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Abstract

Data on a role of minerals in Mankind development are resulted. Dynamics of negative
consequences of mountain manufacture for environment is characterised and the mechanism
of its restraint is formulated. Prospects of use of a waste of extracting complexes as stocks for
extraction of mineral raw materials are underlined. The scheme of catastrophic destruction of
ecosystems of environment is offered during natural vyshchelachivaniye metals and salts. The
special attention is given a problem to an estimation of threat of chemicalixation of soils and
plants. It is shown that infiuence of metals on biomatter structures is universal and is
characterised by regular reduction of crops and deterioration of conditions of ability to live of
live substance. The universal model for the description of catastrophic danger of technogenic
chemicalixation of biosphere is offered.

Key words
Mineral deposits, development concept, mountain manufacture, environment,chemicalixation,
biomatter.

1. Dynamics of consumption of mineral resources

The development of the country's economy is largely determined by the state of mineral
resources. Complex development of mineral resources, re-development of deposits and,
consequently, reduce of pollution of the environment are assuming ever greater importance

[].

The growth of scientiflc and technological progress and increase of population of the Earth,
demand ever-increasing consumption of mineral resources. 80-85% of the total oil volume,
about half of the coal and iron ore extracted in the human history have been consumed only
for the last 30-40 years. The consumption of various metals, fertillzers and other minerals
increased 3-5 times.

The volume of world market for 2006 shows the variety and quantity of the mam metals, used
in human activity. The constant rise of obtaining and usage of different metals (from 2 to 5%
comparatively to the 2006 level) is run in posterior years (2007-2009).

As modern technology of development and processing of mineral deposits is not perfect and
rejectous mllllon tons of gas- and vaporous, liquid and solid wastes, causing total pollution of
are released into environment. Location layout of mining and processing enterprises, as well
as their impact on environmental pollution, air, water and arable land.

According to data given by many scientists into useful products from some of the extracted
raw materials are produced no more than 2%, and more than 98% returns to nature in the form
of various waste. In general, in the modern world with an annual extraction of about 25
mllllard tons of all kinds raw materials (fuel, ores, bullding materials, etc.), in the form of
finished products are used no more than 1.5 Mrd. t. About 2/3 of extracted volume in the form
of various wastes is accumulated in different storages, i.e. dumping sites, tailings and in other
long term storages. It should be noted that land resources of many regions are significantly
reduced due to subsidence and surface collapse as a result of mining during development of
deposits. Changes associated with the disturbance of the surface, significantly influence the
biological, erosive and aesthetic characteristics of regions.
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2. Ecological-economic estimation
Thus, at present time, emerged necessity to assess both natural and anthropogenic impacts on
the environment, as well as need to eliminate the consequences.

Takimg mto account the fact, that the dumping sites and tailings have a negative impact on the
environment, emerged an urgent need to carry out environmental-economic assessment. This
assessment allows to define the environment protection with combined account of natural and
anthropogenic influence mechanisms, as well as the quantitative use of mineral resources
deposits, thereby to assess the avoided ecological damage to the environment.

In present-day conditions in average on every inhabitant of our planet annually are extracted
over 20 tons of raw materials. These 20 tons using 800 tons of fresh water and 2500 watt
power are processed into consumer products. Output of final products is 2% of the raw
material mass [2].

Recycling of wastes, in addition, largely solves ecological problems, because wastes of
mining enterprises, occupy the natural lands of hundred thousands hectares. These wastes
poison the soil, are dispersed and pollute the atmosphere.

Thus, solid wastes of mining complexes are huge reserves for extraction of mineral raw
materials out.

Each chemical element at excess content has toxic properties but its toxicity appears only if it
is present in biologically active form and in quantities exceeding the threshold values. At the
same time, many ore elements - sulfur, zinc, molybdenum, copper, iron, manganese are
necessary for normal vital functioning of organisms, but only at concentrations that do not
exceed the threshold: the top, above which the element becomes toxic, and the bottom, below
which pathological changes occur in the organism due to the lack of this element. There is
given a brief description of the toxicity and human impact on the most common ore elements.

The class of elements toxicity and danger of which has to be taken mto account when
assessing the risk of minmg waste should be defmed (Table 1).

Table 1: Toxicity and danger of chemical elements

Classes of danger Chemical element

I Selenium, lead, arsenic, zinc, cadmium,
mercury

I Boron, cobalt, nickel, molybdenum, copper,
antimony, chromium

111 Barium, vanadium, tungsten, manganese,
strontium

Elements, toxicity of which must be revised Aluminum, sulfur, lithium, bromine, gallium,

iron, tin, indium

3. Ecological significance of chemical elements
Accordmg to biological importance are defined the major, vitally needed - Mg, Ca, Mn, Fe,
Na, K, Co, Cu, Zn, Mo.

