63 59 60 52 32 2
BRFNE. 32 42 36 46 36 49 42 20 8
ZEB 30 39 34 32 35 21 21 4 -
LiaE| 8 10 9 4 8 14 19 12 2
PSE| 5 5 5 11 10 9 11 4 -
JIEVN 6 6 8 13 9 6 3 4 1
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Table 9 Main patent assignees in mineral resources from 2000 to 2008
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Table 11 Distribution of main types of proprietary technology in mineral resources by years from 2000 to 2008 (based on IPC)

HAR Iy 1 (TIPC) 2000 2001 2002 2003 2004 2005 2006 2007 2008
E21C 108 119 98 112 106 119 127 51 10
E21D 104 101 93 119 99 81 107 77 5
E21B 40 61 66 92 78 51 72 44 3
E21F 48 42 38 37 45 44 58 57 11
E02F 24 36 25 34 45 46 63 35 4
GO6F 37 41 40 42 45 48 50 27 3
B65G 38 33 19 41 26 27 36 50 7
F41H 38 35 45 40 38 26 23 9 1
F42D 16 30 21 34 22 20 17 12 2
E02D 21 26 35 23 32 18 20 15 3

K4 20004--2008 447 7 BTIR U L FIHAA T &) (B T4 B ZECHE R )

Fig.4 Distribution of proprietary technology (Patent Map) in mineral resources from 2000 to 2008(based on keywords of title and abstract)
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Table 12 Patented technology allocation of main countries/regions in mineral resources

from 2000 to 2008 (based on IPC)

HATrmare)  \REH EH Hh H A fEE ORI AR LR E VN
E21C 607 107 83 21 70 18 46 7 5 5
E21D 215 98 100 95 129 84 138 5 3 11
E21B 302 69 31 22 45 18 24 1 2 6
E21F 164 35 103 20 60 25 19 - 3 6
E02F 103 94 13 54 25 23 3 11 3 2
GO6F - 174 21 62 5 13 2 13 3 -
B65G 62 33 58 9 103 18 4 1 3
F41H 40 16 - 120 50 3 4 11 25 5
F42D 111 19 11 22 4 7 12 7 8 2
E02D 61 35 23 33 22 6 5 3 2 5
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Table 13 Main types of key patent assignees in mineral resources from 2000 to 2008 (based on IPC)
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8 UNIV S RUSSIA TECH NOVCH POLY E21B;E21D;B66B;E21C 75.0
9 CHITA MED ACAD E21F;E21C 93.5
10 E MINING ORE REST INST STOCK CO E21C;E21B;E2IF 93.5

b AR S R B AR

IO, AR H AR LR T, T R B i 5 R T
BRI 25 ZZHUR Y, HEA 5 — 10 38 BRI A A
PEE 5 A LA HOR Y 2 h 29 10T, Hik
JEHEA 55 DU A5 E DBT A ], R 14 300, HAHLA
Bk 2 B2 B PEAA A 43 B L AR 58 Bl AT 2 15
ZAN, HASEA LA AR . ALt AL T
B AR T GEFLFIREE 1507 , 6 %0
HAR B Z IR 10 ZHUH A 6 55k A L F 355k
A HAS, 150k A % (30 2R 4407 b 3% 25 il 1
FIER FEF AR LA o Pl 1, 760 7 BT IR 40
ARSI, IS fEE | HARSNR RN FEL
K R E AR & LA R 3, WAL FE 2

3) KA AT AL 43 T H UCINET(UCINET6 for Windows ).

o L PAY ) HA e ) 2 T o) B T LA B 4

AR,

5 MEXRRELSH

e F AL A A g ST AL Yk — R OR
2000 4E-2007 £E4)" P G PR AT SRL 2 F BT 58 AN AR A &

JEiEAL

51 ®XE5EFRITERIIE

M S X 18 SO ) SR B a3 B X L, 46
AN BT PRGBS BRI K Kk J i .5

KFo

X H (] 5) , 2000 5-2007 4F, BFFE 8 SC A
T RITE S B AR A B4Rk A i [T, s e 1
TR R 5 A SR R X — R R

1) 32t W T B 2 v 91 ] B e R A P AR K R 18 P SORE SUTEZE — 23 L BRR 10 3 i 1 LS, R3S WLCIEIBR T R 43296,
2T, BRI AT PR SR LU 25 AU AT AR A LRIER CE T PR LA 22 2O 5.

http://www.resct.cn



2224 i

120

—O— WX
100 |
_ —O—&H|
< 80
ke I
= 60
I 40 |
20
0
o — I f50) <+ 10 © ~
= o =] = o =] =) =)
© & o S S S S S
N N IS IS N N IS IS

K5 2000 4F-2007 447 = BE IR AHRIE SC 5
LHETHER AT
Fig.5 Comparison of cumulate percent increase of papers and
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Analysis of International Science and Technology
Development in the Area of Mineral Resources

ZHANG Shuliang,ZHANG Zhigiang, XIONG Yonglan

(The Lanzhou Branch of the National Science Library/The Scientific Information Center for Resources and

Environment, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: As a basis of social and economic development, the strategic significance of mineral
resources is increasingly apparent in the context of the contradiction between growing demand and
limited supply. Meanwhile, the competition for advanced technology of sustainable development of
mineral resources is becoming increasingly fierce. The transformation of the way of mineral
resources development and utilization and technology improvement are critical to China’ s
economic growth in the future. Aiming to reveal the development status, focus, and distribution of
research and development (R&D) during the period 2000-2008, analysis of research and patent
literature (data from the SCI-E/SSCI and Derwent Innovations Index, (DII)) is carried out using
tools such as Thomson Data Analyzer (TDA), Aureka, and UCINET. Results showed that R&D
activities in mineral resources are mainly from countries rich in resources (e.g., the United State,
Russia, China, Canada, Australia, and South Africa) and developed countries (e.g., the United
State, Japan, Germany, France, and South Korea). In addition, academic research bodies primarily
consist of government research agencies (e.g., the Russia Academy of Sciences, Chinese Academy
of Sciences, the United States Geological Survey, Spanish National Research Council, and
Australian Commonwealth Scientific and Research Organization) and universities (e.g., China
University of Mining and Technology, China University of Geosciences, the University of British
Columbia, and the University of the Witwatersrand). Technological development is
overwhelmingly dominated by public research institutions (e.g., AS SIBE Mining Inst. and St
Petersburg Plekhanov Mining Inst.) and corporations (e.g., Caterpillar Inc., DBT Inc., Hitachi
Construction Machinery Co., Ltd.,, and KOMATSU SEISAKUSHO KK). Scientific research
focuses on methods and techniques of mining and ore-processing, tailing deposal, geochemistry,
mineralogy of mineral deposit, and mine environment protection, while technological development
primarily concentrates on technologies of mining, drivage and underground foundation engineering
and technologies of computer control, measure and detection. As a whole, R&D of advanced
technologies and approaches in mineral resources is increasing and applications keep expanding. In
general, China’ s performance in the area of mineral resources is quite well, illustrated by active
academic research and technology development, rapid growth of scientific-technological products,
and the large potential in scientific and technological development. This work can provide a basis
for revealing the international status of science and technology development in the area of mineral
resources and unraveling current situations of the field in China.

Key words: Mineral resources; Non-energy producing mineral resources; Scientific research;
Proprietary technology; Bibliometric analysis; Patent analysis
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