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OHBIH i1iH/e KOpIIaFraH OPTaHBbI asial ycTayabl YHpeTkeH byiansiy
©3iHEH OacTam «TajJbl IIAIIMay, «KaH-)KaHyapAbl eJTipMe», «KOK
LIOMTI JKYJIMa» JIeN YriT-HacuxaT aWTKaH OapJblK FyjamanapiblH
pyXaHU Mypajiapbl )KHUHaKTaIIbl. OChl )KHHAKTBIH 50 MBIH KeuipMmeci
TaitanaTaFel JIHU OPTAJBIKTapJaH OacTam OapibIK 3alBIPIbI OKY-
OpBIHJApBIHA TETiH TapaTbliasl [1, 63 6.].

KopwIThIHABITAH alWTKaHIa, afaM3aTThlH TaOUFaTTarbl
KYOBUIBICTAp bl KapaThUIBICTAHY FBUIBIMJIAPBIMEH Kartap, SKOCO(pUs
IIpU3Machl apKbUIbI CaHaFa CiHIpyl KOpIIaFraH OpTaHbI asiial, Koprayra
ayy/ia KyaTThl TpaMIUHH icriertec. Cebebi OYTiHr TaHaa SKOIOTUSITBIK
npoOiemanap/bl YIIBIKKaH TYChIHAH IIEIIyTre FHUIBIM KayKapchl3 KYH
kerryzae. Con cebenti OyIT achbUT MiHACTTI aTKapy/a PyXaHH KYHIbLUTBIKKA
XKYTiHY OCBI ©3€KTi MacejeepAi Lenryae 0acThl aJFbIapTThIH 0ipi
00JIBITT TaObLIAIBI.

On KYHIBUIBIKTBIP Ka3aK XaJKbIHJa Ja XXETill apThlIajbl.
XaJKbIMBI3JIBIH €PTE/ICH KAJIBINTACTaKaH CaThI, I9CTYpPIEPl MEH dJIeT-
FYPBINTapbl TYHBII TYPFaH SKOCO(USUIBIK MOHTE M€ Ka3bIHa KOHE COJl
Ka3bIHAHBI €)1 apachIHJIa I9PINTEY KOPIIAFaH OpTaFa OH 8CEPiH TUTI3ETiHi
aHBIK. Byn 3THOrpadusANBIK KYHABUIBIKTAPBIMBI3 FaJlbIMIapJIbIH
Ha3apblHa TYCII, OFaH KOIIIUIIK 3ep CaJbII, TEK Oip jKaKThl eMec, JKaH-
JKaKThl 3€pTTENII, opinTeneTin 0ojca agaMaapra, OHBIH ILIHJIE Kac
OyBIHFa 9KOJOTHSUIBIK ATUKETT] YCTaHy/ 1a 30p Mai1aChIH KOHE BIKITAIBIH
TUTi3e/i Jen aiita anampl3. TaMbIpbIH KEHre XKalFaH 3KOJOTHSUIBIK
IHAETTIH TaMBIPBIH TYOIMEH XXYJIy FaHa MpoOJIeMaHbIH XOWBLITYbIHA
oxeneni. COHABIKTaH €3 peTiMizae ajaMm Oayachl FEUIBIM MEH pyXaHH
JKaFbIHaH IIBIHJIAIFaH SKOJOTHSIIBIK ATHKAHBI Oip apHaFra TOFBICTBIPY
apKbUIBI FAHA alTYJIBI HOTHOKETe KOJI KETKI3el el ecenTeiMmis.
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Introduction The use of mineral fertilizers is necessary in
contemporary world as a result of ongoing requirement for increased
food production. For managing annual production of agriculture, fields
have to be fertilized for providing necessary macro- and micronutrients
to achieve high yields [1, p. 5]. For supporting soils with basic nutrients,
mineral fertilizers containing such elements and groups/compounds like
nitrogen, phosphate and potash in some cases are used in non-controlled
volumes, which can lead to radioactive contamination [2, p. 2]. These
days more than 30 million tons of phosphate fertilizers are annually
applied in agriculture land [3, p. 4]. Negative effect of fertilization is the
contamination of cultivated land by some naturally occurring radioactive
materials [4, p. 6].

The application of phosphate fertilizers is concern because of the
presence of toxic metals and radionuclides [5, p. 12]. Radionuclides in
phosphate fertilizer belonging to Th-232 and U-238 series as well as
radioisotope of potassium (K-40) are the major contributors of outdoor
terrestrial natural radiation [6, p. 7]. It was shown in [7, p. 4] that the
presence of radium-226 and thorium-230 was elevated in the sample of
simple superphosphate. This is explained by the fact that the raw materials
for phosphorus-containing fertilizers are various apatites, some of which
contain high concentrations of natural radionuclides [8, p. 2], sometimes
reaching commercial values [9, p. 6] and as a consequence phosphorus-
containing fertilizers also contain such isotopes as K-40, U-238, Ra-226
[10, p. 8]. The average concentrations of U-235, U-238, Ra-226, Th-
232 and K-40 were 28, 1234, 457, 123 and 819 Bq/kg in phosphorus
fertilizers and 25, 543, 409, 54 and 897 Bqg/kg in superphosphate of
Egypt, respectively [11, p. 5]. Activity concentrations of U-238 and
Ra-226 in phosphogypsum produced by various fertilizer industries in
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India showed levels of 1,000 Bg/kg; and usage of it as building materials
was banned [7, p. 5].

