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JOKTOPJIUK JTUCCEPTAIIUACHU AHHOTALIUACHU

Jucceprauuss MaB3yCHHUHI 0J3ap0auru Ba 3apypusitu. Kuiuiok
XYKAIUTUHU KaJall cypaTiiapia pUBOKIAHTUPUII Ba YHUHT MUHEpasl YFuTiapra
Oynran SXTUEKWHU TabMUHJAII OyTyH OyHE OYiinua non3apd MyammolapaaH
oupu OYnub6 xonmoxma. UyHKH, MUHepan YFUTIApHU KYJUIalll dBa3ura KUIIIOK
XYKaJlMK SKUHJIapuHU Xocunaopauru ypraya 40-50% ra ommpunagy.

V36eKkncTOHIa KUULIOK XY’KAIMTMHM a30TIH, (ocdopid Ba  KaIMiIm
yrutinapra OViraH SXTUEKUHU TAbMUHJIOBYM KHUME CAHOATMHMHI HUPUK
TapMOKJIapu sipaTuiirad. Xo3upru kynjaa Pecnyonukamuznaru pochopnu yruriap
UIUIad YUKApUII KOPXOHAJapH MaxCyJoTJIapu aCCOPTUMEHTH acOCaH MYypakkad
azordocdopnu YruTiapaaH Tamkuia TonradH. Mypakkad azotdochopnau yrutiap
SKUII OWIaH Oupra Ba SKUHJIAPHU O3UKJIAHTUPHIN JABpUJa KEHI KYJUTaHWINTra
MVyipKasuianrad. bupnamuu @ocdopnu yrutnap sca aiflHaH Ky3rd LIYATOp OCTHUra
KYJUITaHWITaHaa camapacu aHya tokopu Oymanu. IlllyHra kypa KOHLEHTpJiaHTaH
oupnamun Gpochopau YFUTIAP OJUUIHUHT SHIM TEXHOJOTHSICUHU SPATULI MYXHM
Bazudanapaan oupu xucoOaaHaIH.

Hly 6unan 6upranukaa Mypakkad azotdocdopiu YruTiap nuuiad YuKapuIil
TEXHOJIOTUSJIADUHU 3aMOH Tajabiapura MyBOQUK TaKOMUJUIAIITUPHUIN Tanad
KUIMHMOKIA. UyHKH, ynapHu umad uyukapuin ¢docdar xom amécuHu cyiadar
KHCIIOTacH1a mapyanad, 3KCTpakiuoH (ocdop KUCIOTAaCH OJUIITra acOCIIaHTaH.
byHnna wnuia® 4umKapuimHUHT YUKUHIUCH cudatuna dochorumnc Xocuin Oymaamu.
yauHr yuyH QocdatiiapHd HUTpAT KUCIOTacH OWJIaH KailTa WIuiam ycCyiu
nomapd xucoOnanuO, OyHAa TUIIC YpHUTA, alHUKCa NIYpJiaHTaH TYyMNpoKiIapja
camMapalid CaHaJaJWraH a30TKAILMIIN YFUT — KaJIIUA HUTpATH XOcWi Oynanu.
Kanuuii HUTpaTMHU SHr ap30H OYJaraH CyloK YruTiapra KaiiTa WIuiam Xam
noy3ap6b xucooOmaHaIu.

Tepmuxk Oapkapopiukra osra OyiraH aMMOHUN CEIUTPACUHU  OJIMII
TEXHOJIOTUACUHM MILUIA0 YUKHUII XaM KUME CaHOATUHU J0J13ap0 MyaMMOJapHiaH
XACOOIaHaIN. 3'736eI<I/ICT0H11a aMMoHul cenuTtpacu Hunura 1 muH. 700 MuHT
TOHHA/IaH OPTUK MILTA0 YUKapuiIaau. X03up/ia yHU UIILIa0 YMKAPHII Ba CaKiIalaa
TEXHUKa XaBQCU3IMK KOMJAJAPHUHT Oy3WIUIIM OKMOaTuiaa conup Oyiran Kym
COHJIM MOPTIANLUIap, AMMOHUN CEIUTPACH acoCHa arpOKMMEBHI camapajopiiuru
CakJiaHTaH, TalllKd TabCUpJiapra Oapkapop Ba HOpTiall XyCyCHSTH KaMm OyiraH
VYFUTIApHU ApaTUIl Bazudacu KyHuiras.

Maskyp TaJKMKOT WM Y36exucToH PecryGmukacu IIpesuieHTHHHHT
«2011-2015 jiunnapna Y36ekucton PecryGiuKach CaHOATHHH PHBOXKIAHTHPHUILI-
HUHT ycTyBOp HyHanumapu tyrpucuaanru 2010 iun 15 nexabpnaru I1K-1442-
comm Ba «2014 iiunga KULOUIOK XY KaIUTMHM MUHEpan Yrutriaap OujaH
TabMUHJIAI 4Yopa-Tanoupnapu Tyrpucunayru 2014 iun 14 maprtoaru I1K-2151-
COHJIM KapopJyiapujaH Keiaud YMKaauraH caHoaT TapMOKJIapuja 3aMOHABUIA WIMHI
IOTYKJIap Ba WIFOP MHHOBAIIMOH TEXHOJIOTMSUIAPUHU Kajan TaTOWK 3THUII, UILIA0
YUKAPUIIHA AUBEPCUPUKALMS KWK, MaXalUIMid XOM aléHu 4yyKyp Ba cudatiu
KaiiTa MILIAll HETU3MJa SKCIOPT CAIOXUSTUHUHT Oapkapop ycub OopuIluHW,
AKCIIOPTra MYIDKaJUIAHTaH PakoOaTIoIl CaHOAT MaxCyJOTH HILIad YHUKapUIIHU
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KYMaUTUPUILL, KUIUIOK XY>KaJIMTUra MUHEpall YFUTiap eTka3ub Oepuin 6opacuaaru
Bazu(aIapHUHT WKPOCUHU TabMUHIIAI OWIaH U30XTaHAIH.

Hly xuxatnaH OKOpUAa KEeATUPWIraH MacajajlapHU €euYdlfa NacT HaBIU
docdar xoMm amEécuHM KaiTa MILIAIITa TaTOUK ATUII, Mypakkad azordocdopnu
YFUT OJIMII TEXHOJOTHUSACUHHM TaKOMILIAIITHpHUIL, (ochopiu YFUTIAp XaKMUHU
OILITUPHUII, ACCOPTUMEHTUHH KEHTAWTHPHIIL, TAHHAPXUHU KaMaUTHPHUII, SKCTIOPTTa
MVIDKaJUIaHTaH TEepPMUK OapKapop aMMOHHUN CEJIMTpacuHU HIIa0 YUKHII Ba
caHoAaTra >KOpUN KUJUIIra WYHANTUPUITAH SHTM WIMUN TaAKUKOTIApHU aMalira
OIIMPUIITHU Taja0d KWJIHUIINA KEJTUO YUKAIH.

TagKNKOTHHHT Y36ekncTon Pecny6iamkacn (aH Ba TeXHOJIOTHSIAD
TAPAKKUETHHUHI YCTYBOP WYHAJMILIApUTra MOCJHUrd. Jlucceprauus WU
JUTO-6 2009-2011 #mmnapnarn «Pecnybiuka MuHEpas XoM ami€ pecypciiapw,
KUME, O3MK-OBKAT, €HI'MJI CaHOAT Ba KHUIIUIOK XY>KaJUTW MaxCyloTiapu Xamja
YUKUHIWIAPUHA PECYPCTEKAMKOP KOJOTUK XaB(HCHU3 TEXHOJIOTUSJIAPUHU UIILIA0
YYKHMIIL, KaiiTa WIUTALL, cakiaml Ba Goinananuum Y36ekucton Pecry6nukacy dan
Ba TEXHOJOTHSJAPHU  PUBOXKIAHTUPHUIIHUHT YCTYBOp WYHAIUILIApUTra MOC
paBunia OaXkapuiiraH.

Juccepranus MaB3ycu OyHH4Ya XAJKAPO WIMHI TAAKMKOTJIAP IIAPXH.
®ochar xom amécuHu Oupinamum Qocdopan Ba Mypakkad azordochopnu
YyfuTiaapra KailTa HIUIall Ba TEPMHUK OapKapopiukra sra OyiraH aMMOHUMN
cemutpacunu oymim Oyitmya AKII (Florida Industrial and Phosphate Research
Institute, International Fertilizer Development Center), Kanaga (Canadian
Fertilizer Institute), [Tonwsma (Fertilizer Research Institute), SAinonust (The Chemical
Society of Japan), Poccust (Yruriap Ba MHCEKTO(QYHIHIMAIAP WIMHH-TaIKHKOT
UHCTUTYTH; Poccust KUME-TEXHOIOTUsl YHUBEPCUTETH) Ba OOIIKa JaBlIaTIapHUHT
XaJKapo WIMHIM MapKaziapuia WIMUN-TAAKUKOT UIIapU 0Ju0 OOPHIMOK/IA.

Ymly namMuit Mapka3jJapHUHT HalIpiapuaa Kaila KUIuHUIm4ga gocdaTt Xom
amécunu cyindar, HuUTpar Ba Gochop KUCIOTaIU, TEPMHUK Xamaa MEXaHHK
KUMEBUN KaWTa ummam ycyiapu unuiad uukwirad. AKI, Kanaga, Poccus
naBiatnapuaa ¢ocdar xoMm amECHMHM KailTa MIUIAIIHUHT CylndaT Ba HHUTpAT
KucinoTanu ycynu, Anonus Ba EBpona nasnarnapunaa sca cyndar ycynu Ounan oup
Karopla TEpPMHUK yCyJlap KeHI KYJUIaHWIMOKJAa. AMMOHHM cenuTpacura
cynepdochop KHUCIOTacH, CYIOK KOMIUIEKC YFUT, aMMO(pOC Ba 3KCTPaKIUMOH
dbocdop kucimoracu cunHrapu pocdarium KymumyanapHu KYIIMII OPKAJId TEPMUK
Oapkapopiiukra sra OYAraH a3oTiad VFUTJIAP OJUII TEXHOJOTHUSJIApU TaKIH(]
KunuHrad. EBpoma paBnatiapuaa TepMHUK OapKapopiidkra sra OViran oxakiu
aMMOHHMI CEIUTpacH OJUII TEXHOJOTHsUIapyu HIIad YMKWITaH Ba CaHOAT
KOpXOHaNapu/Ja >KOpUil KWIMHTaH. flHa Oup KaTop JAaBiaTiapjaa ceauTpara Kajaui
XJIOPUJIMHUA KYIIMII OpPKaJu  a30TKaJUWIM YFUTIAp MIUIA0 YUKapull Wynra
KYWUUIIMOK/IA.

