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Purpose. The influence of dumps granite quarries on parameters such as seasonal-
ity and distance to dump quarry on the pH of the soil surrounding areas. Methodolo-
gy. An experiment in which soil samples were selected on the surface areas that are at
a distance of 100 m, 500 m and 1000 m from the dump Penizevytchy granite deposits
in Zhitomir region west relatively dump, as a predominant trend in frequency of winds
of the area. Results. Determined that the pH of the reaction corresponds to slightly
alkaline soil. Established using two-factor analysis of the impact away from the heap
of granite quarry, season and their interaction on the pH of soil adjacent to the dump
area. Originality. Setting the pH dependence of soil surrounding areas on the season
and the distance to dump granite quarry allows to assess the state of soil adjacent to
the dump sites by limiting factor is pH. Practical value. The practical significance of
the results is to construct interpolation pH dependency on seasonality and distance to
dump a career that can be used for prediction and monitoring of soil surrounding piles
of granite quarrying areas. Also, if necessary, it is possible to choose methods to re-
duce soil pH to the optimum value. References 10, tables 2, figures 1.

Key words: pH, dump, granite, soil, two-factor analysis, experiment, quarry, sur-
rounding area.
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JlocnipKeHo BIUIMB BiIBaJIB IPaHITHUX Kap €piB 32 TAKUMH MapaMeTpamu siK ce-
30HHICTh Ta BiJICTAHb JI0 BiBAJIy Kap’€pa Ha BeMWYuHy pH TpyHTY HpUIETIUX TEpH-
Topiii. [IpoBeneHO ekcriepuMeHT, B pe3yJbTaTi sIKOro BUSBJIEHO, 110 piBeHb pH Bigmno-
BiJla€ caboMy)H1i peakiii IpyHTy Ha BiacTansax 100 m, 500 m ta 1000 M Bix BiaBay.
BcranoBneno, 3a 101momMororo ABo¢GakTOPHOTO aHaTi3y, 0 BiJICTaHb BiJ] BiABAIY rpa-
HITHOTO Kap’epa, mopa poKy Ta iX B3a€MOJisl 3MIMCHIOIOTH CYTTEBUM BIUIMB HA BEJIH-
yuHy pH.

Kuarouosi ciaoBa: pH, BigBan, rpasiT, TpyHT, ABOGAKTOPHUN aHAII3, €KCIIEpPHU-
MEHT, Kap’€p, MpUjIeria TepuTopis.

PROBLEM STATEMENT. As a result of mining and technological activities in the
world raised at least 15-20 million hectares of land, of which 59% of the area used for
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various mining, 38% - under piles of empty rock or tailings, 3% - the place subsidence,
collapses and other irregularities surface associated with underground mining. Space
rock dumps and industrial waste from the joint activities of mining companies in the
world, is more than 2,000 km?® [1]. Waste dump has impact on the environment, scatter-
ing rock piles with negative impact on the land resources of the surrounding area.

Rate all the properties of the soil is problematic. For the rapid diagnosis of soil us-
ing a limited number of indicators that are key indicators of its environmental hazard
[2]. One of the main features is the pH.

Biochemical activity of soil, which is measured at pH is characteristic of many
genetic and production characteristics of the soil. From pH dependent enzyme activity
that is the basis of biochemical of activity is microbes. The pH affects microbiological
processes, development of plants, soil formation processes direction and soil fertility.
At pH less than 7 the soil negatively affects the assimilation by plants of phosphorus,
nitrogen, magnesium, calcium and promotes the flow of the ground aluminum and
manganese. In plants that grow in acidic soils, delayed conversion of sugars into di-
saccharides and other complex compounds also disrupt the formation of proteins and
metabolism. Increased alkalinity in the soil not only harmful effect on plant growth,
but also increases the peptization of colloids, resulting in sharply deteriorating physi-
cal properties of the soil water regime, etc. [3]. Therefore, the determination of the pH
of the soil surrounding areas is essential for monitoring soil. Deviations from the op-
timal pH adversely affects the economic activities of nearby residents, as well as on
human health.