The present study has been carried out in order to determine activity
of uranium isotopes (U-234, U-238) in mineral fertilizers, which most
commonly used on territory of Republic of Kazakhstan.

1 Materials and Methods

2.1. Sample pretreatment In order to determine uranium isotopes
in fertilizers, four types of different brands were chosen in local market.
Investigated samples types are monopotassium phosphate (MPP),
superphosphate (SP), lyubo-zeleno (LZ), ammonium nitrate (AN).
The content of main elements of the fertilizers under investigation are
presented in Table 1.

Table 1 — Content of mineral fertilizers

Sample ID N, % PO, % K0, %
MPP - 50 33
SP 9 30 -
AN 33 - -
LZ 10 12 15

After removing stones and other impurities, samples were crushed
using mortar and pestle. Crushed samples of mineral fertilizers were
dissolved in 50 ml of 3M HNO, and left overnight for complete
dissolution. Uranium tracer solution of U-232 was added.

2.2. Radiochemical procedure for determination of content of U-238,
234 by alpha- spectrometry

Extraction chromatographic separation techniques based on UTEVA
resin for separation of uranium was used. For preparation of UTEVA
resin, column with resin was first washed with 10 ml distilled water
after that with 5 ml of 3M HNO,. Dissolved solution of fertilizer was
loaded into UTEVA resin. The column first was washed with 30 ml of
3M HNQO, to elute other radioisotopes. On the next step, column was
further washed with 5 ml of 9 M HCI and 20 ml of 5M HC1 - 0.05 M
oxalic acid in order to remove residue of thorium and other interfering
radioisotopes. Then uranium isotopes were washed out with 15 ml of 1
M HCI. After separation procedure, alpha emitting sources were prepared
by micro precipitation.

Eluate, which produced from the washing by the 30 ml of 3M
HNO3, was directed for separation of radium isotope. Radium was co-

precipitated with lead sulphate. Counting source was prepared by micro
precipitation method.

For measurement of alpha particles of uranium and radium isotopes
Alpha spectrometry system (Alpha Analyst, Canberra, USA) with PIPS
semiconductor detectors was used.

Results and discussions The results of determination of activity
concentrations of uranium isotopes are presented in Figure 1.

As it can be seen the highest activity concentrations of both uranium
isotopes (U-234, U-238) are in superphosphate (SP), which equal to 144.6
and 145.27 Bg/kg, respectively. Lyubo-Zeleno (LZ) also has slightly
increased content of uranium isotopes, which account for 24.27 Bg/kg
for U-234 and 23.79 Bg/kg for U-238.

gl u LL L

Figure 1 — Content of uranium isotopes in different mineral fertilizers

At the same time, in monopotassium phosphate (MPP) and
ammonium nitrate (AN) the content of uranium isotopes is the lowest. In
all cases maximum permissible concentration is not exceeded (specific
activity 1000 Bg/kg) [12, p. 35].

It has been reported in several articles that the activity of phosphate
fertilizers depends on their phosphate content [13-14, p.4;7]. As can be
seen in Figure 2 the good correlation previously reported is not presented
in our case.
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Figure 2 — U-238 activity concentration in relation
to content of PO,

Regarding to MPP, the content of P,O, equal to 50% but content of
uranium isotopes one of the lowest while in case of SP and LZ uranium
isotopes content the highest with relatively low content of PO..

Regarding to the content of Ra-226, the highest activity concentration
of Ra-226 is in lyubo-zeleno mineral fertilizer and equal to 15,88 Bg/
kg. At the same time lowest activity concentration is in monopotassium
phosphate and equal to 0,6299 Bg/kg.

The reason of differences can be different raw phosphate ore and
production process.

Conclusion In this study, the activity concentration of uranium
isotopes (U-234, U-238) was determined in four commercially available
mineral fertilizers. The highest activity concentration of uranium
isotopes was in superphosphate and equal to 145.27 and 144.96 Bg/kg
for U-238 and U-234, respectively. At the same time, the lowest activity
concentrations of U-238, U-234 were in sample of ammonium nitrate
and equal to 1.66 and 2.20 Bg/kg. In all samples the value of activity
concentration of uranium isotopes is not exceeded MPC. Ra-226 content
is not exceeded MPS value in all samples.
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