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Abstract. As a result of long period of preparation factories operation sludge collectors that are
large in size and depth were formed. Content of sludge collectors as a result of technological and
geomechanical processes is divided into mineral raw materials concentration that can be re-
preparated in certain places. Sludge collectors development is made as a rule for the formation of
free capacity for newly generated wastes storing. It does not take into account the location of the
places of mineral raw materials concentration and wastes that were generated after re- preparation
are placed into the sludge storage again.

In the article improved technological schemes of content extract and preparation wastes content
pre- preparation, of the use of generated wastes and of the process water purification are given for
conditions of a sludge collector operation finish.

The proposed schemes of mineral raw materials extracting from the sludge collector and their
preparation in the semiportable, cleaning pre-enrichment complex represent as a complete eco-
targeting cycle of rational nature using and environmental situation improving.

Keywords: sludge collectors, wastes content, re- preparation, water purification, resource
intensity increasing, environmental situation improving.

Introduction. Sludge and tailings storages are an integral part of the preparation
factory because the liquid component of wastes (pulp) of the process of minerals
preparation is dumped into them. Pulp line represents as a pipeline between the
preparation factory and sludge collectors with several fixed places of pulp discharge
at the dam. The pulp in the pulp line is given under the pressure to eliminate the
process of heavy particles sedimentation.
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Whereas during unloading the movement of the pulp is changed to drift, it makes
it possible for the force of gravity to dominate that is a necessary condition for the
segregation process. So in places of pulp discharge large heavy particles that contain
metal deposit then less hard enclosing strata (silicate-carbon compounds) coarse-,
medium- and fine-grained sand move then pulverescent particles and also clay and
colloidal particles are transferred with water to further distances. Each of the pulp
components deposits mainly in the corresponding zone.

As a result of imperfections in engineering processes a part of minerals get into
wastes, the magnitude of which depends on the type of process and its technological
level and the ability of minerals for preparation as well as the complexity of the
extraction from the enclosing strata. Also as a rule by-product valuable raw materials
(ore as well as nonmetallic) is contained in the sludge (tails) of preparation.

As a result in the process of the sludge collector filling and segregation of
enrichment wastes particles it takes place concentrating of mineral raw materials with
specific grain-size composition. Places of technogenic raw materials concentrations
represent as an technogenic deposit.

Operation life of sludge collector depends mainly on its capacity because it has
limited dimensions. Because of the lack of additional space for new sludge collectors
for capacity increasing during production process dams are built up or their clearing
is performed.

Sludge collector clearing gives possibility not only to free up capacity for the
storage of newly generated wastes but also increases the resource intensity of
resource consumption by wastes re-processing with extract of mineral components.

Problem statement. Sludge collectors are:

- the source of the negative influence on the environment;

- objects that occupy a significant land resources;

- repositories of building materials;

- technogenic deposits of unaccounted resources of various mineral components.

It is worth noting that the first two items from the above list are common to all
sludge collectors and the last two in case of certain conditions existence. It means that
the content of the sludge collector can be suitable to use as construction raw materials
only if they have the required properties and qualities. The same can be said about the
recognition of impounded sludge wastes deposits — it is possible on conditions that
mineral components are contained in the accumulated wastes of industrial conditions.

The only one solution for the problem of the existence (land withdrawal,
respectively) and sludge collectors influence on environmental is their elimination by
content extracting. In this case there is a need for the implementation (use) or
complete destruction of coal washing wastes that should be extracted.

In Ukraine the most quantity of the existing technogenic objects according to the
quantity and quality of their contained minerals can be suitable for industrial
development.

In the technogenic areas such minerals as iron, manganese, phosphorus, grenades,
free gold [1], zircon, ilmenite, uranium and many others are contained.
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Most of the existing technogenic objects are not used and are not recultivated.
Their presence on the territory of the country mostly near to the cities causes
irreparable damage for the environment and public health.

