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Abstract. Proceeding from the fact that agriculture is a rocess of
intensification through which society sough i i
needs for food, and the necessity of co
populations, which made them resort to
and as a result of the steady increase in
particular so that agriculture does not b
environmental pollution with
that pose a significant danger(& aan li rganisms, with the
accompanying dangerous pathd a somena. This research measured
the concentration of radioactive sphate fertilizers. A s well
as analyzing the radg ers and pesticide samples
obtained from 4 aq. Radiological parameters were
measured usig
exposure levE

te fertilizers in
xacerbation of

il solution that the plant absorbs through its root system spread in the
, directly or indirectly, it is called fertilizers to increase soil fertility.
ize the importance of fertilization, and from the year 1960 A.D., and with
fertilization technology and the use of mineral nutrition, crops began to
uantity and quality in most regions of the world, especially the developed ones,
because fertilization improved properties Natural and chemical agricultural lands, in addition
intensive farming systems, improving the characteristics of agricultural products,
easing vertical expansion in crop production, and increasing production. The following
categories can be used to categorise fertilisers: organic fertilisers, all fertilisers produced
naturally and used in their original state. They include animal fertilizers containing a high
percentage of organic matter and some necessary nutrients [1-3]. They also contain living
organisms that decompose organic matter. These fertilizers are characterized by improving
the acidity of the soil. They are cultivated and ploughed in the soil to improve their properties,
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the most important of which are nitrogen-fixing leguminous crops and organic fertilizers,
which include farm, slaughterhouse, and sewage waste [4]. Chemical fertilizers are fertilizers
made by man with special techniques and contain nutrients in an inorganic form. They can
be divided into simple fertilizers containing one nutrient element, which is the element to
which fertilizer is added. The most common of them is nitrogenous fertilizer, which is the
fertilizer that supplies plants and soil with the nitrogen element that is considered the first of
the most important main fertilizer elements needed by the plant in the form of am
NH4 or the form of nitrate NO3 or the form of amides or a combination of form
such as ammonium sulfate and urea, and its nitrate form and urea are easy to losg
the ammonium form when increasing irrigation rates and therefore it is possi

And phosphate fertilizers, which are fertilizers that contain phosp
element in it and must be added to the land, especially in the lands

water Nitrogenous fertilizers [6, 7]. Also, phosphorus co
some rare elements present in the agricultural soil that d convert them into
compounds that are insoluble in water in additio
extend for millions of years. Therefore, the focu
Potash fertilizers contain potassium As a fertilize
of soil fertility and compensates for what was
fertilized with ammonium nitrogen fegili
efficiency of using potassium fertilizo
potassium nitrate. Potassium is the th

exclusively in this study.
d most important element
wever, the land must be

ch as potassium chloride and
artant element for soil fertility and

compensates for what was lost it [8]. Jr complex fertilizers, they contain more than
one fertilizer element, especi ontain the three major elements, such as NPK
fertilizer, and may conta ry elements. Fertilizers can also be divided
according to the nature & (dinto solid fertilizers, such as those previously
mentioned, and oth i 1zers that are used in the form of solutions dissolved in water
and sprayed on d gaseous fertilizers, the most important of which is CO2

ed in greenhouses and growth rooms to increase the rate
oductivity [9].The list of elements necessary for plant
e past years, and the total of these substances is now about 16.
elements (H, O, C) from water and air and therefore is not
ufacturmg fertilizers. In comparison, the remaining six major elements are
ents Prlmary (N, P, K) and major secondary elements (Ca S Mn)

mal nutrition. Among the terms you need to know To study chemical
jt is the grade or grade, which means the fertilizer content of nutrients, which is
expressed in weight percentages of N, P205, and K20. At the same time, in most countries,

indicates only the number of materials found by approved analytical methods [11]. It is
itten on the fertilizer envelope and its arrangement is fixed and unchanged, so the first ratio
will be for nitrogen N, the second for phosphorous P or phosphorous Pentax ide P205, the
third for potassium, the fourth for calcium Ca, the fifth for magnesium Mn, and the sixth, if
any, will be for the microelements and write + microelements, so if we find on the fertilizer
envelope, for example, it is written 15 -15-30, it indicates that the fertilizer contains from its
weight 15% P205, 15% N, 30% K20, and in the absence of any element, a zero is written in
its place, while the fertilizer ratio indicates the ratio of the elements composing the fertilizer
to each other, and therefore the fertilizer ratio will be for (15-15-30) is (1-1-2) [12] , while
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Fertilizer Nutrient denotes one of the three major plant nutrients K, N, P, and denotes any
food in the United States and Plant Nutrient It represents a group of manufactured elements
as elements necessary for plant growth, whether they are major, secondary or minor elements,
the lack of which negatively affects the plant in terms of its growth and production [13].
Phosphate ore, used as a raw material in producing fertilizers, typically contains varying
levels of naturally occurring radioactive elements [14]. Phosphate is a form of phosphorous
mineral and expresses a salt of phosphoric acid. It represents one of the mineral resourg

