@
INTERNATIONAL SCIENTIFIC REVIEW LIBI!AR;?;!A“ G

NTERNATIONAL SCENTC
AND PRACTICAL CONFERENCE
A,
#o

<
&
SLems oF sc\"—“

HTTPS://SCIENTIFIC-CONFERENCE.COM

KXIII INTERNATIONAL CORRESPONDENCE SCIENTIFIC SPECIALIZED CONFERENCE

INTERNATIONAL SCIENTIFIC REVIEW
OF THE TECHNICAL SCIENCES,
MATHEMATICS AND COMPUTER SCIENCES

LIBRARY OF
CONGRESS (USA) Boston. USA. September 20-21, 2021

«3ON3IDS YILNANOD ANV SOILVINFHLVYIN ‘STONTIDS TVOINHOAL FHL 40 MIAIATY DI4ILNFIOS TYNOILYNYILNP IONIFIIANOD A3ZITVIO3dS JI41LNIIOS FONIANOJSIHHOD TYNOILYNYILNI NIXX



ISBN 978-1-64655-107-1
UDC 08

XXIII INTERNATIONAL CORRESPONDENCE
SCIENTIFIC SPECIALIZED CONFERENCE
«INTERNATIONAL SCIENTIFIC REVIEW OF
THE TECHNICAL SCIENCES, MATHEMATICS
AND COMPUTER SCIENCE)»

(Boston. USA. September 20-21, 2021)

BOSTON. MASSACHUSETTS
PRINTED IN THE UNITED STATES OF AMERICA
2021



INTERNATIONAL SCIENTIFIC REVIEW OF THE PROBLEMS OF THE TECHNICAL
SCIENCES, MATHEMATICS AND COMPUTER SCIENCE / COLLECTION OF SCIENTIFIC
ARTICLES. XXIII INTERNATIONAL CORRESPONDENCE SCIENTIFIC SPECIALIZED
CONFERENCE (Boston, USA, September 20-21, 2021). Boston. 2021

EDITOR: EMMA MORGAN
TECHNICAL EDITOR: ELIJAH MOORE
COVER DESIGN BY DANIEL WILSON

CHAIRMAN OF THE ORGANIZING COMMITTEE: VALTSEV SERGEI
CONFERENCE ORGANIZING COMMITTEE:

Abdullaev K. (PhD in Economics, Azerbaijan), Alieva V. (PhD in Philosophy, Republic of Uzbekistan), Akbulaev N.
(D.Sc. in Economics, Azerbaijan), Alikulov S. (D.Sc. in Engineering, Republic of Uzbekistan), Anan'eva E. (D.Sc. in
Philosophy, Ukraine), Asaturova A. (PhD in Medicine, Russian Federation), Askarhodzhaev N. (PhD in Biological Sc.,
Republic of Uzbekistan), Bajtasov R. (PhD in Agricultural Sc., Belarus), Bakiko 1. (PhD in Physical Education and Sport,
Ukraine), Bahor T. (PhD in Philology, Russian Federation), Baulina M. (PhD in Pedagogic Sc., Russian Federation), Blejh
N. (D.Sc. in Historical Sc., PhD in Pedagogic Sc., Russian Federation), Bobrova N.A. (Doctor of Laws, Russian Federation),
Bogomolov A. (PhD in Engineering, Russian Federation), Borodaj V. (Doctor of Social Sciences, Russian Federation),
Volkov A. (D.Sc. in Economics, Russian Federation), Gavrilenkova I. (PhD in Pedagogic Sc., Russian Federation),
Garagonich V. (D.Sc. in Historical Sc., Ukraine), Glushhenko A. (D.Sc. in Physical and Mathematical Sciences, Russian
Federation), Grinchenko V. (PhD in Engineering, Russian Federation), Gubareva T. (PhD in Laws, Russian Federation),
Gutnikova A. (PhD in Philology, Ukraine), Datij A. (Doctor of Medicine, Russian Federation), Demchuk N. (PhD in
Economics, Ukraine), Divnenko O. (PhD in Pedagogic Sc., Russian Federation), Dmitrieva O.A. (D.Sc. in Philology,
Russian Federation), Dolenko G. (D.Sc. in Chemistry, Russian Federation), Esenova K. (D.Sc. in Philology, Kazakhstan),
Zhamuldinov V. (PhD in Laws, Kazakhstan), Zholdoshev S. (Doctor of Medicine, Republic of Kyrgyzstan), Zelenkov M.YU.
(D.Sc. in Political Sc.,PhD in Military Sc., Russian Federation), /badov R. (D.Sc. in Physical and Mathematical Sciences,
Republic of Uzbekistan), [l'inskih N. (D.Sc. Biological, Russian Federation), Kajrakbaev A. (PhD in Physical and
Mathematical Sciences, Kazakhstan), Kaftaeva M. (D.Sc. in Engineering, Russian Federation), Klinkov G.T. (PhD in
Pedagogic Sc., Bulgaria), Koblanov Zh. (PhD in Philology, Kazakhstan), Kovaljov M. (PhD in Economics, Belarus),
Kravcova T. (PhD in Psychology, Kazakhstan), Kuz'min S. (D.Sc. in Geography, Russian Federation), Kulikova E. (D.Sc. in
Philology, Russian Federation), Kurmanbaeva M. (D.Sc. Biological, Kazakhstan), Kurpajanidi K. (PhD in Economics,
Republic of Uzbekistan), Linkova-Daniels N. (PhD in Pedagogic Sc., Australia), Lukienko L. (D.Sc. in Engineering, Russian
Federation), Makarov A. (D.Sc. in Philology, Russian Federation), Macarenko T. (PhD in Pedagogic Sc., Russian
Federation), Meimanov B. (D.Sc. in Economics, Republic of Kyrgyzstan), Muradov Sh. (D.Sc. in Engineering, Republic of
Uzbekistan), Musaev F. (D.Sc. in Philosophy, Republic of Uzbekistan), Nabiev A. (D.Sc. in Geoinformatics, Azerbaijan),
Nazarov R. (PhD in Philosophy, Republic of Uzbekistan), Naumov V. (D.Sc. in Engineering, Russian Federation),
Ovchinnikov Ju. (PhD in Engineering, Russian Federation), Petrov V. (D.Arts, Russian Federation), Radkevich M. (D.Sc. in
Engineering, Republic of Uzbekistan), Rakhimbekov S. (D.Sc. in Engineering, Kazakhstan), Rozyhodzhaeva G. (Doctor of
Medicine, Republic of Uzbekistan), Romanenkova Yu. (D.Arts, Ukraine), Rubcova M. (Doctor of Social Sciences, Russian
Federation), Rumyantsev D. (D.Sc. in Biological Sc., Russian Federation), Samkov A. (D.Sc. in Engineering, Russian
Federation), San'kov P. (PhD in Engineering, Ukraine), Selitrenikova T. (D.Sc. in Pedagogic Sc., Russian Federation),
Sibircev V. (D.Sc. in Economics, Russian Federation), Skripko T. (D.Sc. in Economics, Ukraine), Sopov 4. (D.Sc. in
Historical Sc., Russian Federation), Strekalov V. (D.Sc. in Physical and Mathematical Sciences, Russian Federation),
Stukalenko N.M. (D.Sc. in Pedagogic Sc., Kazakhstan), Subachev Ju. (PhD in Engineering, Russian Federation), Sulejmanov
S. (PhD in Medicine, Republic of Uzbekistan), Tregub I. (D.Sc. in Economics, PhD in Engineering, Russian Federation),
Uporov I. (PhD in Laws, D.Sc. in Historical Sc., Russian Federation), Fedos'kina L. (PhD in Economics, Russian
Federation), Khiltukhina E. (D.Sc. in Philosophy, Russian Federation), Cuculjan S. (PhD in Economics, Republic of
Armenia), Chiladze G. (Doctor of Laws, Georgia), Shamshina I. (PhD in Pedagogic Sc., Russian Federation), Sharipov M.
(PhD in Engineering, Republic of Uzbekistan), Shevko D. (PhD in Engineering, Russian Federation).