Experience of technogenic deposits development testifies that the cost price of
production of their industrial wastes is in 5-15 times less than from mineral raw
materials that are extracted by conventional methods. In addition, the mineral raw
materials extraction from technogenic objects will significantly reduce the burden on
the bowels with maintaining of the produced commodity output volume, reduce the
area of land occupied by placement of dumps and sludge collectors, free the capacity
for the storage of newly generated production wastes and minerals preparation.

There are no normative documents for the minerals extraction from the sludge
collectors.

At the same time content extraction from sludge storages is carrying out rather
active. For this purpose in each case technological scheme that is the most suitable
for the given process conditions is developed [2].

As a rule the following technological schemes are used:

- solid by horizontal layers;

- zones development;

- sinker;

- area partings selective development;

- selective development by layers.

It is also possible to classify the scheme of development into:

- transport;

- without transport.

Selection of development scheme is made by comparing the options.

However all applicable sludge storages clearing technologies are characterized by
the formation of new wastes in the form of empty sludge (without content of mineral
components or with substandard content) and contaminated water.

Thus the technologies used for sludge storages clearing do not allow completely
eliminating of an object. In this connection for conditions of sludge collectors
operating finish clearing technologies improving with the capacity full release for
relief returning in the natural state is a topical issue.

Basic material statement. To clear the sludge storage as a preliminary
mineralogical and granulometric makeup of its content by the square and depth
should be studied. It is performed mapping with drawing of the mineral raw materials
zones. Ore that was lost in the preparation process can be contained in the heavy
coarse grains and can be recovered and recycled in the preparation factory. In the
silicate-carbonic compounds sands are accumulated, those that are of coarse-grained
and medium sand can be used in the glass and clay industry and pulverescent
particles can be used in the ceramic industry. The clarified water can be processed at
refineries till the state of fresh water.

For practical implementation of the above provisions following technological
schemes are substantiated.
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1. Technological scheme of watered sludge storage clearing with a dredger with
technogenic raw materials pre- preparation.

To solve the problem it has been developed the technological scheme of
technogenic mineral raw materials extraction from the watered sludge collector using
a dredger with its pre- preparation and industrial water purification at the

semiportable complex (Fig. 1).
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1 — capacity of the sludge collector; 2 — site of mineral raw materials extraction; 3 — preparation
factory; 4 — pre-position of the pulp discharge; 5 — the current position of the pulp discharge;
6 — dredger; 7 — flexible pipeline; 8 — semiportable cleaning pre- preparation complex; 8.1 - section
of sludge pre- preparation; 8.2 - the conveyor; 8.3 — section of water demineralization; 8.4 — section
of wastes dehydration and drying; 9 — dump truck

Figure 1 — Technological scheme of technogenic mineral raw materials extraction from sludge
collector with its pre- preparation at the semiportable clearing pre- preparation complex

During the preparation process at the preparation factory 3 (see Figure 1) wastes
generate — sludge that through slurry pipeline 4, 5 are transported into the sludge
collector 1. In the sludge collector 1 technogenic mineral raw materials deposit which
Is suitable for the mineral components extraction forms by changing the pulp
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discharge site 4 and 5. Place and order of deposits formation are considered in the
paper [3].

To increase the capacity of the sludge collector and resource provision of the
enterprise sludge from areas of high mineral content 2, created at the location of pulp
discharge in position 4, are extracted by the dredger 6 on a flexible line 7 are given to
the semiportable clearing pre- preparation complex 8. Complex 8 is located on the
dam of the sludge collector in immediate proximity to it what makes it possible to
reduce the extracted minerals transport distance.

Complex 8 consists of three sections:

- section 8.1 — equipment for pre- preparation of mineral raw materials that were
extracted from the sludge collector;

- section 8.3 — technical equipment for process water purification obtained from
the mass extracted from the sludge collector after pre- preparation in the section 8.1
and wastes drying (dehydration) in the section 8.4;

- section 8.4 - equipment for wastes dehydration obtained from the sludge pre-
preparation in the section 8.1.