Various aspects of the impact of limiting factors on soil piles of mining companies
was engaged many scientists, including: Gorbunov M. 1., Krasavin A. P., Zubo-
va L. G., Motorina L. V., Butyuhin O. V., Kostenkov M. M., Vorobyov S. G. and oth-
er. The bulk of the research is necessary to study soil pH heaps of coal mines. Well-
researched topic of choice plants for fixing the mine dumps rock. So in Baschutskoyi
U. B. taking into account the pH value recommended the formation of new artificial
plant communities in the dumps for neutralization of harmful geophysical flows and
recovery in the region as a whole [4].

Investigation of the pH value on dumps of granite quarries and the surrounding ar-
eas is not fully carried out. Maznytskoyu O. V., Pedko N. A. and Eagle V. I. [5] the
problem of acidity of the soil piles of granite rocks Poltava region and is recommend-
ed for remediation of such plants: myshiy (Setaria spp.), pyriy povzuchyy (Agropiron
repens), proso volosovydne (Panicum capillare L.), tonkonih odnorichnyy (Poa annua
L.), vostrets psevdopyriynyy (Aneurolepidium pseudoagropyrum), viynyk nazemnyy
(Calamagrostis epigeios (L.) Roth).

In [6] investigated the pH of soil adjacent to the dump granite quarry area, proved
that the percentage is over the average pH value (5.7) in the Malin area of almost 1.5
times.

From the above consideration, we can conclude that the dumps granite of quarries
have an impact on the state of the soil surrounding areas, one of which is the change in
the pH of the soil surrounding piles of granite quarrying areas. Work on the study con-
ducted soil pH, about the impact of specific factors studied were not.
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Despite the large amount of literature devoted to this issue, the study of influence
of dumps granite quarries on the pH of soil surrounding areas was not carried out and
therefore not justified factors of influence.

The aim of work is the influence of dumps granite quarries in pH change and adja-
cent areas of influence depending on the season and the distance from the dump.

MATERIAL AND RESULTS. To investigate the influence of factors such as sea-
sonality and distance to dump on the pH of soil surrounding areas conducted an exper-
iment with the determination of pH at distances of 100 m, 500 m and 1000 m in the
west relatively dump Penizevytchy granite quarry since dominates in this direction
wind rose in the Zhytomyr region [7]. The required number of parallel experiments
determined at 95%-s probability. trust factor Z, (1,38) and value limit of error in the
assessment of investigational g, parameter equal to unit [8]:

2

2
75 (138

% (1)

In table 1 shows the pH value as determined experimentally by using a portable
pH meter Kellymeter PH-009 (1) adjacent to the dump Penizevytchy granite quarry
area depending on seasonality and distance to the dump pit.

To process the results of the experiment used two-factor analysis, which deter-
mined the effect of such factors as the distance to the dump and seasonality on pH and
their interaction.

Determined hypothesis for factor A (the distance from the dump), factor V (sea-
sonal) and their interactions.

Table 1 — The pH of the soil, depending on seasonality and distance
to dump granite quarry

Distance to dump Winter eqson Summer
100 m 2;5 g:g
500 m ZZ’ ;3
1000 m 2;? ;:411

Hypotheses for interaction:

Ho: The distance from the dump and the season did not have the effect of interac-
tion on the pH of soil surrounding areas.

H;: Distance from the dump and the season have the effect of interaction on the
pH of soil surrounding areas.

Hypotheses for factor A:
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Ho: For different distances from the dump is no difference between the average
pH.

H;: For different distances from the dump there is a difference between the aver-
age pH.

Hypotheses for factor B:

Hy: For different seasonality is no difference between the average pH.

H;: For different seasonality there is a difference between the average pH.

Each independent variable or factor has several levels (takes several values).

Factor A — distance from the dump: 100 m, 500 m, 1000 m; a = 3.

Factor B — season: winter, summer; b = 2.

a and b — factor is the number of values A and B respectively.

Degrees of freedom for each factor:

factor A:df N=ag-1=3-1=2;

factor B: dfN=b-1=2-1=1;

interaction, (AxB): dfN=(a-1) (b-1)=B3-1) (2-1) =2;

the error within the group: df.D = ab(n—1)=3-2(2- 1) =6,

where n — the number of objects in each group. In this case n = 2.

The critical value of Fisher F-distribution level of significance o = 0,05 [9]:

factor A: a = 0,05, df.N =2, df.D = 6, Fo, = 5,14;

factor B: @ = 0,05, df.N =1, df.D =6, Fep =5,99;

interaction, (AxB): a = 0,05, df.N = 2, df.D = 6, Foa-p) = 5,14.