for bones and teeth. [15], where phosphate is interacted with acids to pro
phosphate and nitrogen phosphate, in addition to the possibility of extracti

to assess natural radioactivity in phosphate rock and vario
high radioactive concentrations may expose miners,
risk [16]. Desert phosphate ores contain 200g of
important resource that is increasingly in demand
manufacturing industries, the most important of

to their ability to obtain These fertilizg
production quantity and quality even
phosphate fertilizers [18-21] . This stu
concentration (the daughter of i
from the Iraqi market.

rs study the radionuclides in
-39 detector to measure the radon

2 Materials and

This research
samples of p

fter exposure and put in a NaOH solution at 6.25 N in a water bath at 75 degrees
F within four hours. [23, 24] [.The track density was calculated using the method within the
SLIMAGE program, which TASL designed in the nuclear physics lab at Kufa
1versity's Department of Physics.



BIO Web of Conferences 116, 05008 (2024) https://doi.org/10.1051/bioconf/202411605008
EBWFF 2024

3 Measurements of hazard indices

3.1 Radon concentration

The following equation calculates the radon concentration (C) in surrounding samples in

Bg/m3. [8, 25].

C(Bgm™)=

C,(Bgdaym™) | p(Trackem™)| ... ... (1)
p,(Track.cm™) t(day)

And standard deviation o, (S.D.):

/ (X, - X)?
Gn(SD): z'(nfl)

C = the concentration of ???Rn in the test container air
represents the exposure of the samples in Bq.day.m?
2) of detectors calibrated to the samples u
concentration of radon (Crs) was calculated usin

3.4 The annual effective dose (AED)

AED (mSv/y) = Cgy X F X 1 X 8760 X D . (6)

n=0.8, D = 9%x10° (m Sv)/(Bq. m>. h)
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3.5. The lung cancer cases per year per million person (CPPP)

(CPPP) = AED x (18 X107 ®mSv~L.y) ......... @)

4 Result and Discussion

Fertilization constitutes one of the essential variables determining crop grow;

increasing environmental pollution. It is also known that phosphate
Radioactive pollutants and harmful or highly toxic metals if they a

food imported from abroad. The sample information and t!
in the phosphate fertilizers and pesticide samples are i

Table 1: The types and codes of fertiliz

Code of Fertilizer and pesticide zer and pesticide
samples type type
Cl1 Granules
C2 Sulphur —dusting
fungicide
C3 Master flour
C4 Vector(chania)

C5 Di ammonium phosphate

ORTs 509 mg
NPK Powder ATLAS
agricultural sulfur C18 Qanas super
NPK¥0 20 10+6S (Chemical C19 EDTA iron sodium
Magnesium) salt(Hunan, China)
C10 DAP(NH4)2(HPO4) C20 II\X/I:izter Power Phosphoric

Its for the radon concentration values of the examined phosphate fertilizer and
pesticide samples are shown in Table 2. The minimum value of ?*’Rn in the phosphate
rtilizer samples was equal to 35.09 Bg/m? in sample coded C8in agricultural sulfur, and
highest value of ??Rn was equal to 818.71 Bg/ m? in sample coded C15 in Di ammonium
phosphate. The current results show that 22?Rn in fertilizer samples is greater than the globally
permitted level according to UNSCEAR 2000 [27]( see Figure 1).
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Table 2: Alpha track density. Radon concentration and number of radon atoms in fertilizer samples

Code Samples Alpha track density Radon Radon atomsx10™"°
concentrations
Bq/m’
Cl 106.67 187.13 5.83561E-05
Cc2 200.00 350.88 3.11232E-05
Cc3 133.33 233.92 4.66849E-05
c4 66.67 116.96 9.33697E-05
C5 53.33 93.57 0.000116712
C6 46.67 81.87 0.00013338
Cc7 333.33 584.80 1.86739E-05
C8 20.00 35.09 0.000, 2
c9 166.67 292.40 3.7 E-05
CI10 40.00 70.18 15561
Cll 300.00 526.32 488
Ci2 60.00 105.26 0. 4
Ci3 73.33 128.65 8.48 -05
Cl4 86.67 152.05 7.1822
Cl5 466.67 818.71 1.33385E-
Cl6 100.00 175.44 .22465E-05
Cc17 146.67 408E-05
CI18 53.33 16712
C19 66.67 9 33697E-05
C20 400.00 1.55616E-05
Mix - -
Min - -
World - -
Radon con Bq/m
1000.00
900.00
- 800.00
£
g 700.00
g 600.00
g 500.00 I
E pi inﬁ
c7 c9 Cl10 (C11 (C12 (C13 (C14 (C15 Cle C17 C18 C(C19 cC20

