The Impacts of Industrial Processing of Oil on Soil Quality
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Soil, the one of the main components of the environment, is constantly subjected to the action of pollutants
existing both in air and water from rainfall and also in groundwater. Soil pollution recorded in the current
stage varying degrees of contamination in relation to the demands manifested, chemical contamination
occupying a preferential place being pronounced across the globe, regardless of zone. In view of the above
purposes, the paper aims to highlight the impact of industrial processing of oil activity on soil quality, near

a chemical plant in Constanta County.
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Soil pollution is mainly caused by:

- precipitation waters contaminated with various
substances present in the atmosphere;

- discharge on the ground, the household solid waste
and discharge of domestic waste water;

- treating the agricultural land with chemicals;

- downloading on the ground of the solid and soft waste
from the industry;

- deposition of atmospheric dust containing toxic
substances.

If in terms of damage that pollution causes directly to
the crops, they are obvious and can be identified easily by
the symptoms presented by plant, the matter of the
chemical structure of soil damage turned out to be
considerably more complicated in terms of air pollution,
often interfere with the usual pollution which it brings itself
through agriculture fertilizers, pesticides, waste and even
soil type [1-3].

Experimental part

Soil samples were collected monthly in May - September
2011 - 2015 of 5 points namely : NAVODARI, OVIDIU,
LUMINA, SACELE and CORBU.

The soils in the investigated area, part of the group of
regional and azonal, acid type, under a lithologies
dominated by fine texture clays and a location relatively
on flat land .

Units of soils present in the monitored area, can be
grouped as follows:

- white and brown luvisoils with varying degrees of
podzolit and pseudoseizure;

- Solna with a pronounced argillaceous feature and a
higher percentage of organic matter in the various
thicknesses of the soil profile.

The common feature of the most important soil units
represent their high clay character. The frequent presence
of over 45 % clay in horizons B, has a major negative
repercussions on plant development.

Due to this characteristic, soil drainage is very slow, in
which case, during rainy periods, reaching water stagnation
at the surface or at the argiloaluvial horizon with
pseudoseizure effects [6-8].
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In dry periods, due to alow permeability, the soils lose
water easily and form cracks which further accentuates
the drought and the crops are compromised.

Detailing the mineralogical structure of clays extracted
from the existing acid soils in the area of influence, is shown
in table 1. Parameters obtained by X-ray diffraction
individuals and the exposure of the clay fraction is < 0.001
mm albic luvisol from NAVODARI.

The data obtained highlights the presence of the
following minerals:

- quartz: given by the characteristic diffraction peaks at
3.33 A in the saturated sample with calcium ions;

- kaolinite: indicated by the diffraction peaks at 3.57 A
and 7.19 A;

- illite: pointed by the 10.08 A peak for the saturated
sample with K and 10.10 A for the saturated sample with
Ca;

- dioctahedral vermiculite: given by the spacing of 11.50
Afor sample saturated with Ca and 14.52 A for the sample
saturated with K;

- interstratificate mineral: identified by spacing of 12.65
A for sample saturated with calcium and 13.05 A for the
sample saturated with K.

The greater range of the degree of expansion shows,
that these types of acidic soils, present a non negligible
inconvenience in the presence of water, processes related
to the contraction and swelling.

Mineralogical structure of the clay extracted from
luvisoils from the studied area, indicates the presence of
the interstratificate minerals in amounts below 2%,
involved in the phenomenon of absorption of chloride and
sulphate anions.

Pseudo character of the most soil units appear as a
natural consequence of very slow drainage [4-5].

Another common feature of the majority of the soil units
is the podzolit ( high acidity and the appearance of mobile
substances toxic to plants, such as aluminum, iron and
manganese and others).