By coxagaru kaxoH WIMHH-TEXHUK afaOuéTinap TaxXJIWiIM KypcaTUIIN4a
docdar xoMm alecuHu HUTpAT Ba Gocop KUCIOTAIU Napyajall yCcyUIlapuHu Xap
TOMOHJIaMa TaKOMWJUIALITUPHUII Ba aMMOHMH CelIuTpacura Kymumua cudaruaa
SHTH MOJJANApHU Km0, YHUHT (DU3MK-KUMEBHHA XYCYCHUSATIAPWUHU SIXIIHJIAII
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MyaMMOJIAPUHUHT J0J13apOjUrd Ba 3apypJiurd aHWKJIaHTraH. byHjaa mact HaBiu
dochar xom amécMHM KalTa HWIUIAINTA SPOKIWINTKM YHUHT (PU3HK-KUMEBHUI
XycycusiTIapu Ba TapkuOura OOFIMKJIWIHM, TEPMUK OapkKapop aMMOHUMN
CEJIMTPACHMHHU OJIMILIJA 3Ca YyHra KYUIWIaJAWraH KYUIUMYaJlapHUHT TaOuatu Ba
Xoccajgapu acoCUH OMULIUTH KYpCaTUiITaH.

Xosupna Maxkyn (ocdar xom amécunu dochopau YruTiaapra Kanrta
UIUIAI XamjJa TapKuOura HOOPraHuK MOJAaliap KUPUTWITaH TEPMHUK OapkKapop
aMMOHMI CeNUTpPAcH OJMIIHUHT SIHTM CaMapajd Ba TaKOMHWJUIAIITAaH YCYJJIapUHU
SApaTUIIra KapaTuirad u3jianunuiap Gpaosa 1aBoM dTTUPUIMOKIA.

MyaMMOHMHI Ypraswiranjauk gapa;kacu. Mnmuii-texuuk agadbuérnapaa
Mapxkasuit Kuzunkym ¢ocdoputinapunu gocpop Ba cyndar kucioracu OuiiaH
daomnamupum 6yiinua berno B.M., TyxrtaeB C., OpkaeB A.Y., Mup3akyios
X. 4., Tamxuer C.M. Ba Oomikazap TOMOHHIAH OJIMHTaH MYalsiH XaXMIard UMUK
MabIyMOTIap MaBxXyd. JIekuH, xap Xun TypAard mnacT HaBiau Kusumikym
dbochoputnapuaun  cynpedoc HINUIA0 UYUKAPUIIMHUHT  OpPaJUK  MaxcCyJoTH
xucoOnanran (ochopkuciaoTamu-runcin 0yTka OuiaH y3apo TabCUPIAIITHPHUIL
nynu 6unan oupnamuu Gocdopnu YruTaap oaum kapaéHu TaAKUK KUIMHMAaraH.

Anabuérnapna Kusunkym ¢dochoputiapuid HUTpAT KHUCIOTacH OuIlaH
napyanam Oyilnda TagKUKOT HaTHXalapu MaBxyz OVyicana, aMMo OOMUTHIMAaran
Kuzunkym dochoputinapunu TyIuK OYyimaraH MebEépAard HHUTPAT KHUCIOTACU
OwiaH mapyajaml acocuja KATTUK Ba CYIOK VFUTIAp OJHUII Macajajapu
YpraHuiaMaras.

EBpomna Ba Poccusna (Kotaczkowski A., Biskupski A., Kaljuvee T., Edro E.,
Kuusik R., Ilexanckas FO.B., HonroB B.B., OrapkoB A.A.,Tapan A.Jl., Kwmaii
JLA.) mopTiam XycycusaTd kaM OYJIraH aMMOHHUN CEeMTpacu MyaMMOCH CEIUTpa
CYIOKJIaHMacura OXaKTOIIHU KYIIHO, OXaKJIu CEeNUTpa WIUIa0 YMKApUIl OpKajiu
eunsiraH. AMMO OXakJu celuTpa (pakaTruHa HOPJIOH TYIPOKJIAp YUYYH caMapaiu
VFEUTIMp. Y30CKHCTOHHMHI 0Y3 TyNpoKIapuaa »sca Oy VFUT —caMapacus
XHACOOJIaHA .

Poccust onumnapu tomonugan (Yepusimon A.K., Jlesun b.B., Tyromykos
A.B., T'marones O.JI., Uneun B.A.) ammonwmii cenutpacura cynepdocdop
kucioracu acocunaru N:P,Os= 11:37 Mmapkanu CyroK KOMILIEKC YFUT, aMMOQoC Ba
AKCTpakuMoH (ochop KUCIOTaCH CHHTapu MOAJAJapHU KYmHUO, KaM MOpTJIall
XycycusiTura sra Oynran a3zoTdochopiau YFUT ONMUII yCy/Ulapu spaTHIIraH Ba
Yepenosenk, KupoBo-Ueneuk kopxoHamapuja KOpuUM OHTWIraH. AmMMoO, yiap
TapKUOUAaru Kymumyaiap UCCUKINK alMallMHUII KYypHUJIMAcH t03acuia YyKUHIU
KaTjaM XOCWI KuiubO, yHu OepkuTu6d Kysanu. Hatwxkanga kynuHua KypuiMaHU
TYXTaTuO KYHuO, yHU To3anallra TYFpu Keaaiau.

Anabuérnapaa noHagopiaml kapa€HUJAH OJJAMH aMMOHHUH CEIUTpacH
cytokinanmacura (Qocdar xom amécuHum OeBocUTa KYIIMII  TYFpUCHIA
MabiaymoTinap Hyk. Lllynunraex, Ooitutunmaran Kusuikym dochoputiapunu
aMMOHUI CEJIMTPACUHUHT KOHLIEHTpJIaHTaH spUTMATIapU épramua
(baomnamTHpUII KapaéHU XaM eTapiii Japakaja ypraHuiMaras.



Juccepraumus TAAKUKOTUHUHI WIMMA-TaAKUKOT HILIAPH pexkajapu
omwaan Oorsmkauru. Jluccepramms umu 2009-2011 #wunnapgpa AUTA-6 ra
kupyBun  DA-6-TO50 pakamumm «Ilact HaBom Mapkaszuii  Kusunkym
dbochoputnaprH amayiard TEXHOJOTHUATa Kall0 KUIUII OUIaH PecypCTeKamMKop
TEXHOJOTUACUHM MIUIA0 YUKHUID Jolnxacu; «AMmodoc-Makcam» aKIIMOHEPIUK
xamusatia Ownad 03.03.2008 vwimarn XII-8-8/1 pakammu «Ammodocy OAXKna
Maxamuid  xom amé€ acocuaa  dochopnu  YrutnapHu  Unoiad  YUKUII
TEXHOJOTUACUHM KYJUlau» XyKaluk maptHoMacu; «HaBouazoT» akIMOHEpIUK
xamusatu omwnan 2010-2011 #immnapra mymxamiadrad 04.01.2010 #iwnparn NelO-
01 pakamim «AMMOHHUN CeIUTpacH CylOKIaHMacu Ba Mapkasuii Kusznikym
dbochoputnapu acocuna azordochopiu VFUT OJHUII TEXHOJOTHSCUHM HIILIA0
YUKW Ba SKOpUM KWIMID» XyKanuk maptHomacu; 2012-2013  #wmmapna
byHIaMeHTan TaaKUKOTJIApHU KYyinad-kyBBatiam JlaBmnat ¢GoHAM JacTypura
kupyBun T.4-12 pakamin «AMMOHUN CEIUTPACHHH TEPMUK OapKapOpIMIUHU
OLIMPHUIIHUHT  (PU3MK-KUMEBUIA  acocinapu» JioMUXajlapura MOC paBUIIAa
Oa)kapuIraH.

TaakuKoOTHUHT Makcaau nact HaBiu Mapkasuit Kusuinkym docdarinapu
xoM amécunan Qoitnanannd Oupmamuum ¢ochopiu, azordochopin Ba CYIOK
a30TKAJIIUWIN  VFUTIAp, TEPMUK Oapkapop aMMOHUW CEeNIMTpacu  OJUII
TEXHOJIOTUSJIAPUHU UIILIA0 YUKUIIIaH noopar.