PROBLEMS OF SCIENCE
PUBLISHED WITH THE ASSISTANCE OF NON-PROFIT ORGANIZATION
«INSTITUTE OF NATIONAL IDEOLOGY »
VENUE OF THE CONFERENCE:
1 AVENUE DE LAFAYETTE, BOSTON, MA 02111, UNITED STATES
TEL. OF THE ORGANIZER OF THE CONFERENCE: +1 617 463 9319 (USA, BOSTON)
THE CONFERENCE WEBSITE:
HTTPS://SCIENTIFIC-CONFERENCE.COM

PUBLISHED BY ARRANGEMENT WITH THE AUTHORS
Attribution-ShareAlike 4.0 International (CC BY-SA 4.0)
https://creativecommons.org/licenses/by-sa/4.0/deed.en



Contents
CHEMICAL SCIENCES

Temirov U.Sh., Hamrokulov J.B., Khalimova N.T., Usanboyev N.Kh., Namazov Sh.S.
(Republic of Uzbekistan) COMPLEX FERTILIZERS BASED ON PHOSPHORITE
FLOUR OF CENTRAL KYZYLKUM, MINERAL FERTILIZERS AND MANURE /
Temupos V.II., Xampoxrynos )K.B., Xarnumosa H.T., Ycanbaes HX., Hamazos LI.C.
(Pecrryommka  V36ekucran) KOMIUJIEKCHBIE VYIAOBPEHMSA HA OCHOBE
®OCPOPUTOBOM MYKU LIEHTPAJIBHBIX KbI3bJIKYMOB, MUHEPAJIbHBIX
VIIOBPEHII VL HABOBA ...ttt e s ees s es s ees s s eeseeaeees e

Khalimova N.T., Hamrokulov J.B., Temirov U.Sh. (Republic of Uzbekistan) COMPLEX
FERTILIZERS BASED ON PHOSPHORITES OF CENTRAL KYZYLKUM /
Xanumosa H.T., Xampoxynos K.b., Temupos V.Il. (Pecniybnuka VY30ekucran)
KOMIUJIEKCHBIE YJOBPEHUSA HA OCHOBE ®OCPOPUTOB ILHEHTPAJIBHBIX
KBIBBITTKYMOB ...ttt ettt st eb ettt s enes

TECHNICAL SCIENCES

Kakharov E.M., Alimov UK., Mirsalimova S.R., Seytnazarov A.R., Namazov Sh.S.
(Republic of Uzbekistan) THERMAL FUEL-FREE PHOSPHATES BASED ON
PHOSPHORITES OF CENTRAL KYZYLKUM / Kaxapos E.M., Amumos V.K.,
Mupcanumosa C.P., Ceimnasapos A.P., Hamazoe II.C. (Pecnybmuka Y30ekucran)
TEPMUYECKUE OBECO®TOPEHHBIE ®OCDPATHI HA OCHOBE ®OCPOPUTOB
LHEHTPAJIBHBIX KBIBBITTKYMOB........coiiiiiiiiiiiiieiirieiei ettt

Doronin M.S. (Russian Federation) ABOUT BUDGETARY SUPPORT LARGE-
SCALE GASIFICATION INVESTMENT PROJECTS / Joponun M.C. (Poccuiickas
Denepaus) o) BIOJKETHOM MOJAEPXKKE MACIITABHBIX
MHBECTULMOHHBIX ITPOEKTOB I'ABUDUKALIN .........ooeeeeieeieiieeeeieee e



CHEMICAL SCIENCES

COMPLEX FERTILIZERS BASED ON PHOSPHORITE
FLOUR OF CENTRAL KYZYLKUM, MINERAL
FERTILIZERS AND MANURE
Temirov U.Sh.l, Hamrokulov J .B.z, Khalimova N .T.3, Usanboyev
N.Kh.!, Namazov Sh.S.’ (Republic of Uzbekistan)

"Temirov Uktam Shavkatovich — Doctoral Student,
DEPARTMENT OF CHEMICAL TECHNOLOGY,

NAVOI STATE MINING INSTITUTE, NAVOI;
’Hamrokulov Jaloliddin Bahriddinovich - junior Researcher,
LABORATORY OF PHOSPHOROUS FERTILIZERS,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY OF THE
ACADEMY OF SCIENCE OF THE REPUBLIC OF UZBEKISTAN,
TASHKENT;,

Khalimova Nilufar Toshniyozovna — Research Assistant,
DEPARTMENT OF CHEMICAL TECHNOLOGY,

NAVOI STATE MINING INSTITUTE, NAVOI;
*Usanboyev Najimuddin Khalmurzaevich — Doctor of Technical
Sciences, leading scientific Researcher;

’Namazov Shafoat Sattarovich - Doctor of Technical Sciences,
Academician, Head of the Laboratory,
LABORATORY OF PHOSPHOROUS FERTILIZERS,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY OF THE
ACADEMY OF SCIENCE OF THE REPUBLIC OF UZBEKISTAN,
TASHKENT,

REPUBLIC OF UZBEKISTAN

Abstract: the results of studying the processes of obtaining
organomineral fertilizers by composting cattle manure, phosphate rock
of the Central Kyzylkum desert and the addition of various mineral
fertilizers at mass ratios of manure: PR: mineral fertilizers = 100: 10:
(0.5-4). The kinetics and degree of transformation of the organic part
of manure into humic substances and indigestible forms of phosphorus
into a form assimilable for plants in phosphorite flour have been
determined. It is shown that with an increase in the duration of
composting, the formation of humic substances and mobile forms of
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phosphorus increases, with an increase in the amount of mineral
fertilizers in composts, the loss of organic matter and nitrogen
decreases, and the degree of conversion of the organic part of manure
into humic substances increases.

Keywords: manure, phosphate rock, composting, humic acid, fulvic
acid, mineral fertilizers.

KOMIUJIEKCHBIE YIOBPEHUSA HA OCHOBE
®OCPOPUTOBOM MYKHU IEHTPAJIBHBIX
KBbI3BIJIKYMOB, MUHEPAJIBHBIX YJIOGPEHUH 1
HABO3A
Temupos V.II1.', Xampoxy.ios K.B.%, Xanumosa H.T.?,
Ycan6aes H.X.%, Hamazos III.C.° (Pecnny0sinka Y30eKnCTaH)
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COMpPYOHUK,
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Pecnyonuku Y3z6exucman, 2. Tawkenm;

I Xamumosa Hunypap Townuézosna - cmasicep-ucciedosament,
Kagheopa Xumuueckou mexHoio2uu,

Haeoutickuii 2cocyoapcmeennwiii copuwiii uncmumym, 2. Hasou;
"Veanbaes Hascumyooun Xaimypsaesuy — O0OKMop mexXHu4eckux
HAYK, 8e0YUULl HAYYHBIU COMPYOHUK,

Hamaszos Ilagpoam Cammaposuy - 00KmMop mexHuueckux Hayx,
akaoemux, 3asedyrowuil 1abopamopueil,
nabopamopust pocghopHvix y0obperutl,

Hucmumym obweti u neopeanuyecko xumuu Akademuu HayK
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2. Tawkenm,
Pecnybnuxa Y36exucman

