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46. Mining, minerals and metals are important to the economic and social development of many countries.
Minerals are essential for modern living.

Enhancing the contribution of mining, minerals and metals to sustainable development includes actions at all
levels to:

(a) Support efforts to address the environmental, economic, health and social impacts and benefits of mining,
minerals and metals throughout their life cycle, including workers’ health and safety, and use a range of
partnerships, furthering existing activities at the national and international levels among interested
Governments, intergovernmental organizations, mining companies and workers and other stakeholders to

promote transparency and accountability for sustainable mining and minerals development;

(b) Enhance the participation of stakeholders, including local and indigenous communities and women, to
play an active role in minerals, metals and mining development throughout the life cycles of mining operations,
including after closure for rehabilitation purposes, in accordance with national regulations and taking into
account significant transboundary impacts;

(c) Foster sustainable mining practices through the provision of financial, technical and capacity-building
support to developing countries and countries with economies in transition for the mining and processing of
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minerals, including small scale mining, and, where possible and appropriate, improve value -added
processing,upgrade scientific and technological information and reclaim and rehabilitate degraded sites.
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Table 1 Chemical composition of a gold bullion determined by PIXE at NMCC

Element | Concentration (ppm unless otherwise noted) Error
Au 86.9% 26 %
Ag 10.9% 4.3%
Fe 3.6% 1.2%
Ni 28 21
Cu 1351 63
Ru 1257 419
Pb 2792 356
Ca 188 79

MRS SE1T p 2.9 MeV, B — AT 1 nAL 300 um Mylar 7 ¢ /L A & Wik & L CHlE 24T - 72,
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Table 2 Trace elements determined for ash from a smelting hut, Philippines

Element Concentration (ppm) Error
Hg 117 74
As 8.2 0.9
Ag 74 1.5
Ti 23 1.5
Mn 413 25
Fe 986 60
Cu 12 0.8
Zn 43 26
Pb 117 7.4
Sr 83 52
Na 854 64
Mg 2531 175
Al 1263 89
Si 1570 109

498 36
S 591 42
Ca 8631 523
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Table 3 Mercury and other elements detected in tar-like material from a smelting hut, Philippines

Element Concentration (ppm) Error
Hg 7,002 284
As 6.9 1.1
Ti 5.0 1.3
Mn 14 0.7
Fe 86 3.5
Ni 0.9 0.3
Zn 2,984 121
Pb 137 6.5
Fe 86 3.5
Ca 254 11
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PIXE at the forefront of the governance promotion
in mining and the environment
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Abstract

Scientific instruments can help increase transparency, strengthen legitimacy, and foster broader public
interest through the provision of reliable data and information. PIXE at Nishina Memorial Cyclotron
Center (NMCC) presents a success story on the management and governance in terms of mining and the
environment in that (1) it is a robust and versatile tool to quickly and precisely determin toxic elements in
different type of environmental specimens; and (2) the obtained result can base good discussion and spur
cooperation among stakeholders.

Keywords : Artisanal/small-scale mining, Governance, PIXE, Philippines
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