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ECO-EFFICIENT USE OF STONE MATERIAL FROM NATURAL STONE QUARRIES

0. Selonen, olavi.selonen@gtk.fi

Geological Survey of Finland (Kuopio)

Managing of visual impact, leftover stone, and noise are environmental aspects that can be contributed to
natural stone quarrying (Aatos 2003, Heldal and Selonen 2003). The recovery rate in the quarries varies from 10 to
70%, depending on stone type. Today, one of the most important issues for the European stone industry is to manage
and to find ways to develop the use of the leftover stone (Selonen and Ramsay 2002). The solutions increase the
overall acquisition of the deposit and contribute to a higher total recovery, and to a more eco-efficient and sustainable
use of stone. Challenges connected to the use of leftover stone include, e.g. logistics and land use planning.

The amount of leftover stone is connected to the high quality demands for feasible stone in the world market. The
suitability of stone for natural stone works is controlled mainly by two criteria: homogeneity of colour and size of block
(Shadmon 1996, Selonen et al. 2000). If the extracted stone does not satisfy these two demands it cannot be used for
production.

The leftover stone can be used either as such or after processing. The processed leftover is broken down to smaller
blocks, after which they can be screened or crushed into different sizes. Rock aggregate is the most important product for
leftover stone, especially regarding granite leftover. Aggregate products are used, e.g. for foundations of buildings, as
underlayment and surface material for roads, and as raw material and surfacing for precast concrete (Raisénen 2004). The
production of aggregate from Quaternary deposits is strictly limited in many parts of the Europe due to environmental
concern, which favours production of crushed stone and use of leftover stone in aggregate production. Several natural
stone quarries have a total recovery of 100 % through crushing of the leftover material.

Industrial mineral applications for the leftover stone are common in marble production as calcium carbonate.
Slate, as well as granite and soapstone leftover can be used in ceramic application. Targets in environmental
constructions include pavements, rubble walls, road embankments, sound walls, and decorations in traffic dividers, as
well as yards and parks. This end use has an increasing interest for the European markets.

Due to the siliceous composition of granite and the mechanical quarrying process no polluting substances or harmful
chemicals are found in the granite leftover, which makes it especially feasible in water construction, e.g. as armourstone.
Furthermore, the blocks are quarried gently with explosives of low charge, hence the material is sound and durable, containing
less incipient cracking than rock aggregate or weathered surface blocks. Water construction applications include river
embankments, breakwaters, protective rock grading for flood areas, water treatment dams, harbour structures and docks.

The main challenge for utilization of the leftover stone is the logistical challenge. The use of the leftover is
location specific because of the high transport cost. Natural stone quarries are often situated in rural areas far from
construction sites. For the utilization costs to stay within reasonable limits more effective arrangements of the
logistics both at the quarry area and from the quarry to the final site are needed. Furthermore, the logistical challenge
implies a need for socio-economic planning for sustainable utilization of natural resources in a particular region.

On the other hand, the leftover stone is environmentally pure. Aatos (2003) has shown that, being composed
of the same material as the bedrock from which it was originally extracted, the leftover stone is inert as material. No
chemicals foreign to the environment are added to it during the quarrying process. Storage of the leftover stone
causes no chemical impact on the soil or the groundwater. Hence, the leftover blocks or the storage of them poses no
risk to the environment or to the human health.
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SELECTIVE CRUSHING OF QUARTZ BY EHD METHOD
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The report gives a comparison of distribution of powders of three types of quartz obtained by EHD method
and by triple crushing in a roller-mill. Unlike mechanical crushing EHD method allows to produce relatively
selectively quartz powers with grain size 0.1-0.2 mm
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1 . .
Unemumym 2eonocuu, Kapenvcxuii nayunsiii yenmp PAH,
2 o o
Tlempo3sasoockuii I'ocyoapcmeennviii Ynusepcumem

KBapu mupoko ucnonb3yercsi B KauecTBe adpa3uBa B IECKOCTPYHHBIX MalIMHAX JJIsl OYHCTKU OTJIIHMBOK, IS
y/aneHus: KpackH, p>KaBuMHEI U IITEH, a TAKXKe JUIsl HAHECEHHsI HaIMCEeH ¥ PUCYHKOB Ha KaMHSIX.