Annomauun: 6 cmamve npugedeHvl pe3yibmamsl U3YUeHUsl NPOYECCos8
NOJYYeHUs OP2AHOMUHEPATbHBIX YOOOpeHUli nymem KOMNOCMUPOBAHUS
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HAB03a  KPYNHO2O  po2amoz2o  cKkoma,  gocgopumnoi  MyKu
Lenmpanonvix Kvi3vlikymos u 000a6KOU pa3IudHbIX MUHEPATbHBIX
YO0bpeHull npu Macco8vlx cOOmHouleHuax Hagos . ®M : munepanvhvie
yooopenua = 100 : 10 : (0,5-4). Onpeoenenvi Kunemuxka u cmeneHb
npespaujenuss OpeaHu4ecKoll 4acmu Hago3a 8 2yMUHO8ble Geuecmsa U
HeycgosiemblX Gopm ocopa 6 yceosemyro ona pacmeHul Gopmy 6
Gocgopumnou  myxe.  Iloxazamo,  umo ¢ = ygenuueHuem
NPOOOIHCUMENILHOCIU KOMNOCMUPOBAHUS yeenuuusaemcs
00pazosanue 2yMUHOBBIX 8eueCcms U NOOBUNCHLIX opm ¢hocghopa, ¢
VeenuueHuem Koaudecmed MUHEPAIbHbIX YOOOpeHuti 6 KOMHOCMAX
CHUDICAIOMCSL  Nnomepu  OpeaHudeckux  gewyecmé U  azomad,
VBeUUUBAEMCcsl CeneHb NPeepayeHUsl OP2aHUeCcKol Yacmu Haso3d 6
2ymycosbie seujecmsa.

Kniwueevle cnosa: nasos, ocgopumnas myka, KOMROCMUPOBAHUE,
2YMUHOBAS KUCIOMA, PYIb8OKUCIOMA, MUHEPANbHbIE YOOOPEHUS.

B Hacrosdmee BpeMs Ha [OYBax, TJ€  BbIPAIIMBAIOTCSA
CEeJIbCKOXO3SIMCTBEHHbIE KyJIbTypbl PecnyOnuku, ¢ocdopHbie u
KaJIMAHbIE YAOOpPEHUS  3HAYUTEIBHO MEHBLIE HCIOIb3YIOTCA OT
HE00X0AMMOr0, MPAKTUYECKU HE UCIIONIB3YIOTCS OPraHOMUHEpAIbHbIE
yaoOpeHusi  cojaepikaiiue TrymycoBble  BemiecTBa.  (OcoOeHHO,
HEUCIIOJb30BaHUE TyMyCCOAEpXalluX yIOoOpeHUl NpUBOIUT K
IIOCTENIEHHOW TOTepe IUIOAOPOJAMs TIOYB, 4 €ro BOCCTAHOBJICHHE
YPE3BBIYANHO CJIOKHBIN, JJIUTEIbHBIN U TPYJIOEMKHM MIPOLIECC, B TOXKE
BpeMs B KbB3buikymMckoM (GoCHOpPUTOBOM KOMILIEKCE HMMEIOTCS
OTPOMHOE KOJIMYECTBO (OCHOPUTHBIX OTXOJOB C cojaepkanuem 10-
15% P,0s, a Takxe GocoputHas Myka nuMerornias B cocrase 17-18%
P,Os. MHNx mepepaboTka Ha  KA4ECTBEHHBIE  KOMILJICKCHBIC
OpraHOMHHEpaJIbHbIE  yIOOpEHHs] C  HUCIOJIB30BAHUEM  OTXOJ0B
KUBOTHOBEUYECKUX (epM M HCIOJIB30BAHUE B CEJICKOM XO3SICTBE
SIBJISIETCS] aKTYaJIbHOM.

B mHacrosmee Bpems HaBo3 KPC OpPraHUYEeCKUX OTXOI0B
PACTUTENBHOTO MPOUCXOXKICHUSI HEOOXOAUMO TIepepadaThIBaTh MyTEM
KOMITOCTUPOBAHUS WU JPYTUMHU METOJAMU, TAe CO3JAI0TCS YCIOBUS
JUISl YHUYTOXKEHUS! MAaTOT€HHBIX MUKPOOPTraHU3MOB M IPEBpALICHUS
OpraHUYECKUX BEIECTB B PACTBOPUMBIE B BOJE, IEIOYHBIX U KHACIBIX
pacTBopax ¢ 00pa30BaHHEM I'YMYCOBBIX BEILIECTB.



Heo6xoaumMo OTMETUTH YTO AJI MOJYYEHHUS OPraHOMHUHEPATbHBIX
ynoOpeHuii Ha 0a3e OTXOJ0B COJAEpKAIIUX OPraHUYECKHUE BEIIECTBA,
cOamaHCUPOBAHHOTO MO JJIEMEHTaM MHTaHUSA, C MHHUMAIbHON
MOTEpel OPraHMYECKUX BEIIESCTB M a30Ta, a TAKXKE WHTCHCU(PHUKAIIAN
MPOLECCOB TyMHU(UKALMKU B MPOIECCE MPUTOTOBICHUS KOMIIOCTOB
kpome ¢GochatoB B KadecTBE A00ABOK HWCIOIB3YIOT Pa3INYHBIC
MUHEpaJIbHBIC YAOOPEHUS, TPOMBIITUICHHBIC OTXObI, arpopyIbl U Jp.
BBenenune »THX 100aBOK HeoOxomuMo nis  mondepxkaHus pH,
CO37]aHUsl ONTHMAJBHBIX YCIOBUW, M B KadyeCcTBE MUTATEIbHBIX
AJIEMEHTOB JUIS Pa3BUTHUS PA3IMYHBIX BUJOB MHUKPOOPTaHU3MOB,
BIIUSIONIMX Ha TYMU(UKAIIMIO OPraHMYECKUX BEIIECTB U PA3JIOKEHUIO
docdaros [1-3].

Hcxonss w3 BBIMIEU3TI0KEHHBIX HM3YYEHBI MPOLECCHl TMOTYYCHUS
KOMILJIEKCHBIX OpraHOMHHEPATbHBIX yao0peHui nyTéM
komroctupoBanusi HaBoza KPC ¢ nmobGaBkoit (ocdarHoro celppsi u
Pa3JIMYHBIX MUHEPATLHBIX YI00pECHUIA.

Komnoctet Ha ocHoBe HaBo3a KPC c¢ pgobGaBkoit OM u
MUHEpPAIbHBIX  yAOOPEHHWH  TPUTOTOBICHBI  TIPH  BECOBBIX
coOTHOIIEHHIX HaBo3 : ®M : munepanbHbie ynoopenus = 100 : 10 100
: 10 : (0,5-4). ITostyyeHHbIe cMecH MTOMeIanu B EMKOCTH 00bemMoM 0,5
7. B npuroToBiieHHYI0 cMeCh JOOABIISIIA BOJLY UCXOJs M3 pacyeTa JJis
nocTuxkeHus BiaxxHOCTH A0 70%. CBepXy cMecH Hachllaid TOHKHIA
cio mouBbl. Yepes kaxaple 15 gHel oTOWpanmu TpoOBl U
MIPOU3BOAMIIA XUMUYECKUN aHATTN3 KOMITOCTOB.