The appearance of some morphological differences
(horizon A, astructurate enriched in silica without structure
and impoverished alotin humus and nutrients; B, horizon
with accentuated clay character and rocky structure) that
worsen further physical properties and productivity of soils,
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Table 1
DETAILING THE MINERALOGICAL STRUCTURE OF CLAYS EXTRACTED FROM EXISTING ACID SOILS IN THE AREA OF INFLUENCE

Cation Reticulated parameters, KX Degree of
abszorbing 3 3 3 4 4 4 4 5 swelling
K 354 3.57 3.70 424 4.65 4.80 4.98 - -
Ca 3.33 3.57 3.69 425 4.44 - 4.98 5.50 -
Ca- 333 357 370 425 - - 498 5.40 -
EG Beticulated parameters, K3
5 6 7 7 g 10 11 12 14 -
6.30 119 795 - 10.08 - 12.60 1452 5.85
- - 118 - - 10.10 11.50 12.65 14.79 -
5,55 - .04 - 8.70 1038 - - 1437 1.83

which are added and chemicals characters that have
become unfavorable as a result of the podzolit phenomen,
make further complicate the issues raised by these soils
in the study of the environment and pollution [9-12].

Refer to these soils is mentioned and other features,
such as: groundwater relatively large depth; reaction (pH)
generally acid - consistent with the genetic evolution; the
variable content of humus depending on the genetic
processes and uses; the depth of the horizon surface;
variation of the basic micro-elements (N, P, K) necessary
for plant nutrition (according to the genesis and lithology)
and reducing the alkalinity due to genetic processes
influenced of natural conditions.

Azonal soils , although occupy small areas presents
many more variations, such as cartographic distribution
and especially as stratifications . Including ground units
due the collusion , delineated in types of alluvial and
colluvial soils, they differ from the soil zonal units by age
and lithology.

The most important characteristics of azonal soils are:
textural variation, most often mottled, appearance of some
of layers, unfavorable for plant growth , differentiation
from water inducing variable gleyzation over time, the acid
reaction up to alkaline, very high content in humus and
and generally appreciable differences in terms of the
content of nutrients.

On the other hand, soil, one of the main components of
the environment, is constantly subjected to the action of
pollutants existing in both air and water from rainfall and
in groundwater.

In the following are presented data on the dynamic
evolution of the chemical composition of soil in different
cultures, with different degrees of resistance to the

phenomenon of pollution, structured on specific elements
of acidity, fertility and pollution elements.

It should be emphasized that the soils in the area of
influence of the plant, falls mostly in the class of acid,
with a natural low fertility and buffering variable capacity
for pollutants, which requires increased attention to them,
to avoid the phenomena of pollution. This study, with
qualitative and quantitative assessments of macro
indicators and agrochemical synthetic test which directly
intervene in plant nutrition, compared with phytotoxicity
limits over a large area situated on a possible egret around
the plant, has emerged as an necessity objective.

The soil samples were collected from the arable layer
of the soil at the same crops and vegetation phases as
samples of plants, from lots of private producers and the
sole of the research units in the area, where they applied
all the technological sequences specific crop plants
considered.[13-15]

Analytical data are presented in tables 3-7, inducing in
the table 2 the interpretation limits of the values obtained
for these types of soils.

NAVODARI

- the soil was harvested in the field of agricultural
research extension of the resort, which applied all
pedoameliorative technological sequences, specific crops
and soils acidic(table 3);

- argillic soil type is type luvic albic , whose key feature
is the presence of aluminum in quantities exceeding the
phytotoxicity;

- by fining aluminum ions are demoted in stable
chemical compounds, insoluble in water, the type gibbsite
and variscit,

Table 2
THE INTERPRETATION LIMITS OF THE CHEMICAL COMPOQOSITION OF SOIL IN THE INFLUENCED
AREA OF THE S.C. XXX FROM CONSTANTA COUNTY