Ecological impact of many highly toxic on the environment elements, is poorly studied. This
concerns rare and trace elements such as selenium, thallium, tellurium, strontium, and others,
that are scattered in volumes comparable with their industrial extraction when developing
deposits.
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Metal mines of Russia extract to the surface more than 1.3 billion m® of polluted wastewater
per year. Thousands tons of complex ores are discharged in the form of mineral suspensions.
Thus in the tin deposits of the Far East dumping waters contain Cu, Fe and S in
concentrations comparable with their concentration in the ores, and for a number of fields the
concentration of Zn and Cd exceeds these values.

Parameters of element concentration growth in soil in a result of natural leaching of the dust
fractions are characterized by Table 2.

Table 2: Content of ingredients in the hydrosphere, mg /dm®

Ingredients, mg/dm’ In the area of mining Outside the zone of A
enterprise mining enterprise

pH 7.0 55 1.5
Suspended matter 60 12 48
Solid residue 250 170 80
chemical oxygen demand 50 35 15
Phosphates 0.06 0.04 0.02
Ammohia nitrogen 0.18 0.04 0.14
Nitrites 0.01 0.002 0.008
Nitrates 18 12 6
Chiorides 23.6 10.0 13.6
Total hardness 9.7 6.5 3.2
Iron total 0.17 0.07 0.10
Copper 0.003 0.002 0.001
Lead 0.0015 0.001 0.0005
Zinc 0.002 0.001 0.001
Sulfates 82.33 423 40.03

4. Concentration of metals
The concentration of metals in the zone of influence of the enterprise is 1.5-2 times higher
than outside it.

Metals that get into the soil with fine-dispersed dust fractions are concentrated in the upper
accumulative horizon. Minerals of iron, that play the role of cathode are initiators of natural
leaching of metals and salts. Effect of electrode processes occurs at the boundaries of minerals
with different potentials [3].

The intensity of natural leaching is defined by the nature and time of contact of solid and
liquid media. Increase of water inflow intensifies leaching and the metal content in solutions
increases. Leaching occurs throughout complex chemical reactions with the formation of
various compounds of the same metal.

Under the air and water influence in the mineral mass progresses katamorphism - destruction
of the mineral fractions with heat emission due to decomposition of sulfides.

Waters take into the environment products of natural leaching in the form of compounds Zn
SOy4, Cu SO4, Ca SO4, and Fe SO4-7H20. In the secondary tailings of natural leaching remain
Zn COs, Pb CO3, Cu COs, Pb SO4 and Fe SO4. Consequences of natural leaching of the
tailings on the environment depends on the ratio of these groups.

Biological activity of soils that sustained a technogenic impact is, evaluated by their
compliance with the criterion of vital activity (Table 3).
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Table 3: Criterion of blological activity of soils

Depth, cm | Content of | Density, Acidity, | Content of | Content | Content | Content of
humus, % g/cm3 pH nitr(();gen, of of Ca, Mg, mg
° CO»,% | ™8
<10 92 - 6.3 0.48 - 43.9 9.6
10-20 7.8 1.1 6.3 - - 42.8 10.7
20-30 6.0 - 6.3 0.27 - 342 9.6
30-40 5.6 1.2 6.4 - - 33.2 8.6
40-50 4.8 - 6.5 0.23 - 342 6.4
50-60 4.5 - 6.7 - - 27.8 7.5
60-70 3.9 13 6.9 - - 23.5 9.6
70-80 32 - 7.0 0.16 - 27.8 9.6
80-90 3.0 1.4 7.4 - - 30.0 7.5
90-100 1.7 - 7.8 - 03 - -
100-110 1.5 - 8.5 - 3.9 - -
120-130 0.7 1.5 - - 5.1 - -
140-150 0.6 - 8.6 - 5.8 - -

To determine the ability of soil to self-recovery, qualitative and quantitative analysis of the
presence and distribution of heavy metals was conducted: Fe, Pb, Zn, Co, Cr, Cu, Ni and Cd -
were founded in the soils of agricultural grounds in the zone of influence of mining
enterprises.

Besides heavy metals a number of chemical and biochemical parameters was also determined
in soils: the content of nitrogen and phosphorus, the concentration of organic carbon,
hydrochemical acidity and activity of oxidative enzymes.

Zone of extremely dangerous pollution is located within a radius of 10 km from the quarry. In
soils of this zone to the part of the first class danger elements falls 70%.

The second zone - of dangerous pollution extends to a distance of 10 to 20 km from the
quarry. Soils of this zone contain up to 20% of the first class danger elements.

The third zone - the zone of moderately-dangerous pollution is located on a distance of more
than 20 kilometers. Its boundary is the territory not exceeding the MPC norms (Table 4).
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Table 4: CeoclMeTtoa! 3lale o! 303 o! LLe realon
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ané o'kers - closely !o open-cas! a! é18'ance3 10 kT (3ke 2) ané 5 kT (3ke 1). 1n eack 8lke 10
3aTtples3 ol Iree8 ané kn3kes leal3 “ere collecleé [4].

beal3 Tye3iiganon ~ere perforteé émnng amTtTer 3ea3on T one Ton!k Tleryal. Jlyera8T§

€ala alloT !'o e8iiTale yanaiion ol Telal3 conceblraiion w 'k él3lance F'roT !'ke 3ource (Table
5).