Makcaara >puiuin y9yH Kyduaaru TaAKUKOT Basugajiapu KyHWIras:

Ca0O-P,05-S0O5-H,O Ba Ca0O-P,05-N,05-H,O CHUCTEMaJIapUHUHT
SPYBUYAHJIMK AuarpaMmanapu rpadoaHaIUTHK ycyiaa TaxXJIWi KWIMII acocuja
Mapkasuii Kuzunkym dochoputiapuau GochoprucaoTaiu-runcin 6yTka xamaa
TYJIUKCU3 MeEBEPAArd HUTPAT KHUCIOTacM OWiaH napuajaiml >kapacHIapuHU
Yprasuu;

xap  xun  typaaru  Mapkasuit  Kmsuinkym  docdhopurnapunu
dbochopkucioranu-runcian  OYyTka OuiIaH Y3apo TabCUPIAMITHPHUIIL aCOCHIA
oupnamun Gochopiiv YFUTIAPHH OJUII )KapaéHUHU TAJIKUK JTHIIL;

aMMOHUITAIITUPWITaH HUTpoKanuuidocharnm OYTKaHM CYIOK Ba KaTTHUK
(dazanapra axparuain Uyiau 6mwinad azoTdochopKaIuilii Ba CYIOK a30TKaIIUNAIN
YFUTIAPHU OJIMII KapaEHUHU TaIKUK THUIII;

CYIOK a30TKAJILUAIN YFUTIAAPHUHT (U3UK-KUMEBUHN XOCCaJapyuHA aHUKJIAILL;

aMMOHHMI CeNIUTpacu CYyIOKJIaHMacu €KW KOHLIEHTpJAaHTaH 3pUTMacura
Mapxkasuit Kuzunkym dochoputiapuau Kymum opkaiu Qocdatiamtupuiral
aMMOHUU CEJIMTPACUHU OJIUII Kapa€HUHU YpPraHMUILI,

nabopaTopusi MojeNl XamJa TaxpuOa-caHOAT KypuiaMmanapuja OupiaMyu
dbochopau Ba azordocdopiu YFUTIApHU OJIHUII >KapaéHIIapU aCOCUN TEXHOJOTUK
napameTpiIapyuHi aHUKJIAIlL;

OJIMHTaH YFUTJIIAPHUHT (PU3HK-KUMEBHUI Ba TOBAP XOCCATAPUHU YPraHMUIIL;

Yyrutnap vnuiad YUKApUIIHUHT TEXHOJOTHK CXeMacH, MOJIUN OajlaHcu Ba
perjiaMeHTUHU MIUTad YUKHUILL;

SHTYM YFUTJIAPHUHT arpoKUMEBUN CaMOpPAJOPJIUTUHU YPTraHWII Ba yJIapHU
UIU1a0 YMKAPUII caMapaJopiIUTruH Oaxosanl.
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Taankukor o0bexkTHM cudatuaa mnact HaBau Mapkasuii Kuzunkym
dbochoputnapu, GochopKucIOTANU-TUIICIH OYTKA, HUTPAT KUCJIOTACH, Ta3CUMOH
aMMHaK, aMMOHMM cenuTpacu, oupnamuu dochopiu Ba azordochopnau yrutiap
OJIUHN.

Tankukor mpeameru - Mapkasuit Kuzunkym ¢ocdoputiapunu gocdop-
KUCIOTAJIM-TUNCIA  OYTKAa, HUTpaT KUCIOTacM Ba AaMMOHHMI  celuTpacu
CYIOKJIaHMacH €KH dpUTMacu OWIaH (paoyutalITHpHII KapacHIapu.

Taakukor ycymuaapu. Kumésnii, penrtrenorpaduk, HMK-crnekTpockomnuk,
ANEKTPOH-MUKPOCKOIUK Ba TEPMOTPABUMETPUK TaXJTHJI YCYyJUIapH.

JAucceprauus TAAKUKOTHHUHI MJIMHUHA SIHTWIMIM KyWuJaarwiapiaH
nbopar:

nact HaBimu Kusuinkym Qochoputiapuau hocHopKUCIOTaTU-TUIICTH 0YTKa
OwiaH ¥3apo TabCUpJAIIMII >KapaéHUHUHT ONTHUMAJ IIAPOUTIIApU YpraHWIraH Ba
oupnaamuu GocPopian YFUT OJUII TEXHOJOTHUICH SIPATUIITaH;

Mapxkaszuit Kusmikym ¢QocpopuT yHUHM HUTpAT KHUCIOTacu OuWilaH
napyajam ycyjaud OpKaJM HuTpokaimuuidocdar OYTKacuigaH Kaaluid HUTpaTHU
axpatnd, Kartuk xosjgard NPCa Ba CyrOK a30TKaIIUNIM YFUTIAp OJMHTaH.
Hutpar xkucnora Mebépiapu Ba HHUTPATAMMOHUWKAILUMWIN HpUTMA OuiiaH
aMMOHMIUIM cenuTpa, Kapbamua Ba KapOaMUI-aMMOHUIUIM CEIUTpa OFUPIIHK
HucOaTIapura OOFJIMK paBUIIJA CYIOK a30TKAILMIIM YFUTIAPHUHT TapkuOW Ba
xoccajapu ypTacuaaru KOppeasiuuoH OOFIMKIMKIAP aHUKJIaHTaH;

dbochar kymmmuacuHUHT amMmoHuit cenutpacu [V—IIl moauduxanmon
y3rapuiiapu XapopaTuHU OUIUPHILNH, UCCUKIUK 3P PeKTIapuHu KaMalTUPHILY,
TEPMUK MapyaJaHUIIMHUHT OolUIaHFU4 XapopaTuHu 29 - 39°C raya oummpuiiy,
YFUT KpUCTAUl 3appayvajapuHUHT YIyaMJIapuHM KaMalTHpUINM, HaTHXKajaa
azotdocdopau YruTiap TepMUK 0apKAPOPIUTHHUHT OIIUIIN aHUKJIAHTaH;

aMMOHMI cenuTpacu TapkuOura okopu kapoonaTin Mapkasuit Kusninkym
dbochopuTnapuHUHT Xap XWI TypJapuHU KYIIMII OpPKAIM IOKOPH MHKIOpIa
y3namrupwnaauran  P,Os Ba CaO makmlapuHd TyTraH SIHTM  TypJaru
azordocdopau YFUTIap OJIUII TEXHOJIOTHUICH SPATUIITaH.

TagKNKOTHUHT aMaJInil HATHXKAJIAPH KyHuaaruiapaad noopar:

nact HaBiau Mapkasuit Kusunkym dochoputnapunu ukkunamuu docdar
xoM amécu cudartuaa uIIad dyuKapuiira >kamd 3Tul, OelruiaaHraH TapkuO Ba
xoccara sra oynran oupiaamuu Goc@opiau YFUTIAp OTUI UMKOHUSATH SPaTHIIIN;

«AMMmodoc-Makcam» aKIMOHEPIUK >KaMusATHAA Oupiamuu  ¢docdopiu
YFUTIAp OJUII TEXHOJOTUSICM CHHOBJIAH YTKAa3winO, HIIad YUKAPUILIHUHT
MOJAIMI OajaHCH, TEXHOJOTUK TU3UMHU, PETJIaMEeHTH uiuiad yukuiau Ba 160 ToHHa
VFUT OJIUHIY;

MaxaJiuid  XoM  amé€  pecypciapd  acocuia OMp  TOHHAa  O3yKa
KOMITOHEHTJIApUTa UCCUKIIMK PHEPrusici cap(uHU Ba IIYHra MOC paBHINJa Tal&p
MaxcyJoT TaHHAPXUHU KaMmaiTupaauran SIHTU Typlaru KATTUK
a30TdocHOpKAIIMIAIA Ba CYIOK a30TKAJUMNIN YFUTIAp OJUIIHUHT camapaaop
TEXHOJIOTUSACH UILIA0 YMKHUIIIH;



Takiu@ KAJIUMHTaH TEepMHUK OapKapop AaMMOHMM CEeJUTpacu  OJIMII
texHosiorusicu Oyimda 180 MuHr ToHHa azoTdochopnu VFUT UIIA0 YUKApHIILIA
Kapui6 36 MuHT TOHHA nact HaBiuu Kusuinkym ¢ochopuTuHu caHoaTaa UILIATUIIT
uMKoHUHU Oepaau. byHnma dochar xom amécunmaru dochopHu YCUMIHK
y3namTupagurad makiara YTkasuiia yta TaHKuc Oynran cyndar KucioTacuiaH
dhornananuIManIu.

OJIMHraH HATWKAJAPHUHT WIIOHWIWJIWIHMIa TaJKUKOTIAp, XyJloca Ba
TaBCUSUJITAPHUHT WJIMHMM acOoCJaHTaHJUTUTa Xed KaHjah 1myoxa Myk, cababu ymap
3aMOHaBHM (PU3UK-KUMEBHUIM TaIKUKOT ycyilapu EpaaMuja, UIUiad 4YMKWIraH
YFUT OJIUII TEXHOJOTUSJIAPUHUHT MOJEN Ba TaXpuOa-caHoaT KypuiMallapuia
CUHOBJIAH YTKAa3WITAaHJIUTH XamJa CaHoaTra >»OpUM KWIMHTAHIIUTH acocuja
HIaKJUTAHTUPUJITaH.

TagKUKOT HATHKAJAPUHMHI HA3apuil Ba aMajauMd axaMMATH. miHUHTD
Hazapui axaMHsITH LIyHIAaH WOOpaTKH, y MacT HaBiau QocdaT XoM ameécuHU
(bochOpKUCTOTANU-TUTICAN Ba HUTPAT KUCIOTANIM (aoJIalITUPULI YCyIu OujaH
camapanop (ocdopnau yrutiap unuiad dukKapuiga KyJjaalml ydyH acoc OYimau.
Ca0O-P,05-SO;-H,O Ba  CaO-P,05-N,0s5-H,O  cucremanapu  >pyBUYaHIIUK
auarpaMMacu rpadoaHaIUTHK yCyJa Ha3apuid TaxXJImi KWIMHUO, TYpJId TapKUOIn
docdar xoMm amECUHU KUCIOTAIM Napyajaliga Xocuia OYiaaurad KaTTUK Ba CYIOK
(dazanap TapkMOMHM OJNIMHJIAH aHUKJIAIl MyMKUHIUTHHU Kypcatau. Docdar xom
almECMHUHT aMMOHHMI CEeNUTpacH CYIOKJIaHMacu OuiaH ¥y3apo TabCUpJAllyBU
MEXaHU3MUHHM 0uuO OepHulll KaTTa WIMHUN axaMHsIT KacO sTaau. Ymly MeXaHu3M
KaM TOpTJIaIll Xoccacura sra 0yiran ¢pocharialTupuiiraH aMMOHUMA CENTMTPACUHU
OJIMIITa acoc OYIau.

NmHuHr amanuii axamMusiTd OIYHJAaH MOOpaTKW, MacT Haeiu Mapkasuii
Kuzunkym dochatimapu xom amécunu HocPopKuCIOoTaIu-TUTICTN OYTKa, HUTPAT
KHCJIOTAaCH, aMMOHMH CENUTPAcH CYIOKJIaHMAacu Ba JSpUTMalapu OWIaH KailTa
unuiad oupnamun  Gocdopiu, azoThochHOpKAIIUIIN, CYIOK a30TKAJIIUIIA Ba
azoTdochopau YFuTIap OJMII TEXHOJOTUSJIAPU HILIA0 YUKWIIUA. ATPOKUMEBUIN
CUHOB HaTWXaJapy OJMHTaH YFUTIAPHUHT IOKOPH CaMapaJOpiIUruHu KypcaTau Ba
yJlap KUIUIOK XY>Kaluruaa KyJjam y4yH TaBCHsl STUIIIH.