The degree of] Elements of acidity Elements of pollution Womsture
assurance H Ah T 55 ] T AFT JTNNO: [ 804 [ CI %
me/1Hg s01l ppm
H:0
Low =63 =15 [ =10 <120 =30 =10 =13 =30 =30 =12
Medum | 6068 [ 1623 [ 70- [TEO-I80] 3070 | T0-15 | 1820 [ 30-I00 | 30-I00 1I-13
10.0
Nomual [ 3.7-60 [ 2633 [ 10.0- [160-240] 70-75 | 1520 | 2125 | TO0I-120 |I01-I20
150
hizh 3337 38 [30- 1340330 75305 | 2550 | 2830 | T31-150 | 121-150
250
veryhigh | <33 6.0 =13 =31 =03 30-30 1 31-35 | I51-200 [151-200
[ Phytotoxicity| <30 =0 1 <70 =13 =10 =30 =40 =200 =200
L mait
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Date of Elements of acidity Elements of pollubon Dorstur
harvest pH B ] % [ T V| AF [NNO:[S0: [ CF | = Table 3
me/ Tz soil % Ppm o5 THE RANGES FOR
H:0 - CHEMICAL
May | 3.05-398 | 2863 | 86-134 | 119- | 67/0- |12-360[04-21.0] 188- |42.6- [7.9-15.4| COMPOSITION OF THE
185 824 685 | 78S SOIL CULTIVATED IN
Tune | 3.13-3.090 | 31545 | 8.6-13.8 | 141- | 61.3- |3.5-33.0|05408|168- [625- [85-238 THE AREA OF
180 | 809 648 | 809 INFLUENCE OF
Tuly | 3343504 | 3850 118133 | 150- | 720- [372358(31-163103- [620- (38245 S.C XXXIN MAY -
163 | 805 £3.2 | 955 SEPTEMBER 2011 - 2015
Rusust | 527300 | 3.040 [123-152 | 166 | 71.5- |12-185|04121[320-[30.7- |22-2135| PLACEHARVEST
192 | 794 682 | 655 NAVODARI
September | 3.26-5.95 | 1748 | 12.1-13.6 | 138- | 719- |3.0-20.0|1.6-132|17.0- | 324- [9.2-137
196 | 874 66.1 | 70.1
Phytotoxici| =3.0 =10 <10 =23 =10 =30 =40 | =200 | =200
ty Limit

- in conditions of severe drought, the aluminum ions go
again, in the soil solution increasing its concentration,
situation in which the plants are subjected to synergistically
type combined stress with major negative effects on crop
level;

- the soil ensured optimal plant nutrition;

- those two forms of acidity, actual and potential, have
been recorded areas of greater variation, in this station
exceeding the optimum pH variation for plants;

- fertility items were located in a normal range of variation
for the period investigated, plant-specific basis;

- the culture of maize, the potassium content increased
to fall, being the result of at least two processes synergistic:
one for removal of this element to maturity of the plant and
one of the concentration in soil solution through a reduction
in the absorption by plants participating in this, the dynamic
balance, absorption complex tendency;

- elements of soil polution during growth and
development of plants and not only those specific to the
plant, had a greater range of variation, but at levels that do
not exceed phytotoxicity;

- the fairly large ranges for the tested items, are a
consequence of the weather, otherwise known aspect of
literature.

OvIDIU

- the impact of the plant on the soil activity was studied
in lots of individuals;

- the chemical structure of tillage soil was studied in
dynamic on different sole, with varying degrees of
application the culture technologies (table 4);

- in the first 3 months of the monitoring period , has
studied wheat crop, sola being mediocre to medium
provided with nutrients while soil acidity, well above