To calculate the values of F- criterion performed calculations for finding sum of
squared deviations for factor A, factor B, their interaction and frequency error values k
by formulas (1-4):

$S, =k> (Vi-Y) (1)
5Ss =k Y (¥, - ), )
SSue =N3> (Y, - ) 3)

SSerror = Z Z Z (yij - y_u)z (4)

Mean square deviation according to formulas (5-8):

SS,

MS, = : 5

=t (5)
SS

MS, = —2, 6

=t ©)

SSAXB (7)

MSpe =",
(a-1)(b-1)
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SS
MS — error .
error ab(n _ 1) (8)

F-criterion value for each case calculated as (9-11):

MS
F,= A
g MSerror (9)
MS
F -8
° MSerror (10)
MS,,
Fas = I\/ISA = (11)

error

The results of calculations performed by formulas (1-11) are listed in table 2.

Table 2 — The value of settlements made by means of two-factor analysis

SS df MS F
Factor A 2,64 2 1,32 52,93
Factor B 0,27 1 0,27 10,8
Interaction, (AxB) 1,52 2 0,76 30,56
Error 0,15 6 0,025
Total 4,58 11

Since Fa = 52,93, Fg = 10,8 and FA.5 = 30,56 exceeds the critical level of Fg,,
Fos, Foaxs) respectively, the zero hypothesis is rejected. Therefore, since the null hy-
pothesis is rejected, it can be concluded that the distance from the dump and the time
of year a significant effect on the pH of soil surrounding areas.

By the method of least squares interpolation built depending on the pH value of
seasonality and distance to dump career (Fig. 1).
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Figure 1 — Dependence varying the pH of the distance to the blade (L):
1, 2 - cold and hot seasons respectively
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Dependencies 1 and 2 respectively approximated by the following formulas:

pH =-0,001L +8, 25, (1)
pH =-0,0015L +8, 2385. (2)

According to this study we can conclude that the distance to the dump granite
quarry and seasonality affecting pH of soil surrounding areas. The average pH indica-
tor for the cold season is 7,4, and for the warm — 7,7, characterized as slightly alkaline
soil reaction.

This leads to increased soil pH, which negatively affects the soil and thus on the
economic activity of the population.

CONCLUSIONS. The experiments determining the pH value of soil adjacent to
the granite quarries dump areas. The results show that two-factor analysis that the dis-
tance to dump career and seasonality affecting the pH of soil surrounding areas. The
dependences pH of seasonality and distance to the dump pit. Since the cold time of
year the pH is 7,4, while warm — 7,7. Average pH value is 7,6 and corresponds to
slightly alkaline soil reaction.

The results make it possible to assess the condition of the soil at limiting factor
and, if necessary, choose methods to reduce soil pH to the optimum value.

The problem of weak soil alkalinity should be solved in two ways: firstly mini-
mize concentration of dust with piles of granite quarry, the choice of dust control
methods are analyzed in [10], and secondly, to normalize pH in soils surrounding are-
as by methods outlined in [6].
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HccnenoBano BiIMSHUE OTBAJIOB TPAHUTHBIX KAPHEPOB MO TAKUM MapaMeTpaM Kak
CE€30HHOCTh U PACCTOSHUE 10 OTBAJIa Kapbepa Ha BEIWYUHY pH MOYBBI MpHIIerarommx
tepputopuid. [IpoBeieH 3KCIEPUMEHT, B Pe3yJIbTaT€ KOTOPOTO BBISIBICHO, YTO ypO-
BeHb pH cOOTBETCTBYyeT Cia0OIIENOYHON peakuu MouBbl Ha paccTogHusIX 100 M,
500 m u 1000 M ot oTBana. Y CTaHOBJIEHO, C MMOMOIIBIO ABYX(AKTOPHOTO aHANIN3a, YTO
paccTosiHhe OT OTBaJla TPAHUTHOTO Kapbepa, BpeMs roja U UX B3aUMOJCUCTBHUE OKa-
3BIBAIOT CYLIECTBEHHOE BIMSAHUE HA BeIuuuHy pH.

KuroueBblie ciaoBa: pH, orBai, rpaHuT, mouBa, ABYX(aKTOPHBIN aHaIU3, dKCIIE-
PHUMEHT, Kapbep, IpUJIEraroias TEppUTOpHUs.
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