TagKUKOT HATHKATAPUMHHMHI KOPUH KuIuMHMIM. Mapkaszuii Kusuinkym
dbochoputnapuHi aMMOHUM CEIUTpPAcH CYIOKJIAHMAacura KYIIWIl — OpKadu
azotdocdopau YruT onuil TexHojorusacu «HaBonazoT» akMOHEPIIMK KaMUATHIA
xopuit KunuHuO, 2009 HungaH XO3Upru BaKTradya ymMyMuid KuiiMatu 165 mupi.
cymimuk 300 mMuHr ToHHA azordochopiu YFUT HUILIA0 YUKApUInUO, >KymiaaaH,
kuitmatn 7,8 muH. AKI pomnapupan opThK 36 MHMHT TOHHA YFUT SKCHOPT
kunuHau. bynaa iunura 100 MuHr TOHHA a3oT@ocopan YFUT uiiad YuKapuiga
aMMOHMI CeMTPACUHU TALIUII BAaKTHJIard MaxCyc KYpUKJIAIl XU3MATUHUHT OEKOp
KUJIMHUIIM xucoOura 2,0 mupa. cymaaH OpTUK MaOjaF WKTHUCOJ KHJIMHAIW.
Ma3kyp TEXHOJIOTMSIHUHT TaTOMK KWIMHHIIA TAHKUC XUCOOJAHYBYM KHCIJIOTa
peareHtuan ¢oinananmacnan 60 MHMHr TOHHaJaH OPTUK OoMHUTHIMaraH
Kuzunkym dochoputiapuiu unuiad YMKapuiira xaind KAaull UMKOHUHU Oepu.
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(«HaBomazor» axknuoHepiauk >xaMuATHHUHT 2014 iiun 24 ceHTsOpaaru 7-COHIU
Ja7I0JIATHOMACH ).

Nununr anpodauusicu. TagkKuKOT HaTUX)anapu «AKTyallbHbIE MPOOIEMbI
xumudeckont nepepadotku Gochoputon Llentpanbubix Koi3buikymoBy» (TomikeHT,
2006) PecnyOnuka WIMHI-TEXHUKaBUN aHXKyMaHUAA; «AKTyaJbHblE MpPOOJIEMbI
CO3JaHUsl M HCIIOJIb30BAaHUSI BBICOKMX TEXHOJOTUN NepepadOTKH MHUHEPaIbHO-
CBIPBEBBIX pECypcoB VY30ekuctaHa» PecnyOnuka WIMHUN-TEXHHUK aHXXyMaHUIA
(Tomkent, 2007); «JlomoHOCOB» Tanmabanap, acmupaHTiap Ba €Il OJUMIIAP
Xankapo unMuii amxymanuna (Mocksa, 2008); «DU3H0OTOTHYECKH AKTHUBHBIC
COEIMHEHUSI HA OCHOBE PACTUTEIBHBIX PECYPCOB M TEXHOJIOIMSI HEOPTraHMYECKUX
BemecTB»  PecnyOnuka — wimuil-texnuk — amkymanumga  (Hykye,  2008);
«BBICOKOTEXHOJIOTUYHbBIE Pa3padOTKM — MPOU3BOACTBY» €I  OJUMIIAPHUHT
Pecniybniuka wnmuii-texuuk amwxymanuga (Tomkent, 2008); «octiwxenus u
MEPCHEKTUBBl KOMIUIEKCHOM XMMHYECKOW NepepadOTKU TOTUIMBHO-MHHEPATIBLHOTO
ceIpbsi Y30ekuctana» PecnyOnuka nnmuii-texuuk amxymanuna (Tomkent, 2008);
«HoanbaHnaBuii KUMEBHI TEXHOJOTHSJIAp Ba DKOJIOTMK MyaMmoJliap» Pecmybnuka
uiMuil-texuuk  amwkymanuaa  (®@aprona, 2009); «KuméuuHr — nomnzap0
Myammonapu» PecnyOnuka wunmuii-texHuk amxymanuaa (Camapkang, 2009);
«nnoBaumu. Mutemnekr. Kynprypay THUU TioMIMJAY Husr 15 dwimwurura
Oarunutanran € onumiiap Ba tanadbanapauHr XVII byryn Poccust unmuii-amanuit
amwxymanuna (Tobonbek, 2009); «OcHOBHBIE MPOOJIEMBbI €CTECTBO3HAHUS: MTYTH U
MEPCHEeKTUBBl WX pelIeHus» Xajlkapo WiMHil-amanuii amxymanuaa (AxTio0e,
2009); «CoBpeMeHHbIE TEXHUKA U TEXHOJOTUU TOPHO-METATyPruYecKoi 0Tpaciu
U NYyTH UX Pa3BUTHs» Xalkapo UIMUN-TeXHUK amwxkymanuaa (Hasowii, 2010);
«BBICOKOTEXHOJIOTUYHBIE Pa3pabO0TKH - MPOU3BOJACTBY» €I OJIMMIIAPHUHT WIMUI-
amanuil amxymanuna (Tomkent, 2010); «Pa3paborka 3¢ peKTUBHON TEXHOIOTUU
MOJIYYCHHsS] MUHEPAJIbHBIX YIOOpEHUN M arpoOXMMHUKATOB HOBOTO IMOKOJEHUS U
NpUMEHEHUE HX Ha NpakTuke» PecnyOnuka wiMuil-amanuid aHXyMaHH]a
(Tomkent, 2010); «IIpobiembl pa3BUTHUS Majnoro OHW3HECAa, OCHOBAHHOTO Ha
HAyYHBIX JOCTH)KEHHUAX M HMHHOBAIIMOHHBIX TEXHOJOTHSIX, B3IJISAOM MOJIOABIX
yueHbix» PecnyOnuka wnmuiti-amanuii  amxymanuna  (Tomkent, 2011);
«AKTyallbHbIE TPOOJIEMBbl Pa3BUTHS XMUMHYECKOM HAYKH, TEXHOJIOTMH W
oOpa3zoBanusa B PecnyOnuke Kapakannmakcran» wWiMHH-aManuii aHXyMaHUIa
(Hykyc, 2011); «IlepciekTuBbl pa3BUTHS TEXHUKH U TEXHOJIOTUU U JTOCTHKEHUU
rOPHO-METAJUIYprMuecKoi OTpaciud 3a TOoAbl He3aBHUCHUMOCTH PecrnyOnuku
V30ekucran» PecnyOnuka wimuil-texuuk amwxymanuga (Hasowmit, 2011-2013);
«European Applied Sciences: modern approaches in scientific researches» 7-
Xankapo wimuil amkymanuaa (Stuttgart, 2013); «ChemCYS» €mr onmumimapHUHT
amwkymanuna (Blankenberge, 2014); 26.07.2014 iiunna TolIKEHT KUME-
TEXHOJIOTUs UHCTUTYTU UnMuil cemuHapuia Myxokama KAJIUHTaH.

Haru:xanapHUHT 3bJI0H KWJIMHTAHIUIY. [{uccepranus ummm O6yiinda 73 ta
WJIMUN WII 3BJIOH KWIMHTaH, )KymilaaaH, 32 Ta MaKoJia XOPUKUN Ba pecryOsInKa
Hampnapunaa, 40 Ttacu wiaMuid MOuiap TyIiamuaa, Te3uciap KypuHumuaa Ba | ta
UXTHPO YOM ITHJITAH.
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JluccepTauMsAHMHT TY3WJIMIIM Ba Xa:kMmu. Jlucceprauus umu 200 Oet
caxua matHuaa 6aéH KuIMHUO, 43 Ta >kaaBai Ba 55 Ta paCMHM Y3 WYUTA OJITaH.
Kupum xucmu, typrra 600, xynoca, 277 Homaaru QoiianaHuwirad agaduetiap
pyiixaTu Ba wioBaJiapAaH TAIIKUI TOTTaH.

JINCCEPTAIIUSTHUHT ACOCHII MA3SMYHH

Kupum kucmuga MyaMMOHMHT jAoj3apOnuru  acocnad — Oepuira,
YTKa3uiAraH TAJKUKOTIAPHUHT MaKCaau, WIMHI SHTMINTA Ba aMaluid axaMusiTH,
IIYHUHTACK, XMMOATa 0JIN0 YMKUIAETraH acoCUM XonaTiap aHUK OaéH 3TUITaH.

HucceprauusHuHr OupuH4YHM 0O0o0mma OytyH ayHé Qochar xom amé
0a3aCMHUHI 3aMOHaBHMI XOJaTH Ba yHJaH ¢oinananuim ucTukOoiapu O6aéH
kunuHrad. Mapxkasuit Kusuinkym ¢ochoputnapununar Gusuk-kumEBuii TacHUpU
Oepuirad Ba yJapHU OOMUTHILIHUHT OWp HEYa yCyJJlapu KaiJ 3TUO YTHIraH.
bupnamun gocdopau Ba azordochopin YrUTIap OJUII TEXHOJIOTHSACHIA MACT
cudarnmu dochar xom amécumad QoiimanaHuin Macagagapu KypuO UYMKUIITaH.
Ammonuit cenurpacuHuHr (AC) Gpu3nK-KMMEBUN Ba TOBAP XOCCATAPUHU SXIITHMIIAIIT
Oyiinya WIMHMA-TEeXHUK ajgabuétnap Taxjawian yTkazunarad. AC  TepMHK
NapyajaHUIIMHU y3Ura XOCIUTHMHHM XamJa Xap XWwi KYIIUMYaJapHUHT YHHUHT
TEPMUK OapKapopiurura TabCUPUHU TaBCcU(]IOBUM agabUET MaTepuaiapu
éputunrad. ®ocdop- Ba kanbiuil Tyrran AC onuin macananapura OarMiuIaHTaH
UIIap Ba MaTEHTIap TaxJW KWIMHraH. Yom 3TWIraH MIJapHUHT HATHXKaJIapUHU
TaxJIuJ KWW —acocuaa ymly TaAKUKOTHMHI Makcaja Ba Basudanapu
HIaKJUTAHTUPUJITaH.