Diate of harvest Elements of acidity Elements of pollufion Wosture
pH A s | T ‘:’ AT NDNGs |oa0s | O %
me/ 100z zo1l Ya ppm
10 THE -FIQ—aAtlilléELlS FOR
May 5.13;- 41-| 711532 | 14.0- {ES 0.2-33.4(15-187( 258 |424-|9.0-233 CHEMICAL
Tume f;’? 2856 12-136 1"'3’? 5;15 02-576(04-64 4 Lfgﬂs -ﬂfg’?l.f 108 O OF THE
- b = Foi=10. Pl - =T X X - = I L=
6.01 3 192 | &6 685 | 83| 215 SO”T_:EUkEE/:TCEFD .
July 302- [ 21- | 63-138 | 124 | 306 [1.0-615(21-202] 247- |472- 7.05- INFLUENCE OF S.C.
602 | 61 122 | 0.0 586 | T34 235 XXX IN MAY -
August 507- | 3.2- | 64-201 22- | 3132- |26-423|03-335] 25.0- [31.9-|75-26.1| SEPTEMBER 2011-2015
398 | 69 22, 918 384 | 852 PLACE HARVEST:
September 507- | 2.1- | 83-159 | 122- | 487- [7.8415(03-224] 225 |485-( 12.0- OVIDIU - LAND OF
598 | 69 194 | B30 389 | 852 217 PRIVATE PRODUCERS
Phytotomeity | <30 | =10 =10 =15 =70 =30 =40 =00 [ =200
Lirmit
Diate of harvest Elements of acidity Elements of polluien Maorsture
pH Ah ] 55 | T V AT TN-RD: [ 504 | CF Y Table 5
me/ 100g sol “ Fpm THE RANGES FOR
HO - CHEMICAL
Iay 3536386 | 3I- | BI- | 123 | od6- [30-162[04-531] 340- | 447 [105-156] composiTION OF
42| 138 | 215 B1E 805 | 1207 THE SOIL
June 3205387 13- 0.4- 10.8- o035 [38-183[2.1-861] 41E- 460- 13353197 CULTIVATED IN THE
42| 198 | 293 954 721 811 AREA OF
July 3153027 30- ] 36- [03-230] a06- 23343 04- | I70- | 496- [ TZ-I9E| INFLUENCE OF S.C.
45 | 193 B12 119.7 | 683 814 XXX IN MAY -
August 522353 30- | 62 | 100 | 820- [31-5371(05-831] 270- | 21.3- | 7&%-18.6| SEPTEMBER2011-
47| 183 | 241 £14 7.4 851 2015 PLACE
September | 533-6.10 | 29- | 63- | 103- | o03- |23-206|08J08[ 419 | 337- | 92206 | HARVEST LUMINA-
30 196 | 238 B3l 1.7 | 10685 LAND OF PRIVATE
Phytotoxicity SR =0 [ <0 [ =3 =l =3l =0 | =00 | =200 -
Limut
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Date of Elements of acidity Elements of pollution hioistur
harvest pA [ AR S [ T v EFT [NNO: [ 50s [ CF e
me 100z soil % ppm %
H:O
Tay TIT (03[ 137- [167-| 883 [ 0278 0583 [ L0- | 320- [ 105 Table 6
606 | 27| 303 |314| 979 130 | 2840 | 215 | Lo R CHEMICAL
Tune AT [ OE [ I00C [186-| 600 [0 12820015 63 | 153 [g01g1| COMPOSITION OF THE SOIL
¢ 03 S 277 |4s | a1 250 | 1192 CULTIVATED IN THE AREA OF
Tuly 56681 03- | 18%- |163-| &71- | 0201 |03-102| 90- | 112- [g7-210| INFLUENCE OF S.C. XXX IN
15 172 195 a7 497 1380 MAY - SEPTEMBER 2011 - 2015
Auzust ST [ 12~ [ 148 [168- | 88.1- | 0183 (04128 127-[ 154 [T0-288| PLACE HARVEST. SACELE -
679 | 35| 271 |300| 955 568 | 1045 LAND OF PRIVATE
September | S.81- | 07- | 138 [I70-| 862 | 090 |0843 [I12-[ 241- [9.0-204 PRODUCERS
681 | 33| 290 |2908 | 971 705 | 1045
Phytotomicity| =50 | =10 | =0 [ =5 | =0 =30 =0 [ =200 | =200 -
Limmit

phytotoxicity was not bound by the amendment or
application of manure stable;

- elements of acidity recorded a relatively high amplitude
of variation, exceeding the current limit phytotoxicity in
June;

- fertility elements have reached quite low levels

LUMINA
Soil samples were taken in dynamic, from different
sole of private producers planted with various plants (table

- soil planted with wheat is acid, luvic type with a
relatively high present acidity, located in arange of variation
under 5.5 pH units, but with low aluminum content, far
below the phytotoxicity;

- In June and July, soil acidity recorded very high values
, the upper limit of the amplitude exceeding the
phytotoxicity, while, the fall in soil fertility is mediocre;

- the wheat is more resistant to soil acidity than maize,
which is actually quite sensitive to aluminum content
exceeding 20 ppm;

- in corn sola, the acidity was located at lower levels
than on wheat, under the conditions in which th e fertility
was much better than that of the wheat;

-the elements of pollution in those two studied sole,
were located fairly low levels, well below the phytotoxicity.