IToka3zano, 4TO c YBEIIMYEHUEM MPOJIOJKATEITLHOCTH
KOMITOCTUPOBAHUS YBEIIMYUBACTCS 00pa30BaHUE TYMUHOBBIX BEIECTB
u noaBwkHbIX (GopMm dochopa, ¢ yBETUUECHHUEM KOJIUYECTBA
MUHEPAIBHBIX  yAOOpEHHUN B KOMIIOCTAaX CHHUYXKAIOTCA IOTEPH
OpraHMYeCKMX  BEIIECTB M  a30Ta, YyBEJIMYMBACTCS  CTENEHb
MpeBpalleHHs] OPraHMYEeCKO 4acTh HaBO3a B I'yMYCOBbBIE BEILIECTBA.
Ucnonb3oBanue ®M, kapbamuga ¥ XJIOPUCTOTO KajMsl B KayeCTBE
n00aBKM KOMITOCTaM MpH COOTHOIIEHUH HaBo3 : M : gobaska = 100 :
10 : 4 : 2 mnocne BBACPXKKH KOMIOCTOB 90 CyTOK B TOTOBBIX
yA0OpEeHUsIX HE3aBHUCHUMO OT BHJa JO00ABKHM HCIOJIb30BAHHBIX JUIS
MPUTOTOBJICHUSI KOMIIOCTOB B HHX TIOBBIIIAETCS OTHOCUTEIBHOE
conmepxkanue ycBosieMoi ¢opmbl ¢ocdopa. Tak, mpu modaske 4%
cyabpata amMmmoHus U 2% XJopucToro Kamus mocie 90-cyTo4HOro



KOMITOCTUpOBaHus cozaepxkanue P,Osyc, BO3pacTaeT OT UCXOJHOIO -
16,57 (®M) no 69,75%. DT n100aBKU TaKkKe TMOJOKUTEIBHO BIIUSIOT
Ha YBEIMYCHHE CTEICHW TyMH(PUKANNH OPTaHWMYECKUX BEIIECTB.
[Tpuyem, ¢ yBenmndeHHEM KOJIUYECTBA JOOABKH CTENICHb TYMUDUKIINN
OpraHUYECKUX BEIIECTB BoO3pacTaeT. Tak, B KoMmmocTax 0e3 m100aBKu
MUHEPAJIBHBIX YIOOpPEHMI, T.e. MPU COOTHAIIEHUU HaBO3 : OM :
(NH,),CO : KCI = 100 : 10 : 0 : O creneHb ryMudukanuu
OpraHMYEeCKUX BellecTB coctaBuna 67,75%, a mpu goGaBku 4%
kapOamuga u 2% XJOPUCTOrO Kajlus CTEMeHb T'yMUDUKALUH
OpTraHUYECKUX BellecTB coctaBuiia 72,47%.

Takum oOpazom, pe3yibTaThl MOKA3bIBAIOT, YTO KOMIIOCTHPOBAHHUE
HaBo3a KPYIHOT'O POraTroro ckora ¢ go6aBkoi ocdaTHOTO CHIphS H
Pa3IMYHBIX ~ MHUHEPAIbHBIX  yAOOpPEHHUH  IO3BOJIAET  IOJIYYUTH
KOMILICKCHBIE OpTraHOMHHEPAJIbHBIC YI00pEHHUS.
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COMPLEX FERTILIZERS BASED ON PHOSPHORITES OF
CENTRAL KYZYLKUM
Khalimova N.T.!, Hamrokulov J.B.%, Temirov U.Sh.’ (Republic of
Uzbekistan)

'Khalimova Nilufar Toshniyozovna — Research Assistant,
DEPARTMENT OF CHEMICAL TECHNOLOGY,

NAVOI STATE MINING INSTITUTE, NAVOI;
’Hamrokulov Jaloliddin Bahriddinovich - junior Researcher,
LABORATORY OF PHOSPHOROUS FERTILIZERS,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY OF THE
ACADEMY OF SCIENCE OF THE REPUBLIC OF UZBEKISTAN,
TASHKENT;,

STemirov Uktam Shavkatovich — Doctoral Student,
DEPARTMENT OF CHEMICAL TECHNOLOGY,

NAVOI STATE MINING INSTITUTE, NAVOI,
REPUBLIC OF UZBEKISTAN

Abstract: in this study, the production of complex fertilizers based on
mineral acids and low-grade phosphorites was studied. In this case,
samples of low-grade phosphorite were activated with nitric and
sulfuric acids at a stoichiometric rate with respect to phosphorite-
containing calcium oxide. The stoichiometric values of nitric and
sulfuric acid for the decomposition of phosphorite were calculated at
100% (nitric and sulfuric acids = from 100: 0 to 30:70). The rate of
decomposition of phosphorite varies with acidity, and with an increase
in the proportion of sulfuric acid in relation to nitric acid, the total
permeability for plants of P,Os and CaO, P,0s increased compared to
the total, but it was found that CaO in a variable form can be reduced
to total.

Keywords: phosphorite, nitric acid, sulfuric acid, calcium oxide,
nitrogen.
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Pecnybnuka ¥36exucman

AHHOmMauuA: 6 OAHHOM UCCAe008AHUU U3VHANOCH NPOU3BOOCIBO
KOMNJIEKCHbIX YOOOpeHUll HA OCHO8e MUHEPAIbHbIX KUCIOM U
HU3KOCOpmHuviX  ochopumos. B smom  ciyuae  obpasywvi
HU3KOCOPMHO20 (hocchopuma axmusuposaiu a3omHol U CepHou
KUCTOMAMU CO CMEXUOMEeMPUUecKol CKOPOCMbI0 N0 OMHOULEHUIO K
Gocpopumcooepocawemy okcudy karvyus. Cmexuomempuueckue
3HAYeHUs1 A30MHOL U CePHOU KUCIOMbL 018 pasziodiceHus ocgopuma
oviu paccuumanwvl Ha 100% (azomuas u cepuas kuciomor = om 100:
0 oo 30:70). Cropocms pasznodxncenuss gochopuma seapvupyemcs 6
3aeucumocmu om KUCIOMHOCMU, U C Y8eludeHuem OO0jU CepHOL
KUCiomsl  NO  OMHOWEHUN) K  A30MHOU  Kuciome  obwas
nponuyaemocms 0ns1 pacmernuti P,Os u CaO, P,0s ygenuyusanaco no
cpasHeHuto ¢ obwetl, Ho Ovlio 0OHapydicero, umo CaO 6 nepemenHnas
Gopma 6bimob ceedeHnviM K 00uemy

Knrouesvle cnosa: ocghopum, azomuas xucioma, cepnas Kuciomd,
OKCUO KATbYUsl, A30M.

The technology of decomposition of phosphorites on the basis of
nitric acid allows the use of primary technological raw materials and
their complete processing into commercial products, including
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complex fertilizers. In some countries, the method of processing
phosphorite raw materials in nitric acid plays a leading role. In the
XXI century, new capacities for the processing of raw materials by the
method of nitric acid are being launched. In addition, the presence of
excess calcium in the form of Ca (NOs) , in the compound formed
during the decomposition of phosphorites in nitric acid adversely
affects the physicochemical properties of the fertilizer. Due to the fact
that the decomposition of nitric acid has several disadvantages, the use
of combined methods in the decomposition of phosphorite in the
combination of nitric and sulfuric acids, the resulting fertilizer is
additionally enriched with sulfur and improves the properties of the
product. Scientific work on the decomposition of phosphorites on the
basis of nitric acid is being carried out by our scientists, who have
studied the production of various mineral and organomineral fertilizers
[1-4].

Modern scientific and technical development in the field of
phosphorus fertilizers includes the introduction of non-traditional
methods of processing low-grade phosphorites, ie the development of
technology for the production of primary phosphorus and complex
fertilizers by activating phosphorites by processing them with less acid
than required for complete decomposition. It is necessary to determine
the optimal conditions for the activation of nitric and nitric sulfate
acids. Based on the above, we set ourselves the goal of studying the
process of obtaining NPSCa-fertilizers to accelerate the process of
nitric acid activation of phosphorite by nitric acid activation of low-
grade phosphorite and the addition of sulfuric acid. In order to study
this process, experimental work was carried out to obtain a fertilizer
containing NPSCa based on low-grade phosphorite, nitric and sulfuric
acids. The composition of all the raw materials was studied before the
experiments were carried out. Then the stoichiometric norms of nitric
and sulfuric acid for decomposition of phosphorite samples are 100%
(nitric and sulfuric acid = 100: 0-30: 70) was calculated relative to the
calcium oxide in the raw material.