TpeboBannsa K KBapuy Aanas 3Toro Bujaa pabor HecTporume. HeoOXoamMsl 4mcThIe, POYHBIE, CTOMKNE
3epHa, U B OOJIBIIMHCTBE CllydaeB, TpeOyeTcs ompeneleHHbIH pasmep u Gopma 3epeH. [l meckocTpyHHbBIX
anmapaToB MNPEANOYTUTENIbHEE YIrIoBaThie 3€pHA, I 00pabOTKM HEOOIBIIMX OTIMBOK, HEOOXOIMMBI
oKpyrislie 3epHa. JUis HaxxgaduHOH OyMard MCIOJB3YIOT IJIaBHBIM 00pa3oM yriloBaThlil KBapl. BaxHo, 4TOOHI
3epHa KBapua TOHKO HE MPOpacTalu APYTUMH MHHEpadaMu. TpemmHOBaTOCTh 36PEH MOXKET OBITh TYCTOM, HO
TPEIIMHBl HEe MOJDKHBI NPOHUKATh INIyOOKO B Tesio MHHepana. ['myGokue TpEeIMHBI, KaKk M NpopacTaHHe
JIpYTMMHU MHUHepajllaMd, BEOyT K MepeApaOiMBaHUIO, YBEJIMYMBAs KOJIUYECTBO MEIKHX (pakiuuid, Mallo
UCITOJIB3YyEMBIX POMBIIIICHHOCTBIO.

HaMmu npoBeneHs! Mccie10BaHns BO3MOXHOCTEH MCIIOIB30BaHUS 3JIEKTPUIECKOTO pa3psiia B KHUAKOCTH
JUIsL peIIeHHWs] TEXHOJOTMYECKHX 3aJad HpH HepepaboTKe HHAYCTPHAJIbHBIX MHHEPAJIOB, B TOM YHCIE U
KBaplua, B abpasuBHbIe MOpOUIKU. TeopeTnyeckne OCHOBBI ATOTO METOJA M €ro NPUJIOKEHUE I PelleHUs
3a/1ady TOHKOTO IIOMOJIa MOKHO HaiiTu B paborax (Bemmumnckas n ap., 1980; Crarucruka ..., 1971; Kypen u
np.,1971; Mamomesckuii, 1981). B mamem ciydae snextpormapoanHammueckoe (OI'[) m3Menpuenme
MPOBOAMIIOCH Ha JiabopaTopHOil ycraHoBKe. PaspsgHas kamepa mmena pasmepsl: guamerp 0.06M, BricoTa
0,08m.

PexxuM m3MenpyeHUs MaTepHalOB C pa3MepaMH Mopsjaka 1cM., BRIOpaH Mocjie ONTUMHU3AIHUH PabOTHI
YCTAaHOBKH TI0 YAEIBbHBIM YHEPTro3aTpaTraM Ha U3MEIbYCHHE HCKYCCTBEHHON KEpaMUKH, CJIETyIOIHI:

—  Mpusp=40kB,

— eMKOCTh HaKOIHUTEIhHOTO KoHAeHcaTopa 0,025MKD,

— d4actoTa pa3psaoB 100 um/MuH, TOCTOSIHHAS BpeMEHH paspsiia T ~10Mkc;
—  MEXDIIEKTPOMHBINA 3230 B pa3psAgHOi Kamepe -3,5MM,

— cpena - oObIUHAs BOJA.

B Takom pexume ynenbHBIE SHEPro3aTpaThl Ha IMOJyYEeHHE KepaMHUYECKHX ITOPOILIKOB C Pa3MEpOM YacTHUIL
Menbire 500 MKM OBUITM MUHHMAaJIbHBIMH W paBHsUHNCH 7 KJ[K/T. PaspsmHas kamepa cHaOXeHa cemapaTopow,
TTO3BOJISIIOIIMM OTOMPATh U3 Pa3psIIHON 001acTH OPOIIKK ¢ JuaMeTpoM Meree 500 MKM.
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