Samples

Fig. 1. Comparison between values of radon concentration Bq/m3 in all Fertilizer and pesticide
ples in research understudies
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Fig. 2 .Comparison between values radon Bg/m3 in
value in references [27]

Figure 2 compares the results gained,i
where the results showed higher percerifag es similar to those studied in
this study, which could be due to a diffe 3

um phosphate DAP ) contains both Nitrogen
0).088 mSv per year in sample C8 (agricultural

ariple C8. These values were compared with the
ort of the UNSCEAR and other international research, and

PAEC, and CPPP.

de of sa AED (mSvly) | E(WLMY-') | PAEC | ELCR*10° | (CPPP)*10°
0.472117895 10.28 0.02 1.817653895 | 184.9591282

2 885221053 19.27 0.04 | 3.408101053 | 346.7983653
0.590147368 12.84 0.03 | 2.272067368 | 231.1989102

C 0.295073684 6.42 0.01 1136033684 | 115.5994551
0.236058947 5.14 0.01 0.908826947 | 92.47956409

C6 0.206551579 450 0.01 0.795223579 | 80.91961858
Cc7 1475368421 32.11 0.06 | 5.680168421 | 577.9972755
c8 0.088522105 1.93 0.01 0.340810105 | 34.67983653
9 0.737684211 16.06 0.03 | 2.840084211 | 288.9986378
C10 0.177044211 385 0.01 0.681620211 | 69.35967307
Cil 1.327831579 28.90 0.06 | 5.112151579 | 520.197548
c12 0.265566316 578 0.01 1022430316 | 104.0395096
c13 0.324581053 7.06 0.01 1.249637053 | 127.1594006
C14 0.383595789 8.35 0.02 1476843789 | 1502792916
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C15 2.065515789 44.96 0.09 | 7.952235789 | 809.1961858
C16 0.442610526 9.63 0.02 | 1.704050526 | 173.3991827
c17 0.649162105 14.13 0.03 | 2.499274105 | 2543188012
C18 0236058947 5.14 001 | 0.908826947 | 92.47956409
C19 0295073684 6.42 001 | 1.136033684 | 115.5994551
C20 1.770442105 38.53 008 | 6.816202105 | 693.5967307
Max 2.065515789 44.96 0.08 | 7.952235789 | 809.19613
Min 0.088522105 1.93 0.003 | 0340810105 | 52.679

while the maximum value was 44.96 in sample C15(Di ammonium p
also shows that radon-induced (CPPP) was found to range from 52.67

associated with radon exposure of the population was dete
on the methodology described in equation 6; the results r:
sample C15 (Di ammonium phosphate) to 0.340810105
sulfur). It is a higher value than the value declared
between AED and CPPP were calculated, and the

parameters

1000.00
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700.00
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-

—

e | CR*10-3

Sample

C13
C14

@ (CPPP)*10-6

C15
Cle6
Cc17
C18

C19
C20

e PAEC

een all Samples with all parameters E.P., ELCR, CPPP, and PAEC.

e3 above, we notice that the values of CPPP were very high compared with
ariables under study, which are values that depend mainly on the absorbed
on, and this indicates the high effect of radon concentration in fertilizers and
pesticides. Figure (4) shows the Histogram, the Q-Q plot, and the boxplot to distribute the
ncentration of radon in Fertilizer and pesticide samples, we can see that the distribution of
n concentration was a non-normal distribution in which the Kolmogorov—Smirnov test

failed to assess the normality, and this is clear from the Q-Q plot of radon distribution in
which the observed values deviate from the standard line. The boxplot of radon concentration
indicates two outliers (C20 and C15), and the top whisker is longer than the bottom, meaning
that the distribution of radon concentration has highly positive skewness.
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5 Conclusion

This search measured the radon concentration and s
Phosphate Fertilizer and pesticide samples. The
recommended and allowed limit by the UNSCEA
C20. AED and EP results for all samples were |
and ELCR results that due to radon exposure had
sample C15.
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