The results of chemical analysis of the resulting sample show that
the decomposition rates of phosphorite vary depending on the acid
content, and with the increase of the sulfuric acid ratio relative to nitric
acid, the total P205 and CaO, P,0s it was found that plant absorption
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increased relative to total but the plant absorption form of CaO
decreased relative to total. For example, when the stoichiometric
norms of nitric and sulfuric acid in the decomposition of phosphorite
are 100:10, P,0Os, the total and plant-absorbing form of CaO, the plant-
absorbing form of CaO is 6.0%, 17.01% and 5.35%, 15.53%, acidity
was 100.40, 6.80%, 19.30% and 6.33%, 17.05%, respectively. when
the norms were 100:70, they were 7.83%, 22.20%, and 7.43%,
respectively, 18.96%. The plant susceptibility of P,Os and CaO was
89.12% and 91.25%, respectively, when the stoichiometric norms of
nitric and sulfuric acids were 100:10 and the acid norms were 100:40,
respectively. 93.07% and 88.34%, respectively, while the acid norms
were 100.90 and 94.96% and 85.39%, respectively.

It can be concluded from the study that the general form of P,0Os,
CaO and SO;, the ratio of P,Os to the total plant absorption, the total
carbon an increase in the decarbonization rate of the four oxides was
found, as well as a decrease in the ratio of total nitrogen and CaO to
total plant uptake.
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Abstract: the process of acid-thermal treatment of phosphorite powder
from phosphorites of the Central Kyzyl Kum with the aim of obtaining
phosphate of fodder value has been studied. The first stage, including
the phosphate decomposition of phosphoric acid in wet process
phosphoric acid (WPA), was carried out at 65 °C for 30 minutes. In
this case, the amount of WPA was taken from the calculation of CaO:
P>0Os5 = 1.67; 1.45; 1.31; 1.18; 1.00 and 0.79. It was established that
after acid treatment, the fluorine content in the product is quite high to
be ranged 2.27 to 2.85%. Since these indicators naturally do not meet
the requirements of Statestandard for feed phosphates in the second
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stage, the process of heat treatment of acid decomposition products
was carried out at 800 - 1200 °C. It was found that with a decrease in
the calcium modulus from 1.67 to 0.79 and an increase in the firing
temperature from 800 to 1200 °C, the fluorine content decreases from
2.12 to 0.01%. That is, in this case, the fluorine content decreases on
average 21.2 times. The product obtained at CaO: P,Os = 0.79 at
1200 °C has the following composition (Wt%): P05 - 47.89; P,Os
ass- DY 0.4% HCI 41.58; CaO,ppy 42.37; CaOy,. at 0.4% HCI 36.56; F
0.11. This type of product is fully consistent with GOST for feed
phosphates with a fluorine content of no more than 0.2%.

Keywords: phosphorite powder, wet process phosphoric acid, calcium
module, acid heat treatment, feed phosphate, fluorine.

TEPMUYECKUE OBECO®TOPEHHBIE ®OCDPATHI HA
OCHOBE ®OC®OPUTOB HEHTPAJIBHBIX
KbI3BIJIKYMOB

Kaxapos E.M.l, AJIMMOB Y.K.z, MupcaaumoBa C.P.3,
Ceiitnazapos A.P.', Hamazos III.C.° (Pecny6.nka Y36ekucran)

"Kaxapos Dprunocon Maxmyoxconosuu - 6a306wiii OOKmopanm,
Anumos Ymapbex Kadvipbepeenosuy - JoKmop mexHuyecKkux
HAYK, 8e0YUWULl HAYYHbIL COMPYOHUK,
Hucmumym obweii u neopeanuyeckou xumuu Akaoemuu HayKk
Pecnybnuxu ¥36exucman,
2. Tawkenm;
IMupcanumosa Caodam PaxmamoicanosHa - Kanouoam
XUMUYECKUX HAYK, OOYeHm,
Kagheopa Xumuyeckol mexHoiocuu,
Depeanckutl norumextudeckuu uncmumym, 2. Pepeana,
Ceiimnasaposé Amanasap Peiinnasaposuy — 00KmMop mexHuieckux
HAyK, 2l1A6HbII HAYYHBIL COMPYOHUK,
’Hamaszos Hlagpaam Cammaposuy — OoKmop mexHu4eckux
HAyK, akaoemux,
Hucmumym obweii u neopeanuueckou xumuu Axademuu HayK
Pecnybnuxu Y36exucman,
2. Tawxkenm,
Pecnybnuxa ¥36exucman
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AHnomayua: uzyyeH npoyecc KUCIOMHO-MEPMUYEecKolu 006pabomxu
Gocghopumosoti myxu ¢hocghopumoe Illenmpanvhvix Kwvizviikymos c
yenvio nonyueHusi gocgama ropmoeou yennocmu. Illepswviti sman,
groyaowull  ocopHokuciomnoe  pasiodceHue  QocmMyKu 8
IKCMparyuornou gocgopnou xkuciome, ovin nposeden npu 65 °C 6
meyenue 30 mun. Ilpu smom xonuwecmeo IPK oOpanu us pacuema
CaO:P,0;s = 1,67; 1,45; 1,31; 1,18; 1,00 u 0,79. Ycmanoeneno, umo
nocie KUCIOMHOU 006pabomku cooepiicanue ¢mopa 6 npooyKkme
docmamoyno evicoko - om 2,27 0o 2,85%. Ilockonvky omu
nokazamenu ecmecmeeHHo He coomeemcmeyiom mpebdosanuam I OCT
Ha Kopmosvle @ocghamvl 60 6mMOpomM smane Obll OCYWecmeieH
npoyecc — mepmMuyeckou  oopabomxku  NPOOYKMO8  KUCIOMHO20
pasznodcenuss npu 800 — 1200 °C. Haiioeno, umo c¢ nouudcenuem
Kanvyueso2o mooyas om 1,67 0o 0,79 u nosvluweHuem memnepamypoi
oborcuca om 800 0o 1200 °C cooepacanue pmopa crudicaemces ¢ 2,12
oo 0,01%. To ecmv 6 OaHHOM clyyae coodepoicanue Gmopa
cHudicaemcst 8 cpeonem 6 21,2 paza. I[Ipodykm, nonyuennwiti npu CaQ :
P,0;5; = 0,79 npu 1200 °C, umeem cnedyrowuii cocmas (macc. %):
PyO0so6y. — 47,89; P,05,.6 no 0,4 %-nou HCI 41,58; CaO,s,. 42,37;
CaO, no 0,4%-nou HCI 36,56, F 0,11. [auneui 6uo npooykma
enone coomeemcmayem no I'OCTy nma kopmosvie ¢hocghamuvl npu
cooepoicanuu pmopa ne bonee 0,2%.

Kntouesvie cnosa:  gocgopumosas  myka,  IKCMPAKYUOHHASA
Qocghopnas kucioma, Karvyueswlii MOOYIb, KUCIOMHO-MEPMULECKAs
obpabomka, Kopmosou gpocpam, pmop.

Hapsiny ¢ GenkoBbIMH M BUTAaMUHHBIMU JOOaBKaMH JUIsl CKOTa U
NTULl HEOOXOAuMbI Takxke (ochaTHple MHHEpajdbl KOPMOBOMU
nenHoctd. KambiueBsie  ¢ocdarbl  coCOOCTBYIOT —3HAYUTEIBHO
YBEJIMYUBATH MPOAYKTUBHOCTH JKUBOTHOBOJICTBA, T.€. MPUOABKy Msica,
KUPHOCTh MOJIOKA, KOJMYECTBO sifa u T.1. OIHAKO TPOU3BOANMBIE
dhochopHbie ynoOpeHus, Takue Kak NpocToM, ABoMHOMN cynepdocdar,
ammodoc, W Op. KOCBEHHOM BHJE HE TMPUHALISKATH IS
HCIOJB30BaHusg kKopMoBoro ¢docdara. eno B Tom, uto dochaTHbie
MaTepuabl JIOJDKHBI COOTBETCTBOBAaTH TPEOOBAaHUSIM KOPMOBOI'O
Ka4yeCTBO, I71€ MUHUMAJIbHO BO3MOXKHOE COJIEpKaHUE (PTOP, MBIIIbSIK U
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TSDKETIbIE METAJIbl JTOJDKHO He Ooisiee (Macc.%): ¢grop 0,2; MBIIIbSK
0,005; ceunern 0,002; kagmuii 0,001 u pryTts — 0,0001.