Nmipa kyiiniran Makcaaiapra SpyILdII yU4yH AacTia0ku XoM amé cudartuna
Tapkubu 1-xanBanga kenatupwirad Mapxkasuit Kusuinkym ¢ocdoputiapuHusr
Kyhdugaru Ttypaapu doupgananungu: onaui  gocopur yuHu (DY), oBub
kyputwiran konuentpar (FOKK), wanrcumon ¢pakuus (YD), munepamiamraxn
macca (MM) Ba 10Bub kyitaupunran konueHTpar (FOKK).

1-xanBan
®ochar XoM alIECMHUHT KUMEBUI TapKUOH
Xowm amé Komnionentinap muknopu, orup. % CaO :
Typu P205 CaO A1203 FCQO3 MgO F C02 P205
oY 17,20 | 46,22 | 1,24 | 1,05 | 1,75 | 2,00 | 16,00 2,69
qod 18,54 | 44,72 | 0,95 | 0,80 | 0,80 | 2,22 | 14,80 2,41

MM 14,58 | 40,80 | 1,17 | 1,37 | 0,53 | 1,85 | 12,84 2,80

IOKK 18,22 | 47,28 | 1,18 | 0,60 | 0,99 | 2,29 | 14,9 2,60

IOKK 27,26 | 53,36 | 1,30 | 0,51 | 0,61 | 291 | 2,41 1,96

Nxxnnun 000 Mapxkasuu Kuzuikym dbochoputIapuHUHT
dbochopkucioranu-runcian OyTka OwiaH Y3apo TabCUPJANIUIIN YCYJIU OujaH
oupnamun  docopau  YFUTIAP ONMIN TEXHOJOTHACHHM HILJIA0 YMKHUINTA
Oarunuianrad. bynunr yuyn CaO-P,0s5-SO3;-H,O cucremacu 3pyBUaHIUK
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auarpaMmMacu acocuza Mapkasuii Kuzunkym dbochoputnapuHUHT
dbochoprucnoramu-runcian 6yrka (OKI'B) 6mran 80°C ma ¥3apo TabCHpIALINLII
Kapa€HM Hazapui TaxJIMi KWIMHAM, WYHUHTIEK, OupiamMun dochopiau YruTiap
OJIMIITHUHT aCOCUM TEXHOJOTUK MapaMeTpiiapy aHUKJIAH/IH.

TexHnonoruk napameTpiapHUHT TaHaao OJIMHTaH OpaK
y3rapTupuiuiapuaal Keiaud YuKKaH Xxonjga ymly Oynumpaa xap Xuwil Typlaaru
Mapxkasuit Kusunkym ¢ochoputinapunn cynpedoc VFUTHUHH OJUIIAA XOCHI
oynaguran ®OKI'b Ounan daomnamtupud Oupnamuu Qochopnu YFUT onum
xKapa€Hu TaAKUK KuiuHau. Taxpubanap Oem xun typaaru Mapkasuit Kusuinkym
dbochoputnapu Owiad YTKazwian. YJIapHH mapyaiam yayH «Ammodoc-Makcam»
AX narm cynpedoc unuiad YMKAPUIIHUHT OpPAJTUK MaxCYyJIOTH XHMCOOJAHTaH
Kyhnnaru Tapkudaaru (orup.%): P,Os - 11,93; CaO - 8,30; SO; - 12,34; pH - 0,9;
C:K=24:1 pochopkucnoranu-runciu 6yTka ummatwiau. [lapyanam xapaéau
70°C na 60 naxkuka naBomuaa onud 6opwiau. OKI'baunr docdar xom amécura
oynran orupnuk HucOatu 100 : 25 man 100 : 70 raya opanukiaa Y3rapTUpUIIN.
XKapaén tyraranugan cyHr xocun Oynran OyTka 95-100°C nma Tepmocrtatia
KyPUTWIAH. YFUT HaMyHaIapd TaxJMIUIADH MabIyM ycymiap &paaMuaa
yrkazunau. KapOoHar okcuaM MUKIOPUHMHI JacTinabku  XoMm  amé  Ba
MaxcyJnoTaara awupmacu Oyitmya dochar xoMm amEéHUHT KapOOHATCU3IAHMIII
napaxxacu aHukiIaHau. TaxpuOanapHUHT Oapuacuia KUMMH OKYyBYaH XOJaTAaru
KYIOK MacCaHW HaMO€H JTyBUM OYTKa Xocwi OViau. ByTkaHu OKyBuUaH XoJiaTra
KEJITUPHIL YIYH YHTa MabJIyM MUKIOPAA CYB KYIIUIIH.

Opnuit  pochoput yHupgan onuHran Qocpopiau VFUTIAPHUHT KUMEBUM
TapkubOu 2-xaaBanga kypcatwirad. JKananma opauit ¢dochopuT yHH Macca
yaymuHUHr 25 gaH 70 rava opTUIIM OJIMHraH Maxcyjorinapaaru P,Os HHHT
YMYMHM, Yy3mamryB4aH Ba CyBJa SpyBUaH INAKUIapuHU Xamaa (ochoput yHu
KapOoOHATCHU3IaHUII JapaxkacuHu 65 maH 33% raua kamaiuimura oiau0 Kenaau
Mynra yxmam xonat Mapkasuit Kuzunkym QochopuTiapuHuHT yaHTIN

2-kaaBaJ
Bbupaamyu ¢ocdopin yruTIapHUHT KUMEBUI TApKHOH
®KI'b: Maxcy- KypuTuiiran MaxcyJoTHUHT KUMEBUM TapkuOu, %o
Y JOTHUHT | PyOsyyyn. | P2O5sysmam. |P2O5cys apys.| CaOymym. | CaOysmam. | CaOcys spys.| CO2
orupauk | 10 % mm 2 %-ii 2 %1
HUCOATH | dpUTMAcH TTHMOH TTHMOH
pHu K-Tacu K-Tacu
oyinya oyinya
100:25 | 3,51 25,17 | 17,43 11,40 | 30,78 | 16,90 | 10,20 | 1,04
100:30 | 3,75 25,01 | 16,34 7,27 32,43 | 16,69 9,18 |1,52
100:40 | 4,64 24,31 | 14,14 2,01 34,63 | 16,41 6,07 |2,66
100:50 | 5,86 23,43 | 12,35 0,96 35,85 | 15,37 4,98 13,86
100:60 | 6,00 22,56 | 10,77 0,68 36,53 | 14,41 4,33 4,55
100:70 | 6,10 22,08 9,69 0,53 37,45 | 13,16 4,07 |5,28
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dpakuuscu, 0BUO KypUTHITaH KOHIIGHTPATH, MUHEpaJUIAITaH MaccacH Ba FOBUO
KyHIUpHITaH KOHIICHTPATIAPUHU KalTa UIIUTAII )KapaéHUaa XaM Ky3aTHIaau.

Kummok  xykaauru Mypakkad Yruriaap tapkuOumaru P,Os HUHT cyBna
spyBYaH MAKIMHUHT P,Os HUHT ¥y3namrupunaauran mraknura HucOatm 0,5 : 1
OynumyHA Tanad Kuiaaad. busHuHr xonatumusna Oynmail Tamabra OKI'b : dY =
100 : (25-30) Hucbatnapaa onuHran oupiamuu Gocdopiau yrutiap xaBod Oepa
onamu. Uynnait kunuo, 6uz OKI'b : @Y = 100 : 30 nucbataa pochopur ynuaan
TapKI/I6I/I (OFI/Ip. %): 25,01 PZOSymyM.; 16,34 PZOS}“Bnam.; 7,27 P205cy3.3py3.; PZOS}“Bnam. .
P2O0symym. = 65%; P2Oscysapys. © P2Osymym. = 29%; 32,43 CaOyyyy; 16,69 CaOysan, Ba
9,18 CaOpcys opys. YFUT onamm3. Yanrnu Qpaxnusanan tapkuouga (orupia.%): 25,11
PZOSYMYM.; 16997 P205§I3nam.; 9)24 P205CYB.3p}IB.; P205§I3J1am. . PZOSymyM. = 68%;
P>0scysopys. @ P2Osywym. = 37%; 31,18 CaOyyyn; 17,18 CaOyspam. Ba 9,36 CaOcyy spys ;
10BUO KypUTHITaH KOHLEHTpartaaH (ofFupi. %): 24,46 PyOsyvyw; 15,84 PoOsysnan;
8943 PZOSCyB.apyB.; P205§I3J1am. . PZOSymyM. = 65%; PZOSCyB.apyB. . PZOSymyM. = 34%; 31964
CaOyyyy; 16,14 CaOyspan. Ba 9,23 CaOpyy pys ; MEHEPAIIIAIITaH MaccanaH (OFUPIIL.
%): 22)56 PZOSYMYM.; 14947 P205§I3nam.; 7971 P205CYB.3p}IB.; P205§I3J1am. . PZOSymyM. = 64%;
P20scys.opys. @ P2Osywym. = 34%; 28,91 CaOyyyn; 14,62 CaOyspan. Ba 8,81 CaOcyy spys ;
10BUO Kyiaupuiaran KoHueHTparaal (oFupia. %): 27,97 P,Osyyn; 16,40 P2Osgsman ;
11)56 PZOSCyB.apyB.; P205§I3J1am. . PZOSymyM. = 58%; PZOSCyB.apyB. . PZOSymyM. = 41%; 33:81
CaOyyyw; 12,87 CaOyspam. Ba 10,89 CaO,yp spys. YFUTIAD OJIAMMS.