Sludge coming through the pipeline 7 is given to the section 8.1, where by the
means of screening, separation and other processes (selected according to the type of
mineral component and their washability) is divided into pre- preparated raw
materials, process water and wastes. Pre- preparated raw materials are given with the
conveyor 8.2 to the enrichment factory 3 or to the consumer (if they satisfy by their
quality). Wastes come to the section 8.4 where they are dehydrated, dried and with
the conveyor 8.5 are loaded to the dump trucks 9. Wastes can be used for dams
dumping of sludge collector 1, for formation of sections in it, for the construction of
roads etc. Process water formed by the dehydration of raw materials extracted from
the sludge collector in the section 8.1 and pre- preparation wastes from the section
8.4 to the section 8.3 is cleaned up till it satisfies the regulations for drinking water or
fishery water using and is transferred to the consumer or is discharged into surface
waters (streams) [4]. The salts formed during water clearing are given to the section
8.4 for dehydration and disposal.

2. Technological scheme of sludge storage clearing with a dragline.

This scheme can be used when sludge storage has a dry surface and water level.
For dry part of sludge storage cleaning dragline and trucks can be used. In this case
the technological scheme (see Figure 1) instead of the pipeline 7 dump truck is used
and for clearing plant 8.3 a pipeline is built from the water level of settled water.

Thus the proposed schemes of mineral raw materials extracting from the sludge
collector and their preparating in the semiportable, cleaning pre- preparation complex
represent as a complete eco-targeting cycle of rational nature using and
environmental situation improving.

Conclusions.

1. Stored wastes development with their further re-processing or use of wastes as
a final product (e.g., the building materials production) will provide the company
with additional raw materials resources and free capacities.
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2. Preliminary analysis of the content of sludge storage will highlight promising
areas for the extraction of useful components and apply them selectively recess,
which will reduce the volume of waste re- preparation factory.

3. Full release of the sludge collector capacity makes it possible to return the
natural relief and accordingly to restore the natural hydrological processes.

4. Complete cleaning of the sludge collector with all its content helps to improve
the environmental situation.

Among the shortcomings of the proposed technologies essential equipment costs
can be emphasized.
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AHoTauisg. B pe3ynpTari TpuBajoro nepiony ekcruryaranii 30aradyBanbHux (padpuk chopmy-
BaJIMCS 3HAYHI 1O TUIONII 1 TIMOMHI IUIaMOHAKOMMYyBadl. BMIiCT IjjaMOHAKOIMUYyBaviB B PE3yilb-
TaTi TEXHOJIOTIYHHUX 1 T€OMEXaHIYHUX IMPOIECIB PO3AUISETHCSA 32 KOHIICHTPALIEI0 MiHEPaIbHOI CH-
POBHHH, siIKa MOKe OyTH MOBTOpPHO 30araueHa, B MEBHUX MicIsiX. PO3poOKy IIIaMOHAKONIMYyBayiB
BEIyTh, SIK MPABWIO, Ui (POPMYBAaHHS BUIHHOI €MHOCTI JJIS CKJIAJIyBaHHS BiJIXOJiB, IO 3HOBY
yTBOpIot0ThCA. [Ipu 11bOMY HE BpaXOBYIOTH PO3TAIlyBaHHS MICI[b KOHIIEHTpalLlli MiHEpaIbHOI CUPO-
BUHHU 1 BIIXO/IM, IO YTBOPIOIOTHCA IiCIISl HOBTOPHOTO 30aradyeHHs, 3HOBY YKJIaIal0Th B IIIAMOCXO-
BHUIIA.

VY crarti I YMOB 3aKiHYEHHs €KCILTyaTallii [JIAMOHAKOITMYYyBa4a HaBEJCHO BJIOCKOHAJICHI
TEXHOJIOT1YHI CXEMHU BWIIyYEHHS 1 OMEPEHbOr0 30arayeHHs BMICTy HAKOMMYYBayiB BiIXO/iB 30a-
rayeHHs, BUKOPUCTAHHS BiAXOIIB, 110 YTBOPIOIOTHCS 1 OUUILEHHS TEXHIYHOT BOJIH.