Cnenyer OTMETHTH, 9YTO OTH TOKa3aTeId BPEIHBIX BEIICCTB
pazpaboTanbl JUIsi KOPMOBBIX  (pochaToB, BBIpaOOTAHHBIX U3
XubuHckoro amatutoBoro koHueHrpara (39,4% P,0s), a s
kopmoBoro Qocdara u3 Kaparay maccoBas 105 CBUHIA JOJKHO
coctapnsaTe He Oonee 0,003 % mansa monokambumiigochara u 1-ro
copra Tpukameiuiidochara [1]. [na ycmoBuii  Y30ekucraHa
dbochoputer  Llentpanpabix  Kbe3pikymoB  (IIK) Takke Moryr
MOCIIY>)KUTh CBIPbEM C IEJNbI0 TMOJy4YeHUs: KopMoBoro docdara.
Ycepennennas npob6a dochoputa LK comepxur 16,2 P,Os; 46,2 CaO;
Ca0:P,05 = 2,85; 17,7 CO,; 0,6 MgO; 2,9 (Fe,O5 + ALO3); 1,5 (K,O
+ Na,0); 2,65 SOs; 1,94 F; 0,1 CI; 7,8 H.0. CornacHo [2] Tskembie
Mmetasibl - As, Pb, Cd, Hg B dochopute cocrasmnsitor menee 0,1 mr/kr,
YTO BIIOJTHE TIPUEMJIEMBI TIOJTyYaTh U3 HUX KOPMOBBIC (ochaThl.

Opnnako ¢ocdopurs! LK xenaTenbHO Hago u3daBuTcs oT Gpropa. 13
MpaKkTUKUM  M3BECTHO, 4YTO  HauOoinee  OBICTPO U MOJHO
obechropuBaroTcsi (ocdaTel MpU TEPMUUECKOM PA3JIOKEHUU HUX B
npucyTcTBUM BojsHOro mapa [3]. ['maporepmudeckas o00paboTka
¢ropanarura npu 1400-1450° npuBoIUT BHAyaie K H30MOPPHOMY
3aMEIICHUIO HOHOB (PTOpa THIPOKCUII- HOHAMMU:

Calo(PO4)6F2 + 2H20 = Calo(PO4)6(OH)2 + 2HF

CnocobHoCcTh MOHOB (PTOpa W TUAPOKCHIA U30MOPGHO 3ameniaTh
JpyT Apyra oObsicHAETCS OJM30CThIO UX MOHHBIX paauycoB. Teruiora
ITOH peaKHI/II/I98 COCTaBJISIET 62,3 KKaa1/r-moi1.  OpgHako
TUAPOKCUTIATIATUT HE SBIIAETCS KOHEUHBIM TMPOAYKTOM peaKivu
BCJICJICTBUE €r0 Pa3joKEeHUs Ha TpU- U TeTpakaibiuiidocdar:

Calo(PO4)6(OH)2 = 2C33(PO4)2 + C&4P209 + H2O

Tpukansuuiidocdar BBIJICIISIETCA npu TeMneparype
oOecpropuBanus B BHIE 0O-MOAU(PHUKALKU, KOTOpas MpH OBICTPOM
OXJIAXKJEHUU BOJOM  (3aKajika) MOXET OBbITh COXpaHEHa B
METacTa0MIPHOM COCTOSIHMM W TpH OOBIYHBIX Temrieparypax. Kpome
TOT0, UMEETCSl TOIXO0/T BBEACHUE B MIMXTY KpeMHe3zeM (0T 2 10 50%),
AKTHBHO pearrupyronwii ¢ ToparnaTUTOM COTJIaCHO:

C310(PO4)3F2 + HQO + O,SSIOZ = 3C33(PO4)2 + 0,5CaQSiO4 + 2HF

B »Tux ycnoBusx ocHOBHOW (ha3oil MpPOJyKTa, MOJIYy4aeMOro W3
amaTUTOBOTO KOHIICHTPATA, TAKXKE SBIACTCA O -TpUKaIbITUiochaT.
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OpHako [aHHBIM MPOIECC DSHEProeMKud u TpedyeT o0codoro
KOHTPOJIS 32 KauecTBO npoaykiuu. K tomy ke aia pochopurton LK
AT TEXHOJOTUU HE JOCTYIMHBI B CBSI3U C OTCYTCTBHUEM COJICpKAHUE
AKTUBHOT'O KpEMHE3EMa.

[loaTomy Ha Ham B3MIAA I8 3epHUCTBIX  (pocdoputo LK
11e71Iec000pa3HO MPUMEHSITh KHUCIOTHO TEPMHUYECKHM CIOco0, mpu
KoTopoM  (ochopuT pasiaraeTcs OSKCTPAKUMOHHON (ochopHOoi
kucioto (DPK) m3 »3TOro e Chippsid C MOCIEAYIOLIEH CYIIKOU
o0Oxxurom rnpu Temneparype B npenenax 800-1200 °C.

OOBbeKTOM HccneAoBaHus SABWIHCH (HOCHOPUT € coaepKkaHHeM
(macc.%): 16,62 P,0s; 48,64 CaO; 0,71 Fe,05; 0,98 Al,Os; 13,02 CO»;
3.27 SOs; 2,24 F; 6,88 H.0. 1 dKcTpakuuoHHas ¢dochopHas KHCIOTa
(mac.%): 16,46 P,0s; 0,052 CaO; 1,11 MgO; 0,274 Fe,0s; 0,413
ALOs; 2.98 SO;; 0,99 F. Ilpu srom kommdectBo DDPK Opanmm u3
pacuera CaO:P,0s pasuo 1,67; 1,45; 1,31; 1,18; 1,00 u 0,79.

JlaGopaTtopHbI€ IKCIEPUMEHTHI 0 KUCIOTHOMY Pa3JIOKEHUIO ObLIN
MPOBEJICHBl B TEPMOCTATUPOBAHHOM CTEKJISTHHOM pEaKkTope C
BUHTOBOW Memankou, npucoeauHeHHod B JIATP. Temneparypy
noaaepxuBanu npu 65 °C ¢ momomuisro TepMoperyiisitopa. Tak, criepsa
B peaktop noMmectwin OPK onpeneneHHOro KOJIMYECTBO WU IOCIHE
NOCTUTAaEMOM TEMIIEPATypbl B COIEPKUMOM PEAKTOP MNOPLIMOHHO
sarpyxanu  ¢ochopur B TeueHue 4-5 wmuH. Ilocne 3arpy3kwm
MPOBOAMIIM TIpPOIIeCC TepeMemurBanus ¢ oboporom 250 o6/MUH B
tedeHue 30 MuH. 3aTeM MOCJE 3aBEpIICHUS MPOIECCa PEAKIIMOHHYIO
MaccCy CJIMBAJIA B BBIIAPHYIO YAIlKy U Jajiee MOJIBEprajiu K CylIKe 10
MIOCTOSIHHOM Macchl OqHOBpeMeHHO mnepememnBas npu 90 °C. 3nech
OBLJIO TMPOBECHO MPEIBAPUTEIHHOE UCCIEAOBAHUE 0 YCTAHOBJICHHUIO
COCTaBa MPOJYKTOB pa3jokeHUs 10 oOxkwura. Halimeno, 4yto mocie
KHCJIOTHOU 00paboTke dhochoputoB coaepkanue oomieit popm P,Os B
3aBucuMoct ot CaO:P,0s yBemunumBarorcs ot 25,88 mo 38,29%.
OtHocutenbHas (opma P,Os mo 2%-HOW JHMMOHHOM KHCIIOTE H
tpwiony b nHaxomstca ot 46,45 no 91,54 u ot 40,49 no 81,80%
coOTBeTCTBeHHO. OnHaKo coaepkaHue ¢ropa cCHrkaetrcss ot 2,27 1o
2,85%. OTu mokazarenu HE COOTBETCTBYIOT TpeOOBaHUSAM Ha
KOopMOBBIE (ochaTbl, B CBA3M C 4YE€M IMOJYYCHHBIE CyXHW€ MAacChl
pasnoxkeHHoro Gocdopura usMmenbuaan B (HaphopoBod CTYINKe 10
pa3mep vactun 0,16 Mmm u nmomectunu B Mydenbnyto neuky (CHOJI
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npou3sBojicTBa Poccus) mis obxura npu temneparype 800-1200 °C.
[locne 3aBepmieHus mpolecca OO0XHUra MpoKaJeHHbIe O00pa3Ilbl
dbocdaToB 3aHOBO arIOMUPYIOTCS B KpPyIHBIE TIBIOBI, UTO TpeOyeT UxX
M3MEJIbUEHHU B CTyNKax 10 pasmepa yactun 0,16 M.