JlaGoparopust Taxxpubanapu acocuna OKI'b Ba OV apamammacuna dhochar
XOM amécu yAymuHUHT 35 Ba YHJIaH OPTUINM OWIaH XOCHII OYnraH OYVTKaJapHUHT
SXITU JOHAQJOPJIaHMACIWTH, OJIMHTAaH JIOHAJlap MYCTaXKaMJIUTH KyjAa NacTIUTH
(5,2-6,0 Kkr/cM”), MaxCyIOTAA KYII MEKIOp/Aa Maiina dbpaxmusiap (25-30%) xamza

Hopnon okoBa cyB FOKK dochoput yuu
Vol ! J'HZSO4 | Hopnon oxaBa cys
byTtka

< SKCTPAKTOP > PEAKTOP
S
Q)

¥
\ BAPABAH-
JOHAJIOPJIAT Y-
OUJILTP KYPUTT'NY

I ]

docdorurc bupnamau Gpochopiau yrur

1-pacm. bupaamuu ¢ocdopy YFUT OMHMINHUHT NPUHIMIINAT TEXHOJIOT MK
TU3UMHU
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P,Os HUHT ¥37mamiyByaH Ba CyBJAa 3pyBYaH IIAKIUIAPH KaMJIUTHU Ky3aTWIId. YOy
kamunnukiaapHu 6aprapad xkuiaum yuyH OKIb : @Y = 100 : 35 Ba 100 : 40
HucOaTIapaa OJWHraH cyibhokanbiuidochaTin cycrneH3usiapra dKCTPaKIUOH
dbochop kucnoracu unuiad ynkapuiaa xocus 6ynran 3-3,5% P,Os TyTran HopioH
okoBa cyBHu (HO) xymauk. ®KI'b : ®Y : HO Hunr max6yn 100 : 35 : 20
HucOataaru yruraa P,Os HUHT TUMOH KuciaoTacu Oyitnya y3nanyByaH MaKIMHUHT
HucOuit mukaopu 61,42 nan 68,86% rada opraau, JoHAIAp MYCTaXKaMJIUTH 3ca
17-21 xr/cm® raga OIIIaIH.

bupnamun dochopiu YFUTHAPHUHT TY3JIM TapKUOM KaJlbLMK THUAPO- Ba
muruapooprodochatiapu, QaoamITUPUITaH Ba TYJIMK  TapyajiaHMaraH
¢dbropkapOOHaTaaATUTAAH TAIIKWUII TOTITaH.

bupnamuu pochopnu YruTiapHu onum TexXHoNOrusAcu unuiad unkwian (1-
pacM) Ba caHoaT IIAPOMTHAA CHHOBAAH YTKazwiau. bupnamum dochopiu
VFUTIAQPHUHT arpoOKMMEBUN CHHOBJIAPW YJIapHUHT caMapajopiurd Oyiinua
aMmMoGoCIaH KOJUIIMACIUTUHU KypcaTnu. YJIapHU HIIA0 YUKAPUII TaHHAPXU
CTaHAApT YFuTiapra Kaparaijaa ce3swiapiu aapaxajia nacTaup.

HucceprauusHuHr yayyHuu 600u Kusuinkym ¢gocdart xom amécuHu HUTpAT
KHCIIOTa/la TYJIMKCU3 Mapyaliall acocuia KaTTUK a30ThochOpKaNbIMIIN Ba CYIOK
KOMILJIEKC YFUTIIAP OJIUII KapaéHUHU TaJAKUK 3TUIITAa OaFUIIIaHTaH.

Mabnymkn, ¢dochoputiapHad HHUTpAT KUCIOTacu OWiaH Mapyanaiil
Ca0-P,05-N,05-H,O cucremanunr wmyBo3zaHaTiu (azacura acocnanrad. I[ly
cab6abmm 6u3z Tomonummusnan CaO-P,0s5-N,Os-H,O cucreMacMHUHT 3pyBUaHIIUK
auarpaMMacuHM rpaduk ycyiaaa ypranum opkanun Mapkasuih  Kusuikym
dbochoputnapuunr dochoput yHH Ba YaHTIIM (GPAKIUSICUHU HUTPAT KUCIOTA
OwlaH mnapuajam KapaéHUHUHT Ha3zapud Taxawid — yrkasungu. Hurtpar
KUCIIOTAaHUHT TYypJu MebEpiapu Ba KOHLEHTpalusulapua KATTUK Ba CYIOK
dazasiapHuHr  TapkuOnapu  aHUKIAaHAM. Taxiaun  HaTWKamapu - TaxkpuoOa
MabIyMOTJIAPU aCOCHIA TaCIUKIIAH N,

KeliHru TagkuKOT HILJIApH amaijard HUTpoKalbliMiidochaT YFUTHHU
OJIMII TEXHOJOTUACHUHM TaKOMMWJUIAIITUPUIITA KapaTwiran. TaakuKOT Makcaiau
KarTuk (ochopmu yrut tapkubuna P,Os MUKIOpUHU OLIMPHIL, KATTUK YFUTHU
KAl HUTpPATIAAH aXpaTHII Ba KaJbLIMK HUTPAT 3pPUTMACH aCOCHUIA Xap XWJI
HABJU CYIOK a30TKaJbLUUWIN VFUTIAp WMNLIA0 YMKApUIIHU Wynra kyiuml. byHuHr
yuyH ¢ochopur yHura xom amé Tapkuoumaru CaO HM nNapyalallHUHT
cTexuoMeTpuk Mebépura Hucoaran 40 gan 75% raua 59% nu HUTpAT KHUCIOTa
ownan 40-45°C na 30 makuka maBomuaa unuioB oepunau. CYHr cyBaa spyBYaH
makigara P,Os vy kattuk (azara YTrasuin Makcaauaa ouHrad oyrtkainap pHu 3,0
rada KyMujaru peakius oyinya aMMOHUMIAIITUPUIIIN

Ca(H2P04)2 + Ca(NO3)2 + 2NH3 = 2C3HPO4 + 2NH4NO3

bynnan cyur onuHran OyTKa 1eHTpudyra Epaamunga  KaTTHK
azorochopkanpiuiinu  (NPCa) Vyrutra Ba KalblMil HHUTpAT »>pUTMacuUra
axpatwiaud. Kattuk gaza KypuTHiIn Ba TaXJ U KWTHH/IH.
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Taxxpuba Hatwxkanapu wmyHu kypcatauku, HNO; wunr 40-75% nu
MebEpIIapuaa OJMHIaH aMMOHUNIAIITUPUITaH HUTpoKanbuuidocharnu OYyTKaHu
axpatuiiaa hochop nespiu cyrwk dazara yTManay, HUITPAT KUCIOTAHUHT MEBEPHU
OpTHUIIM OUJIaH a30T Ba KaJbLUMUHUHT CYIOK (pazara YTHII Japakacu KaM MUKJI0p/ia
opraau. HNO; HuHr mebépura OOFJIMK XO0J/a OJUHTaH YFUTIap TapKUOUIaru
Nymyms P20s yuym, CaOyyyy. MEKIOpH MOC paBumpa 4,52-10,39; 18,70-22,85 Ba
31,15-41,94% opanuxna y3rapaau (3-xaasan). bynna 2% v TUMOH KHCIIOTa Ba
0,2 M tpunon b spurmanapu 6yiinua y3namtupunaguran P,Os HUHT HucOuUM
MuKIopu Moc paBuiiaa 51,07-79,04% Ba 34,35-67,70% napHu TalIKWI 3TalH.
bynpaii kanbluii HUTpaTHaH XoJloc OYnaran VFutTinap TapkuOuW Ba Xoccacu
«Camapkangkumé» AXK na unuad yukapuna€Tran YFuTra COJUIITHPHITAHZAA
Ce3UJIapiiv Japakaia sXIIHIaH/u.

3-:kaaBaJ
KypuTwiran yruTJlapHuHI KUMEBHI TapKUOH

HNO, Maxcy- Kyputunran yrutnapHuHr KUMEBUM TapKuOu, orup.%o

MEb- Hl((’)T;H;IF P20sywym. [P205y3nam. P2O0sgmam

épn, prTacH o] Tp. B [P20seynopys| CaOymyn. | CaOyumau | CaOkympys. Ny,
% | pHu Gyiinaa | OV

40 5,05 | 22,85 | 11,67 | 7,85 0,78 41,94 | 21,98 5,61 4,52
45 4,84 | 22,63 | 11,94 | 8,38 1,67 39,89 | 22,17 5,96 |5,30
50 | 4,72 | 22,46 | 12,39 | 9,30 1,92 38,58 | 22,54 6,02 |6,03
55 4,34 | 21,81 | 12,73 | 10,53 2,25 36,82 | 22,87 6,17 |6,89
60 | 436 | 20,58 | 13,22 | 11,10 2,83 35,19 | 23,41 7,76 | 7,72
65 4,40 | 20,21 | 13,93 | 11,51 3,21 33,93 | 23,74 9,48 |8,02
70 | 4,23 | 19,40 | 14,25 | 11,94 3,63 32,63 | 24,09 | 10,04 |9,12
75 4,22 | 18,70 | 14,78 | 12,66 3,91 31,15 | 24,75 | 10,31 (10,39

Azordochopranbuiiin  YFUTIAPHUHT  PEHTIeHOrpaduK  TaAKUKOTIApH

HOPJIOH Ba aMMOHUIIAIITUPWITaH HUTpoOKadblUipochaT OYTKACUHU a)XpaTHIL
acocusa onuHran NPCa YFUTHHUHT TapKMOM acocaH MOHO- Ba JUKalblMipochar,
KaJIbLMA HUTpAT Xamja ¢aoimamTupuwirad GropkapOoHaTanaTUTIapAaH TaITKHUI
tonrannuruiu  kypcarnu. NPCa yrutnapHuHr Qu3uMk-kuMEBUM Ba  TOBap
XOccaJlapy: TUTPOCKOIUK HYKTACH, EMUIIKOKIUTH Xama JoHanap MyCTaXKaMJIUTH
AHUKJIAHIN.