Table 5: Conlenl o! TTera!s T yegelallon, Ta/ka ankyéroms Sub5lance

81le Melals
Ton oxlée copper oxlée

Kn3kes
1 280 30
120 15
3 20 10

Irees

1 410 39
190 19
3 70 9

I 18 éelertTeé !ka! Ton ané copper conceblranon T ye8elaiion 18 ckan8T8 w 'k él13lance
FroT 3ource T parakokc éepenéence (N8§. 2).

1 2 3
8/te$ w yincty ol “ma™y

blg. 2: Yanakon o! telal concenkakon T yegelakon wkk él3lance o! éns! 3ource: 1- kon T buskes; 2
- kon In!rees; 3- copper T buskes; 4 - copper 7 !rees

Me'!al3 1T1Ten3ely accutmlale 1 Iree3 leal3 !kal T ku3skes ones, !kal can ke explaTeé Ky
Tore lar8e éotaln ol Tlneral 3obliion3 ak3orpiion T area ané éep!k.

Bo!k ye8elainion arounps preler Ton !'kan copper !ka! explalneé ky Tore bl8k copper Tobl Wy
T propagainon ol Telals T 3o0bliion3 ol nalural leacblIns.
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Average content of metals in vegetation is changing less considerable: 162-450 mg/kg for
iron, 4.5-6.7 for copper, 12-32 for zinc, 53-80 for manganese, 1.8-3.0 for nickel.

Soil dilution by toxic substances causes significant reduction in crop yields. At 20% of
dilution soil productivity is less than 30% from basic value, and only 10% at 50% dilution.

Content of iron in human organism variates from 4 to 7g. Daily maintenance of human in iron
is 11-30 mg.

Metals infiuence on biota structures is universal and characterized by regular reduction in
yields and vital activity.

Metals getting in soils with fine dust particles are accumulated in upper, accumulational
horizon and crop yelds reduction is observed.

Total soils pollution is dangerous not only by technogenic effect but also response to impact
in consequence of synergetic effects phenomena of combined influence of their components.

Anthropogenic effect of metallic toxicants on biota is divided in insignificant, moderate and
ultimate.

Mechanics of metals accumulation, assimilation and transformation in borders of system
“enterprise — medium — biota” is described by model:

thfkamkakc )

Ky

N

M, = Mb.base(l -

where M, —mass of living material on the territory, weight units;
M,,,. - mass of living material before technogenic effect, weight units;

O, - amount of generated toxicants, weight units;
k ¢ - soil filtration coefficient;
kam - coefficient of toxicants transmission in aqueous medium;

ka - coefficient of toxicants assimilation;
kc - coefficient of collective toxicants infiuence;

k sd - coefficient of soil depth or invaded zone infiuence.

6. Model of catastrophic chemical contamination of the nature
Proposed model describes state not only of vegetation, but also another representatives of
living material including human taking into account individual characteristics [5].

Thus, the infiuence reduction of processes of extraction and processing of ores on the
ecosystem of the natural environment is possible after:

- conversion from ecologically and socially dangerous methods of open pit and underground
mining to the physical, technical and physical-chemical geotechnologies (borehole hydraulic
mining, underground leaching, underground coal gasification, underground meiting of sulfur,
the use of coal-bed methane, coal-water fuels, etc.),
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- eyelopTten! ol blgb-perforrance cotplex proce88Tta l!ecbnologle8 anii openTtpn ol !'be
TTeral arat8 ol Tbliile gnally ani bariily 8eparalein ore8, a8 “ell a8 'lecbnopgewc Ttalenals8;

- NneyelopTten! ol coTplex ”~a8le-Tree clo8en 8y8!eT8 ol 8eparalton oblaTTa ol Wnal
proiinc!s;

- neyelopTten! ol Tmnnaten!ally ne” lecbnologle8 ol TTeral ra” Talenal8 proce88tg - T !be
MNrs! place w T4 biologlcal orgaw8T8, pla8ta-cbetTtal reaciiow, elc.;

- lieyelopTen! ol ne” iieep TTeral iiepo8/8 anii lbe bo!loT ol ~“orlii ocean;
- TyolyeTen! T !be Tiiw!nal n8e ol nnconyenltonal energy re8ource8 (8olar, wnii, Wiie8,
elc.).

ITpleTtenlalton ol !be lale8! lecbnoloale8 can raiilcally cbange owur wmniierelaniitg ol !be
Avaniilailye anii gunalllaiilye cbarac!en8/c8 ol lbe TTeral re8ource8 ol !be plane! anii Mully
coniirT 'be !'bes8i8 ol AcalieTtoan A.E. Peretan !bal! !'be 'mlure ol geoloay 18 T 'ecbnolopy.
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