SACELE

-soil samples were collected from a particular
manufacturer sola being cultivated for many years with
lucerne;

- the soil is a luvic brown type with a reduced acidity
and an aluminum content less than 10ppm, as can be
seen from the data presented in table 6;

- base saturation level has a rather narrow range of
variation;

- ensuring phosphorus level is medium to almost normal
in recent years as a result of fertilization base on the last
time;

-mineral nitrogen is very low, culture suffering because
of this;

- potassium ion concentration is optimal for growing
lucerne, knowing that this plant requires high
concentrations of nitrogen and potassium;

- the presence of a nutrient imbalance in the soil fairly
low levels has however negative influences on plants and
hence at the level of harvested green mass production;

- polluting elements have been recorded quite low
different ranges, well below phytotoxicity.

CORBU

-soil samples were collected with a grape- sola -living-
table;

- grape -vines benefited from optimum nutrition, both
in terms of quantity and nutritional balances, carried at all
phases of vegetation pursued, the ranges being narrower;

- polluting elements recorded values much below the
phytotoxicity;

- the main cause of rising the content of pollutants in
soil, must be sought not only in the exceptional climatic
conditions this year, but also in treatments and agro-
technical measures applied, which induced a synergistic
effect of amplification;

- climatic conditions with extreme areas of variation,
induced substantial changes in the chemical structure of
soil, with the installation of imbalances nutritious enough
accented, with poisoning do not normally occur, with direct
implications on the level of crops, be it the green beans or
ground.

Lrate of harvest Elements of acidity Elements of pollution Motstur
pPH [ 2B % [ T v AFT [NRO:| 80: [ Cr e Table 7
me/THg so1l % ppm %
.0 THE RANGES FOR
Nay 595 | 01-| 153 | 168- | 903- | 021 [14158] 305 | 402- [93-209 CHEMICAL
) 645 | 17| 202 | 300 | 972 93.0 | 213.0 COMPOSITION OF
Tune S65- | 08 | I1I- | 185 | 933 | 026 |1973] 125 | 135 [6o1gg|  THESOL
620 | 13 | 280 | 293 | 973 870 | 706 CULTIVATED AREA
Tuly SE5- |06 | 163 | 182 | %06 | 065 |16316] 175 | 178 |86-21.6 OF INFLUENCE
) 620 | 21 | 284 | 245 | 9u 1855 | 8.1 S.C. XXX IN MAY -
August 586 | 0.7- | 153- | 168 | 901- | 0309 | 0492 178 | 318 |78267| SEPTEMBER
620 | 29 | 271 | 288 | 936 794 | 752 2011-2015
September 507- | 05 | 133- | 163- | O11- | 0-22 | 0230 152- | 214- |[0.7-106 PLACE
622 | 26 | 331 | 335 | 960 699 | 694 HARVEST:CORBU
Phytotoxicity Limit | =30 | =10 | </.0 | =23 | =10 | =30 | =40 | =200 | =200 -
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In another paper was studied the impact of industrial
processing of oil on fountain water [16].

Conclusions

Simple analysis of those 5 tables of data show the
presence of several subtypes of soils, from the luvic albic
at the brown luvic, with the content of aluminum
exceeding the phytotoxicity for plants in general, to the
alluvial type neutral by the agrochemical point of view,
without aluminum ionsanda pH more than 0.6 units.

Regarding the quantitative changes chemical structure
of soil, shown in the tables above, highlights the following
general aspects:

- very patchy areas of variation for chemical structure
of soil, largely dependent by pedoameliorative measures
applied,;

- the chemical structure of soil is influenced by the
drought;

- to provide optimal nutrition , the ranges of acidity
elements are narrower in July, while not imposing specific
pedoameliorative main measures, these variations reach
maximum values;

-nutrition of soil , expressed by the degree of base
saturation is low to average, less influenced by weather
conditions, it can be supported by a diverse array of plants;

- synthetic indicators of acidity, expressed by the degree
of base saturation and cation exchange capacity, pursuing
a very uneven change in time and space;

-the monitored fertility elements, recorded broad areas
of variation, depending not only on nutrient tested, butalso
the extent pedoameliorative applied.

Summarizing the data presented above, result that the
chemical structure of soil has not changed because of the
activity in the industrial processing of oil, changes made

REV.CHIM.(Bucharest)¢ 68¢ No. 1 ¢ 2017

as a consequence of other cases where not applying
pedoameliorative measures are a priority.

From the data presented is clear that the soil in the area
of influence of the oil processing industrial activity by SC
XXXX, was not polluted with specific chemicals.
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