Hutparammonuiikaneiuiinn sputmagad (HAKD) rtamkun Tomran cyrok
dazaHn aMMOHMIMNAIITUPUII, €KW yYHTa aMMOHUN HUTpaT €Ku KapOaMug, EXyn
KAC (xapObamuanm aMMOHUM CEeNIUTpPacu) 3pUTMACUHU KYLIUII WYIu OuiaH Xap
XIJI HABIN CYIOK a3oTkanblmiinm yrutnap (CAKY) onusan.

bupunun ycynna HAKD Oyrnatunau Ba 40-45°C na pHu 5, 6 Ba 7 raua
amvonuitnamrupunan. CAKY  HaMyHamapumard 03yka KOMIIOHEHTIAPHHHT
muruaaucun pH Ba HNO; menépura Oornmuk xonnma 26,36 — 30,05% opanukaa
y3rapajiu.
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WNkxnnun Bapuantna HAKD namynanapura HAKD : NH4sNO; = 100 : 30 Ba
100 : 50 wnucbatmapuga «Makcam-Yupunk» AX na wunuiad uyMkKapuirax
nonagopianrad AC vu (34,6% N) kymauk. HNO; mesépu Ba HAKD : NH4NO;
nucGatura Gormuk xonma CAKY rtapkubu kyitmmaru (orup. %): yMyMHil a30T
13,63 nman 20,46 raua; ammuakiu - 4,68 man 10,35 raua; wutparnu - 8,90 nan
10,12 raya; CaO HuHr ymymui kuiimata - 11,18 man 7,38 raua; y3nmanryBuan
waknu -11,15 man 7,35 rava; cyBaa spyBuad makiu - 11,13 man 7,31 raua, o3yka
xoMroHeHTIapu WAFUHAACH (Nyyyy + CaOyyyy) - 24,81 nan 27,84% ravya 6ynran
opanukiapaa y3rapaau. Kucnora mebépu 75% Ba HAKD : NH4NO;=100 : 30 Ba
100 : 50 HucOarnapga yMymMui a3oT Ba O3yKa KOMIOHEHTJIApU WUFUHIUCUHUHT
MaKcHMaJl MUKIopura sra 6yiran CAKY HaMyHanapy onuHIu.

Yuyunun Bapuantaa «Makcam-Uupuuk» AXK na wummad YuKapuiraH
kapOamua (46,2% N) umrupoxuga CAKY onum MYMKHHIIUTA TaJKUK KUJIUHIU.
Taxyun Hatwxkanapu HAKD ra kymunaguran kap6amuj, MUKIOPUHHHT OILIWIIN
6wian omuuran CAKY mamynanapuga CaO, a30THHHT aMMHAKIH Ba HUTPATIH
MaKJJIapd MUKIOPUHUHT KaMaWWIIMHU, aMUJJIM Ba YMYMHH a30T, IIYHUHTEK,
03yKa KOMIOHEHTJIAPUHUHT HUFUHIUCH OPTHO OOPUIITMHU KYpPCaTIH.

Mynpait kw6, HNO; wuar 40% nu Mebépunma kapdbamuj MUKIOPU
opruiu 6wiad, sbHn HAKD : CO(NH;), auc6atnapuauar 100 : 30 gan 100 : 80
raya macavumu Ounan CaO wmuknopununr 11,23 pan 7,95% raua, ammuakiu
azotHuHr — 0,71 gan 0,50% rava, HutpaT™iu azoTHuUHr — 5,12 man 3,89% raua
KaMalWId Ba O3yKa KOMIIOHEHTIApu HuruHAucMHUHT 27,64 nan 32,75% raua
oprumn Ky3arwigu. HNO; HuHT Oolka MebEpiapuja XaM Ym0y KOHYHHST
Ky3aTUJIaau.

CAKY omummmer Gomka BapumanTHaa kymmmua cudatmma KAC
sputmacuaan Qoiinananmwiau. KAC — 6y Tapkubuna 32% rava a3or TyTraH Ba
KHIIJIOK XY KaJuTuaa KeHI KYJUITaHWIaIUTaH KOHIIGHTPJIAaHTaH a30Tiu Yrutaup. by
nasnary CAKY mu omum yuys HAKD muar pHu 6 raya aMMOHHMIIAIITHPHITAH
sput™macu Ba 30,58% a3zor tyrran KAC kymnanwiau. HNO; vunar 40 Ba 65% nu
menéprapuaa HAKD : KAC orupnuk nucOatununr 100 : 30 gan 100 : 100 raua
Y3rapTUPWINIIK YMYMUM, aMMHUAKIW, HUTPATJIM, aMUIJIA a30THUHT XaMJa O3yKa
KOMIIOHEHTJIApW WUFUHIMCUHHUHT MOC paBuiiaa 12,65 nan 18,92 raua; 16,49 nan
21,60 raua; 2,84 nan 5,39 rauga; 6,53 ngan 8,49 raua; 7,29 nan 8,03 rauga; 8,75 gan
8,98 raua; 2,68 maun 5,87 rauya; 2,67 nan 5,85 raua; 23,85 man 26,23 raua Ba 25,39
naH 27,38% raua oprummra umMkoH Oepamu. HNO; HuHr Oomka mebéprapuia
XYW ITyHAaH KOHYHUST Ky3aTUJIa Iu.

Cunres kumuarad CAKY HuHT u3MK-KMMEBMI Xoccanapy (3UUINTH,
KOBYIIKOKJIUTH, TYWHMHTaH OyF 00OCMMHU Ba KPHCTAJUIAHMII XApOPaTH) aHUKJIAH]IH.
Nmnatuirad a3oTiau KOMIOHEHTJIAPHUHT Typura Ba MUKJAOpPUTa, UIYHUHTJICK,
xapoparra Gormmk xomga CAKY HuHT 3uwiurn Ba KoBymkokauru 1,2889-
1,5347 r/em® Ba 1,65-22,44 cII3 opamuknapupa OYamb, yIapHH Hacociap
épmamuga Oup oKoipaH OOIIKa >KOWra y3aTHWIN, TalllWII, XaMJla CcakJall
IIAPOUTIAPUHE AHUKIAI y4yH TYmuK spoxmmup. CAKY Humr tyiiunran Gyr
o6ocumu 20-40°C opanukaa XapopaT KYTapuIWIIM Ba O3yKa KOMIIOHEHTIIapu
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KOHIICHTPAIUSICUHUHT Kamaiumu Owiad optud Oopamu, NH4NO;, CO(NH,),
xamaa KAC sputmacu kymwmiarasga moc pasumiga 0,73-5,96; 1,27-6,38 Ba 0,36-
5,19 klla opanuknapaa y3rapagu. OnuHraH MabIyMOTJIap acocuaa Xap Xuil
naBnary CAKY yuyH caknmam rmapontnapu anmiiasan. HAKP : (NH4NOs,
CO(NH,),, KAC) nuar makOyn HucOatiapuia OJIUHTaH CAKY uu ¥Y36ekucron
Pecnybiivkacu MKIUM IIapOMTHIA CakKJall Ba TYNPOKKA COJMUIIAA Y3UHUHT Kam
YUyBUYAHJIMTY OWJIaH TaBCU(IIaHAIH.

Mak6yn mapoutiapga (HNO; wenépu 40-65%) omuuran CAKY
HaMyHaJJApUHUHT KpUCTaJIaHuIl xapopatu 6 — (— 23,5)°C opanukiapuaa 6yauo,
Ky3-€3 MaBCyMuJa yJapHU Xe4 KaHJal KUUMHYMIMKCH3 Cakjiall Ba KYyJulall
MMKOHHUHU Oepaiu.

Mynnait kuaud, YTKa3Wirad TaAKMKOT HATHKAIApy CUHTE3 KWIMHIaH Oapua
typnarn CAKY JapHMHT Y30K MYAIATIM Cakiall [IAPOMTHIA TYPFYHIHTHHH
TabMHUHJIAMIUTAH SIXIIHA PU3NK-KUMEBUM XOccaapra rajlurujan aaaojiat oepaiu.

HNonanopnanran NPCa Ba CyloK a30TKaJbLMIUIM  VFUTIAp  MILUIA0
YUKAPUITHUHT MOJIUN OajdaHCH TYy3WIAU Ba TEXHOJIOTUK THU3UMU TaBCHUs
ATUIIIN.

Typrunuun 6006maa Kusunkym dochoputiapy Ba aMMOHHI CeIUTpacH
CylOKJIaHMacu €KM 3puTMacHu acocuaa azordochopiu YFUTIap TEXHOJOTUSACHUHU
UIUIa0 YMKUII Ba YHU CAHOATIa KOPUM KWJIHII HaTHXKaTapy KeJITUPHUIITaH.

Tapkubu 1-xkagBanma kentupwirad 6em xui typaarua Mapkasuit Kuzninkym
dbochar xom amécunan P,Os xucobuma 1 nan 5% P,0Os raua AC cyrokjianmacura
kymuno, 180°C ga 30 nakuka naBoMuia ¥3apo TabCUPJIALIUII Kapa€HU YpraHwiIu
(4-xanBan). ynunrpek, Mapkasuit Kuszunkym dochoputuHuHr  onauid
dbochoput yuu, yanriau dppakiuscu Ba MUHepasiamrad Mmaccaiapunuar 70, 80 Ba
90% mu AC ospurmamapu Ouwman 110°C ga 30 nmakuka paBomMuaa ¥y3apo
TabCUPJAIIMII Kapa€HU XaMm TaIKUK OSTWiIAd. byHIau y3apo TabCHUpIIallyB
xapa€Huna gpocdaTt XoM alECUHUHT KapOOHATCU3IAHUIIN Ba (HaoJUIAlIUIIN, SHHU
y3nammMaiaurad P,Os IakIMHUHT YCUMIIMK Y3JIallTHPa OJIaINTaH AaKJINIa YTULLN
kypcatunau. Cenurpa CyrOKJIaHMacu OwilaH onauid  pochoput yHUHUHT
KapOOHATCHU3JIAHMII Ba (paosutalul sxkapaéHiaapy KHHETUKACH YPraHuian.