Jlanee 3T U3MeNpYEHHBbIE O00pa3lbl MOJABEPralUCh XUMHUYECKOMY
aHaJIM3y M0 OOLEPUHATON MeToauKe [4].

Pe3ynbpraThl HCCIE€IOBaHUM TMOKAa3bIBAIOT, 4YTO C CHWXXEHUEM
KaJIibLieBoro Moayist ot 1,67 no 0,79 u yBenrnyeHueM TeMIEpaTypbl
ob6xura ot 800 1o 1200 °C coxepkanue ¢ropa cHuKaercs ¢ 2,12 no
0,01%. To ecTh B JaHHOM cily4ae cojep:kaHue (QTopa CHUXKAaeTCs B
cpennem 212 paza. Torma kak obmas dopma P,0Os B mpomykrax
yBenuuuBaercs ot 26,09 no 47,89% npu ykazaHHBIX TeMIlepaTypax.
Tak kak KaueCTBEHHBIM TIOKazarelieM JJisi KOPMOBBIX (pocdaros
apisieTcsi ycBosiemas ¢opma P,Os B 0,4%-HO# coysiHOW KHUCIIOTE, |
oTHocuTenbHas ¢popma P,Os B Hux koneodnercs ot 24,01 no 43,58%.
Takxxe B IpOOyKTaX HAXOJUTCS OTHOCHUTENIbHAsl ycBosiemas (opma
Ca0O. Kakue 3akOHOMEpHOCTH MblI HaOmogaeM? UYem HUKe
KaJIBLIUEBBIA MOJyJIb, T.€. OoJibllIe HOPMBI (POCHOPHON KHUCIOTHI U
BBIIIIE TeMIlepaType o0Oxura, TeM OoJiblie ycBosemas gpopma P,Os u
TEM MeHblle conaepxkaHue ¢ropa. M3 cooOpaxeHudl ChIPbEBBIX U
MaTepualbHbIX 3aTpaT Haubojee HSKOHOMUYHBIM Ha Hall B3IJIAJ
aBisieTcsi oOpaser] moiydeHHbli ¢ cooTHomenuem CaO:P,Os = 1,00
npu temneparype 1200°C. B paHHOM ciyyae HOpOIYKT HMEET
crenyromuii coctaB (Mac.%): PrOsoem. — 42,39; PyOsye. o 0,4 %-Hol
HC138,98; CaOygy. 45,45; CaO ycB. 41,81; F 0,2. 10 roBOpUT 0 TOM,
YTO KUCIOTHO-TEPMUYECKHI cIOCO0 BIOJHE NMPUEMIIEMBIH 1Jis JIETKO
pasnaraembix ¢dochopuroB LK, uto coorBerctByer 'OCT 23999-80
[1].

Takum oOpa3om, HaifjieHa BO3MOXXHOCTb CO3/IaHHUSI TEXHOJOTHUH
MOJIy4eHUs] KOpMOBBIX (pocaTtoB Ha OcHOBE MeCTHBIX (HhochHOpUTOB
K nyrem kuciaoTHo-tepmuueckoro crnocoba. Ilytu nanpHelimero
YCOBEPILICHCTBOBAHUSI W CHUXXEHHUS TEIJIOPHEPreTUUECKUX 3aTpar
OCTAIOTCS 3aJ]a4aMH MCCIIEI0BaHUA.
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Abstract: the article notes that the implementation of investment
gasification projects is a capital-intensive event. The return of
significant investments even within a period not exceeding the service
life of gas distribution facilities (50 years) requires a significant
increase in gas tariffs in the region of the project implementation,
which is unrealistic. The implementation of gasification projects
without increasing tariffs is possible on the basis of a concession
agreement between the investor and the region. The concession
agreement provides for the reimbursement of the investor's expenses
related to the implementation of the project from the regional budget.
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Hoponun Muxaun Cepeeesuy — kaHouoam mexHuieckux Hayk, 0oyeHm,
Kageopa menyoso u AmMoMHOU IHePeeMUKU,
Hucmumym snepeemuxu
Capamosckuii 20cy0apCcmeeHHblil MeXHU4eCKUL YHUBepCUmem um.
l'acapuna F0.A., 2. Capamosg

AHHOmalﬂl}l.’ 6 cmamose ommedaenicA, umo pearusayusi

UHBECMUYUOHHBIX — NPOEKMOo8  2asuukayuu — KanumaioemKoe
Mmeponpusamue. Bozepam 3sHauumenvbHuIX UH8ECMUYUL 0adice 8 CPOK, He
npesviuaruwuil NPOOONHCUMENILHOCU C1yoHcObl 00beKmos

eazopacnpeodenenus (50 nem), mpedyem cCyuecmeeHHo20 yGeludeHUs.
mapugos Ha 2az 6 pecuone pearu3ayuu NPoeKmd, Ymo HepealbHo.
Peanuzayus npoexmos casupurayuu 0Oe3 yeeruvenuss mapughos
B03MOJMCHA HA OCHOBE 3AKNIOYEHUS KOHYECCUOHHO20 CO2NAUIEHUS
MedHcoy UHBECMOPOM U pecUuoHOM. B KouyeccuomHom coenauienuu
npeodycmMampusaemcs 03meweHue pacxo008 UHEecmopa, C8A3AHHbIX C
peanuzayuell npoeKma, 3a cuem pecuoHAaIbHO20 O100XCcema.
Kntouesvie cnosa: umnsecmuyuoHHwlll  NpoeKm,  2asupurayus,
KOHYeCCUOHHOe cocllauletue.

B [1] ormewaercs, YTO HECAaHKIIMOHMPOBAHHBIM OTOOp Ta3a,
BMEIIATEIHCTBO B pa0OTY CPENICTB U3MEPEHUN U HEYIOBICTBOPUTEILHOE
TEXHUYECKOE COCTOSIHHE PaCHpEleIUTENbHBIX Ta30IPOBOIOB SIBISETCS
OCHOBHOU MPUYMHOM MOTEPH Ia3a B ra30pacipeiesIuTENbHbIX CETAX MPH
noctaBke norpedutensiM. [Ipu 3tom mo uroram 2017 roma 97% mnotepb
raza npuxoautcss Ha peruoHbl Ceepo-KaBkasckoro ¢enepaibHOTo
okpyra (CK®O). Ilo nmanueim [2] OOO «la3npoM MeXperuoHras
MeTposorus» 3a 6 mecsieB 2019 r. BeisiBuio 780 dhakToB XUIICHUS T'a3a
B pecnyonukax CK®O, a takxke BMemareiabcTBa B padOTy MpUOOPOB
y4era.

