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THE INFLUENCE OF COCONUT FIBRE
AND SALTS COMPOSITE USED
FOR ELIMINATING SLIPPERINESS
AND ON ROADS ON SOILS

WPLYW KOMPOZYTU MIESZANKI WELOKIEN KOKOSOWYCH
I SOLI STOSOWANYCH DO USUWANIA SLISKOSCI JEZDNI NA GLEBY

Abstract: The subject of the study is analyzing the impact of coconut fibre and salt mixture used for
eliminating slipperiness on roads on roadside soil. The tests were done on the soil samples taken from the
fixed areas twice: in the autumn before applying the composite and in the following spring. Laboratory tests
indicated decrease of conduciveness in soil after using the composite in wintertime. This can cause decreasing
saltiness of roadside soil. In contrast to commonly used methods of eliminating slipperiness on roads with
salts only applying the composite could diminish the negative effects of roadside soil saltiness.
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Introduction

Saltiness is one of chemical soil pollution which has many reasons: from natural
processes, the dispersion of fungicides or insecticides or fertilizer on growing crops to
changes caused by substances directly introduced to environment by people.

The destructive force of soil saltiness is caused mainly by concentrating the soil
which makes it hard for plants to absorb water and nutrient substances. Soil saltiness
also changes the ionic balance of environment, soil characteristics and presence of toxic
elements. The process can be noticed mainly in alkalization of soil environment [1].

One of the reasons of soil saltiness caused by people is using chemical substances for
maintaining roads in wintertime. Salts like NaCl and CaCl, are commonly used for
eliminating road slipperiness. The substances can spread on roadside soil increasing the
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area of soil saltiness [2]. This explains why using salts on the roads in wintertime has
serious impact on the local areas.

Negative effects of using salts on roads were noticed in the 50s when the damage of
“green areas” in urban locations was observed. It was the time when the studies and
analysis of effects of using salts on roads were carried out. The analysis conducted in
Warszawa by Dobrzanski et al indicated the negative effect of salt on the urban plants
[3]. The authors of the study have shown almost complete saltiness of the soil caused by
salt used on roads. During the following years similar studies were carried out in many
Polish cities [4-7].

A lot of attention in the environmental studies was devoted on the impact of chemical
substances on roadside plants. Czerniawska-Kusza et al (2004) conducted detailed
observations: they indicated significant impact of NaCl on roadside trees in Opole [8].
The study was based on observing damages on the tree leaves and branches. It was
concluded that the most damaged leaves accumulate sodium and chlorine the most.

Bach et al carried out a similar observation but in a different city — Krakow [4]. Tests
made on roadside soil revealed soil saltiness and more specific changes in its
composition that impacts the accessibility of microelements and quality and quantity of
microorganisms.

The environmental effects of using salt on roads on the roadside soil are: relocating
nutritious cations, decreasing soil penetrability and scattering soil colloids what is more,
the ions of salt can draw heavy metal ions causing soil damage [9]. Both sodium and
chlorine have considerable effect on nitrogen changes and decrease soils structure
through reduction organic substances [10].

The awareness of negative impact of using salts for eliminating slipperiness on roads
on the roadside soil shows the need of searching alternative methods of maintaining
roads in wintertime. Nowadays, the most effective substances for eliminating slipperi-
ness on roads used in big quantities can cause dramatic changes in roadside
environment. Hence, an effective way of protecting roads from slipperiness which is
also safer for environment is needed.

The aim of the studies in the this thesis was defining the physical and chemical
changes of roadside soils after using the composite of coconut fibre and salt in
wintertime and assessing the usefulness the composite.

Materials and methods

Coconut fibre (coconut chips) are fraction of crumbled coconut fruit. The main aim
of coconut fibre is to maintain the surface of easily soluble salt (NaCl), which will react
with frozen road surface. Lengthening the time of using the composite would help in
dissolving the ice and snow on the road quickly and effectively. This technology would
reduce the amount of used salt and would stop the salt on the road during the next
applying process. What is more, coconut chips re close to neutral pH and it can help to
save balance of roadside soil. The composite used for the tests was created from
coconut fibre and salt mixed in weight proportion 1:10.
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The tests of the impact of coconut chips and salt mixture were carried out on the
roads among the fields. The exact location of the roads are: Obrowiec — Gogolin,
Zakrzow — Zakrzow Osada, Kamien Slaski — Gogolin and Kosorowice — Kamien Slaski.
On each of four test areas two zones were created: A and C — zones directly next to the
road on the left and right and zones B and D adjacent to zones A and C. the zones were
rectangular, sized 10 meters long and 1 meter wide (Fig. 1). Soil samples were taken on
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Fig. 1. Experimental plots located along roads
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the deep of 0—30 cm twice: in the autumn (November 2014) and spring (April 2015).
Also control samples were taken in the distance of 4 meters from the road for every
zone. The samples consist of 8 individual samples taken from each zone.

The samples were dried and then homogenized and then sieved. The samples were
also divided into a few sections: elements bigger than 2 mm, elements sized 1.0-2.0
mm. In the section where elements were smaller than 1.0 mm aerometric Casagrand’s
method with Proszynski’s modification was used to determine granulometric composi-
tion of the sample. The fractions bigger than 0.1 mm were determined granulo-
metirically by using sieve and water method. The following chemical characteristics
were also determined: saltiness by conductometric method based on electrolytic
conductivity of water-soil mixture in weight proportion soil/water 1:5 and pH in H,O
and KCI by potentiometer (weight proportion soil/water 1 :2.5).

