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XVIKAKYJI ®OCPOPUTUHUHI ®A3ABUN BA KUMEBUI
TAXJINJIN
Toxupoea H.b.,
Haosicmumounoea M.Y.
Temupos Y.111.,
Xampoes JIK.

Hasouit oasnam xonuunux eéa MEXHOoIocUuANIap yHueepcumemu

docdopau YruTaap *axoH 03UK-OBKAT XaB(PCU3IUTUHHA TAbMUHIIAIIIA MyXUM
VpUH TyTaau, aMMO XO3HPI'Hl KyHJa YIapHUHT UILIA0 YMKAPHII Ba KYJUTAHUIUIINA
Oup KaTop MyaMmmosapra ayd KeaMokaa. ABBano, Tabuuii ocop pecypciapuHUHT
YEKJTAHTAHJIUTH KaXOH KHUIUIOK XYXKaIWTHAA Y30K MYyIJaTian OapKapopiHMKKa
TaxJuJ] COJIMOKIa. MabiymoTiapra kypa, nyaéna Qoigananum MyMKUH OYnraH
dbocdopur KoHIapu YeKkIaHTaH 6ynuo, acocuit 3axupanap Mapokari, Xutoit, AKIII
Ba Poccus xabu nmaBnarnmapna skoinamrad. Ly cababmu, docdopnu yrutnapHu
camapaiy uiuiad YMKapuil Ba pecypcilapHM Texall JyHE MUKECHIAru CTPATErHK
Macananap/aH Oupura aiTaHMOK/Ia.

byngan Tamkapu, aHbaHaBuil Qochopru  YFuTiap HNUTA0 UMKAPUIIT
xKapaCHUIa MyXHTra Karra Tabcup KypcaTwiaau. DocdaTiapHu KaiTa WIUIall
KapaéHua ro3ara KejlaJauraH YUKUHIWIAD CYB Ba TYNMPOKHUHT H(IIOCIAHUIINTa
onu0 Kenaau, NIYHUHTJEK, aTMocdepara 3apapiid ra3japHu YUKAPUIITH MYMKHUH.
Hly cababmu, sHTU, SKOJOTMK XaB()CU3 Ba caMapalid YCyJJIapHU WIUIA0 YMKHII
MyxuM Bazudanapaan Oupu 6ya1ud KOJIMOKIA.

Oxopunarunapgan  xymnoca kuiaub, (ochoputmapuunr Vrut cudaruma
camMapaJOpJINTUHU OIIUPHIN yUyH TYpJid KUMEBHHM KalTa WIIIAIl YCyJUIapUHU
Vpra"ui Ba aMajquérra )OopHuil 3TUILI MyXUM Basudanapaad Oupuaup.

Ymby Taakukoraa Kopakanmok Xyxkakyn ¢pochoputu HamyHacuHu 0,25 MM

KaTaJMK/a TYJIUK Maiiaiad oJIMHAN Ba YHUHT KUMEBUN TapKUOU TaXJIUJ KUJIMH/IH.
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Onuuran HamyHamapjaard (¢aszaBuid Ba KUMEBUM  Y3rapuijiapy pEHTTeH
mudpakromerpus (XRD) ycynm opkanu ypraHuiim.

X¥xakyn dhochoputu yuyyH peHTreH AudpakTorpaMMa TaxXJIWil HaTHXKaJlapu
myHH Kypcatauku Oommmanrud pochoputraa (1-xagsan) ¢ochop acocan amatur
(Cas(PO4);0H, Cas(POs):F) Ba Tpukaneiumii ¢pocdat (Cas(POa4)2) maknmma MaBxy
6116, yIapHUHT SHT MyXuM nukiaapu 31.44° (d = 2.84 A, I =15.93), 39.52° (d =
2.28 A, 1=152.43),43.30° (d=2.09 A, 1=136.44), 48.60° (d = 1.87 A, I = 144.02)
Ba 57.58° (d = 1.60 A, I =57.10) arpoduna kaiix stunran. 29.45° (d=3.03 A, 1=
1000) nuru xam I0KOpY HHTEHCUBJIMKKA 3Ta 6Y10, Oy nmuk kansiuT (CaCOs) Ounan
oupra pochaTiapHUHT MaBKYUIMTHHN TacuKIaian. 25.9° (d = 3.44 A) nuru anuk
Kaiin atunmarad €xku 3aud 0ynuo, 6y Gocdar MUKIOpUHUHT HUCOATAH KAMJIUTUHU
kypcataau. lllynunraek, gocoput tapkubOuga xapOoHaTiaap OWiIaH OOFIaHraH
xonga kapOoHar-amatut (Caio(PO4)sCOs) makimga ydpamu MyMKHH, Oy 3ca
KaJIbIUT Ba Qocdar NUKIApUHUHT OMpra KeTuIy OujiaH TacAUKIaHaau. Y MyMaH
oiqraHaa, (ochop kanbIMil OunaH MycTraxkam OofnaHran OYynuO, Qocdoput
KUHCHUHUHT aCOCHH TapKUOWH KUCMHUHM TAIIKWJI ATaIH.