3anpornoHoBaHi CXeMH BIJIYYE€HHS MiHEpaIbHOI CHPOBHHH 31 IIJJAaMOHAKOMUYyBaya 1 30araueH-
HSl IOTO B HAIIBCTAIllOHAPHOMY OYMCHO-TIepen30aradyyBalbHOMY KOMIUIEKCI, SIBJIsIE COOOI0 MOBHHUI
€KOJIOT1YHO 30PIEHTOBAHUI LMKI PAIliOHATLHOTO MPHUPOJOKOPUCTYBAHHS Ta IMOJIMIIEHHS CTaHy
HaBKOJIMIIHBOTO CEPEIOBHIIIA.

KurouoBi cjioBa: nuiaMoHakomuuyBadi, CKJIaJl BiIXO[iB, MOBTOpPHE 30arayeHHs, OYMINECHHS
BOJI, IIIJIBUIIIEHHS PECYPCOEMHOCTI, MOJIIIIEHHS €KOJIOTTYHOT 0OCTaHOBKH.

AHHOTanus. B pe3ynprare JUIMTENBHOrO MEpUOJa SKCILTyaTallud 00O0raTUTENbHBIX (HaOpukK
c(OpMHPOBATIMCH 3HAYUTEIbHBIE 110 TUIOMAAN U TIyOuHe ImmamoHakonutenu. Coaepkumoe mua-
MOHAKOIUTENEH B pe3ysabTaTe TEXHOJIOTMYECKUX M T€OMEXaHWYECKUX MPOILIECCOB pa3felisercs Mo
KOHIIEHTPALMU MHHEPAJIBHOTO CBIPbsl, KOTOPOE MOXKET OBbITh MOBTOPHO OOOTaIlleHO, B ONpe/eIeH-
HBIX MecTax. Pa3paboTKy nu1aMoHakonuTeNlel BeAyT, Kak MpaBuilo, sl pOPMUPOBAHUS CBOOOTHOM
€MKOCTH JUIsl CKJIaJJUPOBAHUs BHOBb O0Pa3yIOIIMXCSI OTXOJ0B. [Ipy 3TOM He Yy4HUTBHIBAaIOT pacHoio-
KEHHE MECT KOHILIEHTpAIlM MUHEPAIbHOTO ChIpbsl U 00pa3yrolluecs Mociae MOBTOPHOTo odoraiie-
HUS OTXOJIbI CHOBA YKJIAJBIBAIOT B IUIAMOXPaHWINLIE.

B crarbe 114 ycnoBuil OKOHUAHUS SKCILTyaTalluy IIIJIJAMOHAKOIIUTEINSI IPUBEAEHBI YCOBEPILIEHC-
TBOBaHHbIE TEXHOJIOTUYECKUE CXEMBI U3BJICUEHUS U MPEABAPUTEIBHOIO 00OTALIEHNS COJIEPKUMOTO
HaKOMUTeJIeH 0TX0/10B 000ralleHus, UCIIOJIb30BaHUsl 00pa3yIOIIMXCS OTX0/I0B U OUMCTKH TEXHUYE-
CKOH BOJBI.

[IpenoxeHHbIe CXeMbl W3BJICUEHHS] MUHEPAIbHOTO CHIPbs W3 IIJJAMOHAKOMUTENS U oborarie-
HUS €r0 B MOJIyCTAllMOHAPHOM OYHCTUTENIbHO-TIPEI000TaTUTEIHHOM KOMILJIEKCE, NMPEICTAaBIISAET CO-
00l TOJHBIA SKOJOTUYECKH COPUEHTHUPOBAHHBIN LUK pPalMOHAIBLHOTO MPHUPOAONOIB30BaHUS U
YIyULIEHUS] COCTOSIHUSI OKPYXKaOLIEH Cpeibl.

KutoueBble ciioBa: IIJJaMOHAKOIUTENH, COCTaB OTXOJIOB, IIOBTOPHOE OOOTaIleHHE, OYHCTKa
BO/I, MIOBBIILICHUE PECYPCOEMKOCTH, YIYULIEHUE IKOJIOTHUECKOW 0OCTaHOBKH.
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