Results and discussion

Granulometric composition. According to PTG criteria (2008) the analysis of the
samples from test areas indicated that the soil is mainly built of sand (semiloam and
loam) (Table 1). Only section 2D is an exeption — its soil has been classified as sandy
loam. The presence of loose soil causes better water penetrability. That is why salt
solution goes through the gaps in the soil quickly and causes smaller saltiness.

The pH values. Using the composition of coconut fibre and salt for eliminating
slipperiness of the road did not change pH parameters negatively. The pH indicator of
the samples showed neutral and minimal alkaline pH of soil. Before using the
composite pH was about 6.36-7.03 and after applying the mixture it was about
6.60—7.23 (Fig. 2, 3). Many sources indicate that alkaline pH of soil can be caused by
many factors both natural and anthropogenic. It is suggested that the pH increase after
wintertime was caused by the features of the source rock. The samples were taken from
the limestone background and it could cause higher pH in the spring. Findlay and Kelly
states that increasing pH is caused by the change of ionic composition caused mainly by
carbonate salts [11].

Analysis of the tests shows a specific link: the further the sample was from the road,
the smaller the pH indicator. It can also be confirmed by other studies Chudecka et al
[12].
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Fig. 2. The pH (1nKCl) values of roadside soil before applying the mixture of NaCl and coconut fibre (10:1)
— autumn 2014
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Fig. 3. The pH (1nKCl) values of roadside soil after applying the mixture of NaCl and coconut fibre (10:1) —
spring 2015

Soil salinity. To determine the level of saltiness the key parameter is electrical
conductivity. In the autumn the conductivity was about 190 uS - cm ' and 50-160
us - cm ' in the spring. The smallest values were noticed in area number 1 and the
biggest in area number 3 (Fig. 4, 5).
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Fig. 4. Mean electrical conductivity (EC) of roadside soil before applying the mixture of NaCl and coconut
fibre (10:1) — autumn 2014
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Fig. 5. Mean electrical conductivity (EC) of roadside soil after applying the mixture of NaCl and coconut
fibre (10:1) — spring 2015

The results obtained during spring-autumn period indicated a decreasing tendency in
electrical conductivity of soils collected from a ridge adjoining the roadway, from 140
to 125 uS - cm . Whereas no difference was revealed in EC values in soils located in

the distance of 1-2 m from the ridge road (Fig. 6) — mean EC value was 115 puS - em
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Fig. 6. Electrical conductivity values (EC) of roadside soil samples collected from experimental plots in
autumn and spring

Significant deviation was observed in area I and III in the zones located the furthest
from the road. The board value that indicates significant negative changes in soil is
2000 psS - cm . The results do not exceed this value hence the soil is not heavily salted.
After the study, the significant decrease of soil salinity was observed and the following
dependence: the further the soil from the road, the smaller the conductivity. This
relation is easily noticed for soil samples from area number 1, where the electrical
conductivity indicator decreased by 15 % after applying the composite. Similar relations
were confirmed by Brogowski’s studies [13]. Small conductivity can be caused by the
fact that easily dissolving salt from the mixture could sink into deep horizons of the
ground [8, 14]. It can also be caused by using smaller amount of salt for eliminating the
slipperiness on the road in this study than it is generally done. It can be stated that
applying the mixture of salt and coconut fibre did not cause conductivity increase and it
does not cause growth of soil salinity.

Conclusions

1. Using chemical substances in winter road maintaining causes deteriorating of
roadside soil conditions. This is why there is a need for alternative ways of eliminating
slipperiness which would affect natural environment less.

2. The test results based on soil samples from the chosen areas located next to roads
indicated reduction of soil saltiness after applying the salt-coconut fibre composite. The
results of the study are based on two conduciveness tests carried out in autumn and
spring.

3. Using the salt-coconut fibre composite seems to be an alternative cheap way of
eliminating slipperiness on roads. Quite long deposition of the mixture on the road
caused gradual release of salt and by this, reduced the amount of used salt.
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WPLYW KOMPOZYTU MIESZANKI WLOKIEN KOKOSOWYCH I SOLI STOSOWANYCH
DO USUWANIA SLISKOSCI JEZDNI NA GLEBY
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Abstrakt: Przedmiotem badan jest analiza wptywu zastosowanego kompozytu mieszanki widkna koko-
sowego 1 soli drogowej do usuwania sliskosci drogowej na gleby w pasie przydroznym. Badania laboratoryjne
przeprowadzono na probkach gleby pobranych z wyznaczonych poletek doswiadczalnych w dwoch okresach:
jesiennym przed zastosowaniem mieszanki oraz wiosng roku nastgpnego. Analizy laboratoryjne wykazaty
glownie spadek wartosci przewodnictwa wiasciwego po okresie zimowego stosowania zaproponowanego
kompozytu, przyczyniajac si¢ do redukcji zasolenia gleb przydroznych. Zastosowanie omawianej metody do
usuwania S$liskosci jezdni moze przyczyni¢ si¢ do zmniejszenia negatywnych skutkéw procesu zasolenia
gleby w pordwnaniu z powszechnie stosowanymi technikami wykorzystujacymi wytacznie mieszanki samych
soli.

Slowa kluczowe: zasolenie, usuwania $liskosci drogowej, gleby przydrozne, wiokna kokosowe, sole tatwo
rozpuszczalne