OtmetuM, YTO cucTeMbl razopacnpezeneHusi B pecinyonukax CKDO
UMEIOT JUUIMTENBHBIM CPOK JKCIUTyaTalldd, MOPAIbHO W (DU3HYECKH
yCTapenw, HWMEIOT HU3KHE 3HAYeHUs I[IOKazareiled HaJAeKHOCTH |
0€30MacHOCTH, HE  OCHAIIEHbl  CPEJICTBAMH  MPEIOTBPAIICHUS
HECAHKIIMOHUPOBAHHOTO oTOOpa rasza. [lostomy 1enecoobpasHo
MPOBEJICHUE MACIITAOHBIX PEKOHCTPYKIIUK YCTApEBIINX CHCTEM ITyTeM
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3aMEHbI CTaJIbHBIX ra3oIpoBOIOB MOJUATUIICHOBBIMU C
TOKOINPOBOASILIMM  3JIEMEHTOM,  IO3BOJSIONIMM  aBTOMAaTUYECKH
OIIPENENATh MECTa HapYyIIEHHUs LIEIOCTHOCTH Ta3oMpoBOJIOB, a TaK JKE
OCHAITICHHUS BCEX TIOTPEOUTENICH MHTEIUICKTYaIbHBIMU TIPUOOpaMH ydeTa
raza, 4Yro TIOBBICUT HAJCKHOCTh W  OE30MAaCHOCTh  CHCTEMBI
ra3opacrpeielieHns, MMOMOXKET CHU3WUTh XUIICHUS Ta3a M YBEIHUYUThH
TUTATEKHYIO TUCITUTUINHY TTOTPEOUTENEH.

PekoHCTpYKIIMSI pEerMOHATBLHBIX CHUCTEM  Ta30paclpeneieHus —
KaluTaJIOEMKOE MepOIpusiTie. B 3aBUCUMOCTH OT NPOEKTHBIX PEIICHUIMA
yJIelbHbIE KalUTaJIbHbIE BIOXKEHHUS B OOBEKTHI Tra3zopacripeeiCHUs
MoryT pocturatb 10 — 15 muH. py6./km. McTouHMKOM nj1s1 BO3Bpara
UHBeCTULIMHA Oyzaer sBIATbCA dA(G(GEKT OT CHUXKEHUs OO0OBEMOB
HECAHKIIMOHUPOBAHHOTO OTOOpa Ta3a ¢ TOBBIIICHUS IUIATEKHOM
JUCIUTUIMHBI, KOTOPBIA ONPEENeTCs] B BUAE PA3HUIBI MEXKTY TOJ0BBIM
00beMOM Ta3a, (HaKTHUUECKU TMOJIAHHBIM MOTPEOUTENISIM MO CHUCTEME
ra3opacrpeneieHuss U 00beMOM Ta3a, MPEIbSIBICHHBIM K OIUIaTe IO
JAaHHBIM TIPHOOPOB y4deTa WM COOTBETCTBYIOIIMM HOpPMAaTHBaM
NOTpeOICHHUS.

[IpenBapurenbHbli  aHAIA3 — TOKA3bIBAE€T, YTO Uil BO3Bpara
WHBECTUIIMN B CPOK, HE TPEBBIMIAIONTNN MPOJODKUTEIIEHOCTD CITY>KOBI
00BekTOB TazopacnpenencHus (50 er), TpeOyeTcss CyIEeCTBEHHOE
yBelIMdeHne TapudoB Ha ra3 B PErHOHE peanu3aluyd Mpoekta. B
YCIIOBUSIX JICUCTBYIOIIEH cucTtemMbl (GOpMUpOBaHUS TapudoB 3TOT
BapHAaHT SIBJIACTCS HE PEATMCTUYHBIM.

Obecrieuenre peanu3aly MPOEKTOB razudukanuyu 0e3 yBeIHMueHUs
Tapu(oB BO3MOKHO B pE3yJbTaTe€ KOMIICHCAIIUS YacTH PacXoJlOB
MHBECTOPA 3a CUET BHEIIHWX HCTOYHUKOB, HANPUMEP, PETHOHAILHOTO
Oromkera. [l peanuzanuu Tako BO3MOXHOCTH B COOTBETCTBUHM C
TpeboBanusiMu  [3]  TpeOyeTcss  3aK/IlOU€HHUE  KOHIIECCMOHHOTO
cornamenust (nanee — KC) Mexy WHBECTOPOM U aJIMUHUCTpalven
perHoHa.

Cornacho [3] mpenmerom KC siBsieTcst 003aHHOCTb OJTHOM CTOPOHBI
(KOHIIECCHOHEpA) 32 CBOM CUET CO37aTh OMpPENEIICHHOE HMYIIECTBO
(o6bexT KC), mpaBo COOCTBEHHOCTH Ha KOTOPOE MPUHAJICHKHUT WU
OyzeT mpuHAAJIeKATh IPYTroil cTOpoHe (KOHIeNeHTY). BHOBB co3nanHas
peTMOHANIbHAS — Ta30paclpe/ieiuTebHas CUCTeMa OYIeT SBISTHCS
COOCTBEHHOCTBIO KOHIIEZIEHTA, a KOHLIECCUOHEP OyAeT 00JaiaTh TOIbKO
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JUIIb MPAaBOM BJIAJCHUS W TOJIb30BAHMS B IpEEiax CpoKa JIEHCTBUS
KC.

B cuny peiictBust vactu 13 crateu 3, a Takoke m. 9 yactu 2 crathu 10
[3] KOHILIEIEHT BIIpaBe MPUHUMATh Ha ce0s YaCTh PacX0/I0B HA CO3/IaHUE
U ucnojn3oBanue (Ikcruryararuio) oobekta KC. Kpome storo KC
MOJKET MPEAYCMATPUBATh Pa3Mep IIIaThl KOHIEAeHTa. CTpyKTypa IIaThl
KOHIIE/IEHTA, COCTaB IMOJIEKAIIMX BO3MELICHUIO PAaCXO/0B, a TaKXE Te
WIM WHbIE TapamMeTpbl Tapu(HOrO PEeryJupoBaHUs, MOJUIEKAT
JNEeTAbHOMY ompefeneHnto B camoM KC, cTOpoHBI KOTOPOro B 3TOM
CMBICIIE HE CBS3aHBl JKECTKUMHU 3aKOHOJATEIbHBIMU pamMKaMu (TI0
KpaliHE Mepe B YaCTU y4yeTa T€X WM MHBIX MOJUICKAIINX KOMIICHCAIUH
3aTpar KOHILIECCUOHEPA IIPH ONPEAEICHUN CTPYKTYPhI M pasMepa IUIaThl
KOHIIE/ICHTA WJIM €T0 Y4acTHs B Pacxofax Mo CO3JAHHIO U AKCIUTyaTaluu
oonekTa KC».

Takum oOpazom, B KC MoxxeT ObITh NPEIyCMOTPEHO BO3MEILIEHUE
pacxo/loB MHBECTOPA, CBS3aHHBIX C peald3aluedl NpOeKTa, 3a CYET
PErMOHATIBLHOTO OIOJIKETA.

AHanu3 TOKa3bIBa€T, YTO IUIATEXH W3 PETMOHAIBHOIO OIO/DKETa
Moryt nocturatb 10 — 20 MiH. pyO0./KM B MpPOTHO3HBIX LEHAX B
3aBUCUMOCTH OT BEJIMYMHBI KAUTAIBHBIX BIOXKEHUA W YPOBHSI OIUIATHI
NOTPeOUTEIISIMU ra3a.
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