X¥xkakyn pochoputu Tapkubuaa acocan kanbiuii kapoonat (CaCOs), anatur
(Cas(PO4);0H, Cas(POa4)sF) Ba Typau mMuHepan Oupukmanap MaBxya OYiauo, Oy
xuHcHaru  ¢ochop  YCUMIMKIAp ~ TOMOHMJAH  TYFPUAAH-TYFPU  OCOH
Vanamrrupunmaiiau. @ochop acocan spumaiiauran docdatiap makiamuaa Oyiaranu
Y4YyH YHUHT arpOHOMUK KuiiMatu nacT xucoonanaau. [y ca6abnu, Oy kabu Tabunii
dbochoputnapaan Yrut cudartuaa GorganaHUIT caMapacus €KY Ky1a CEKUH TabCUP
KWJIQIUTaH JKapaéH XxucoOmaHaau.

ynunr yayH, Xyxakya hochopuTiapuHu TapkuOugaH Keaud Yukud Typiu
XU UIUIOB OepuO 3apapiiv MeTaylap MUKIOPUHM KaMaTHUpPraH XoJjjaa KHIILIOK
XYKanuruaa okopu camapanu gochopnu YruT cudaTuaa UIUIATHIAIIA MyMKHH.
dochopuTiapHu UILIOB OSPHUIT HaTHXKacKAa MOHOAMMOHUH ¢ocdar, THaMMOHUN

dbocdar Ba cynepdocdar unuiad yukapuiia KyJaiam MyMKYH.
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PHASE AND CHEMICAL ANALYSIS OF KHOJAKUL PHOSPHORITE
Tokhirova N.B., Najmitdinova M.U., Temirov U.Sh., Khamroev L.Q.
Navoi State Mining and Technology University

Phosphorus fertilizers play a vital role in ensuring global food security; however,
their production and application currently face a number of challenges. First and
foremost, the limited availability of natural phosphorus resources poses a threat to
long-term sustainability in global agriculture. According to available data,
economically viable phosphate rock reserves are limited worldwide and are
primarily located in countries such as Morocco, China, the USA, and Russia.
Therefore, the efficient production of phosphorus fertilizers and conservation of
resources have become strategic issues on a global scale.

In addition, traditional phosphorus fertilizer production processes have a significant
environmental impact. Waste generated during phosphate processing leads to
pollution of water and soil and can also emit harmful gases into the atmosphere. As
a result, the development of new, environmentally safe and efficient methods has
become one of the key tasks.

Based on the above, studying and applying various chemical processing methods to
increase the efficiency of phosphate rocks as fertilizers is one of the most important

objectives.
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In this study, a sample of Khojakul phosphorite from Karakalpakstan was finely
ground to a particle size of 0.25 mm, and its chemical composition was analyzed.
Phase and chemical changes in the obtained samples were studied using X-ray
diffraction (XRD) analysis.
XRD analysis results of Khojakul phosphorite showed that in the initial rock (Table
1), phosphorus is mainly present in the form of apatite (Cas(PO4);OH, Cas(POa)sF)
and tricalcium phosphate (Cas(POa4)2), with their most prominent peaks recorded at:

e 31.44°(d=2.84 A,1=15.93)

e 39.52°(d=2.28 A,1=152.43)

e 4330°(d=2.09 A, 1=136.44)

. 48.60° (d=1.87 A, 1=144.02)

e 57.58°(d=1.60 A, 1=57.10)
The peak at 29.45° (d = 3.03 A, I = 1000) is of particularly high intensity and
confirms the presence of phosphate compounds along with calcite (CaCOs). The
25.9° peak (d = 3.44 A) was either not clearly observed or was weak, indicating a
relatively low phosphate content.
Additionally, the presence of carbonate-bound forms such as carbonate-apatite
(Cai0(PO4)sCO:s) is possible, which is confirmed by the overlapping peaks of calcite
and phosphate. Overall, phosphorus is strongly bonded with calcium and forms the
main component of the phosphorite rock.
The composition of Khojakul phosphorite mainly includes calcium carbonate
(CaCO0a), apatite (Cas(PO4)3sOH, Cas(POa4)sF), and various other mineral compounds.
In this form, phosphorus is not readily available for direct uptake by plants. Since
the phosphorus is primarily in the form of insoluble phosphates, the agronomic value
of the raw phosphorite is considered low. Therefore, the direct use of such natural
phosphorites as fertilizers is inefficient or results in very slow nutrient release.
Thus, considering the composition of Khojakul phosphorite, by applying different

processing methods and reducing the content of harmful metals, it can be used as an
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effective phosphorus fertilizer in agriculture. After appropriate treatment, the
phosphorite can be utilized in the production of monoammonium phosphate,

diammonium phosphate, and superphosphate fertilizers.
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