Cenurpara 3,0; 4,1 Ba 5,04% P,Os muknopuna docoput yHu KymuaraHuaa
nacTinabkd y4 JaKuKa JTaBOMHUAArW TabCUpallyB skapaé¢Huga yznamryByaH P,Os
MIAKJIMHUHT JIMIMOH KHCJIOTacu Oyiinda HUCOUN MuKIopu gactiadku 18,49% nan
68,8; 65,59 Ba 62,65% raua omanu Ba yTa x)agan (paoymanmiuil xapa€Hu COaUp
oynanu. lllynnan keliuH Qaosmamuin »apaéHu ceKuHiamaau Ba 20 gakuKamu
y3apo TabcHUpJallyBAaH CYHT y3namyBuyadH P,Os MAKIMHUHT JIMMOH KHUCJIOTacu
Oyiinya HucOuit muknopu 94,66; 92,19 Ba 87,10% xuiiMatnapuraya KyTapuiaiu,
xKapa€H ca CeKUHIIAIaIN.

Kap6onarcuznanui KMHETUKACH XaM IIYHJal XyCycUsaTra 3ra — JacTia0Ku
10 nakuka gaBoMHUAa MaKCUMall TE€3JIMKKa 3puIIaau Ba Aespiu 20 g1aKkukaaan cyHT
Tyraiiau (2-pacm). by kapOoHaTCU3NaHUITHUHT XaM (paoJuTalluil skapaéHura acoc
DKAHJUTHHM TacAukiaiau. byHra ca6a® myku, Mapkasuiit Kusuikym
dhochoputnapuna ¢pochar MUHEPATMHUHT KaJIbIIMid KapOoHaT OuilaH Oup-oupura
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4-:xaaBaJ
AC cywoknanmacura Mapkasuii Kuzuinkym ¢gocpar xom aliécuHu Ky I LI
OPKAJIM OJIMHTaH YFUTJIAPHUHI KUMEBUI TAPKUON

- | g = o | &= S > 2 §

S 1885 s |EoFEls |EEs == | E2
S |5 |ES| . |y |2 EE| |EE| i |e | £F |QES
S |2 SE|S | |SE =T f =8 L |RF |2z¢d
o |2 | 28|72 | & | |8 |8l 5|8 |f® | §23
32 |2 | == S | &5 e8| ° cE | QE

5| = YRR 5 2 = |73

dochoput yHunan doiganaHuiIrasia
7,0 {100 | 6,89 32,25/ 1,0510,92 | 1,03 | 2,70 |2,44 10,94 |0,53 | 87,61 | 98,09
13,0 | 100 | 6,98 (30,75 2,01 | 1,69 | 1,95 | 5,69 4,79 (1,45 (0,97 | 84,07 | 97,01
20,0 | 100 | 7,01 (29,15| 3,00 | 2,42 | 2,87 | 8,35 [ 6,60 1,52 1,45 | 80,66 | 95,66
30,0 | 100 | 7,09 |27,10| 4,10 | 3,10 | 3,83 |11,01|8,05 (1,57 (2,10 | 75,60 | 93,41
40,0 | 100 | 7,14 (25,24| 5,04 | 3,71 | 4,45 |13,12/9,02 (1,61 |2,85| 73,61 | 88,29
Yanrmu Gpakuusiaan dhorgasaHuiarasia
5,0 | 100 | 6,85(32,81{0,90|0,79 | 0,88 | 2,18 | 1,96 (0,78 |0,37 | 87,77 | 97,78
12,0 | 100 | 6,94 |30,70| 2,01 | 1,70 | 1,95 | 4,84 14,08 (1,21 |0,86 | 84,57 | 97,01
20,0 | 100 | 6,96 [29,24| 3,15 | 2,56 | 3,03 | 7,60 | 6,18 (1,31 1,39 | 81,27 | 96,19
27,01 100 | 6,99 (27,41|4,10 | 3,17 | 3,83 | 9,67 | 7,06 [1,36 |1,86| 77,31 | 93,41
37,0100 | 7,00 26,01| 5,17 | 3,80 | 4,56 [12,51|8,63 (1,40 (2,63 | 73,50 | 88,20
MuHepasiamrad maccajas (oiiananuirasia
8,0 | 100 6,75 31,71/ 1,02 | 0,65 | 0,79 | 3,23 | 2,53 (1,07 |0,75 | 63,72 | 77,45
16,0 | 100 | 6,83 |29,49| 2,01 | 1,24 | 1,43 | 5,86 14,08 (1,41 1,53 | 61,69 | 71,14
26,0 | 100 | 6,86 (27,831 2,96 | 1,68 | 1,96 | 8,17 | 5,42 1,47 12,47 | 56,75 | 66,21
36,0 | 100 | 6,88 (25,58| 4,14 | 2,13 | 2,48 [10,86| 6,88 (1,61 (3,36 | 51,45 | 59,30
48,0 | 100 | 6,90 (23,94 4,95 | 2,24 | 2,76 |13,47|8,24 |1,71 |4,28 | 45,25 | 55,75
HOBKO KypuTHUiaTaH KOHIIEHTpATAaH (GoiigaaHmIrania
6,0 [ 100 | 6,40 32,56| 1,02 0,79 | 0,96 | 2,71 |2,44 1,16 (0,45 | 77,45 | 94,11
12,0 | 100 | 6,58 130,74 1,97 | 1,42 | 1,78 | 5,15 /4,31 [1,82 (0,96 | 72,08 | 90,35
19,0 | 100 | 6,72 |28,97|2,94 | 1,94 | 2,52 | 7,65 5,99 (1,99 1,57 | 65,98 | 85,71
27,5100 | 6,78 27,15/ 3,98 | 2,36 | 3,18 |10,36| 7,67 2,14 |2,31 | 59,29 | 79,89
37,0100 | 6,82 125,32|5,04 | 2,65 | 3,62 |13,02|8,88 (2,42 (3,07 | 52,57 | 71,82
HOBUO kylinupunran KOHIEHTpATAaH GoiifaiaHmIrania

3,8 1100 5,95 (33,120,977 10,21 | 0,69 | 1,92 |1,67 [0,93 | -- | 21,64 | 71,13
8,2 | 100 | 6,10 |32,09/ 1,96 | 0,39 | 1,35 | 4,08 | 3,29 (1,58 | -- 19,89 | 68,87
12,4 1100 | 6,24 |30,50( 2,98 | 0,50 | 1,96 | 5,94 (14,40 (2,05 | -- 16,77 | 65,77
17,4 1100 | 6,40 |29,74| 4,02 | 0,56 | 2,44 | 8,04 | 5,45 2,51 | -- 13,93 | 60,69
22,2 1100 | 6,57 (28,47 5,06 | 0,62 | 2,91 |10,67|6,30 3,08 | -- 12,25 | 57,51
38 | 100 6,73 25,20 7,60 | 0,64 | 3,15 |14,86|6,75 |3,16 | -- 8,42 41,44
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3U4 KOWNIamyBu Ky3atwiraH. CenuTpaHMHI KalbliMid KapOoHaT OwWiaH ¥3apo
tabcupiamyBu xkapaéuuna rasznap (NHi;, CO,, H,O) axpanu® yukumu Ouiian
Ooupra Qocdar MHUHEpATUHUHT TY3WIMIIM Oy3winO, yHUHTr TapkuOumaru P,Os
YCUMJIMK Y3JIAIITUPA OJIAJUTaH MIAKJIra YTaJu.

Mapxkasuit Kusuinkym dochoputnapu kymmiaran AC cyloKJIaHMacH Ba
SPUTMAJIAPUHUHT PEOJIOTUK Xoccanapu ypranwiaud. Hutpodocdar cyroknanmacu
Ba OYTKaJapMHUHI 3UYIMK Ba KOBYIIKOKJIMKIApU KUMMaTiapura kypa, Oyiinua
ylapHu Hacoc €paamuia Oup KypuimaaaH OolnKacura y3aTHII Ba amaljaru
unuiad TypraH JOHaAOpiall MHUHOpacuaa €ku OapabaHiu JAOHAIOpiaruy-
KypUTTHYa JOHAJopiall MyMKHH JIeTaH Xyjocara Kejacak 0ynaau.

AMMOHMI CENUTpacu CYIOKJIAaHMacH €KUM KOHIIEHTPJIAaHTaH »PUTMAacHra
dochar xoM amécHHM KYIIUII OJUHAAUTaH a3zoT@ocopiu YFUTIAp JAOHAJIApH
MYCTaXKaMJIMTUHUHT CE3WJIapiu Japaxanaa omumura onud kenaau. Macanan, AC
noHanmapu wmycraxkamiura 1,6 MIla HM Tamkwmn 3Tca, y XO0JJa YHHHT
cytokiianmacura 1% P,0Os muxmgopuna dochoput yHuAaH Kymuiara€ga Oy
kypcatkuu 4,26 Mlla, 2% P,0s - 5,95 Mlla, 3% P,Os - 7,11 Mlla, 4,1% P,0s -
7,51 MIla Ba 5% P,Os - 7,8 MIla raua omanu. Illynra yxmam xosat Ooika
Typaaru ¢pocdat xoMm aménapuaa XaM Ky3aTHiiaau.
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"Kapaén xapoparn: 1- 170°C; 2 - 180°C.

2-pacm. ®ocdaTt XoM AECHHUHT KAPOOHATCHU3JIAHMII JAPAKACMHUHT
AC: DY HucOaTu Ba :xkapaéH JaBOMUIUTUTA OOFITMKJIUTH
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Cemutpa cyrwokiganmacura 1,05-5,04% P,Os muknopuna dochoput yHU
KYIIWIirauyuaa 2-3 MM yadamjard JOHJIApHUHT FoBakimiurd 9,15 nan 7,08% raua
KaMasiiy, OJIUHTaH Y¥uT AoHanapu 3uuiaurd 0,925 nan 1,033 r/cM’ Taua opTajau.
Tosza AC HuHT énHIKOKIHTH 4,67 Kr/cm® Gyica, yHHHT TapkuGura docdopurt
yaugad 5,04% P,0s xkymunranuaa JOHAJAPHUHT €NUIIKOKIUTHA 1,7 Kr/cM’ Taua
KaMmasiau.

Tepmuk TankukoT ycymiapu épaamuna AC HUHT nonuMopd y3rapuiiapura
docdar KymuMyanapuHUHT TabCUpH XaM Ypranwiau. Onunrad Hatwxanap P,Os
KymMuacu MUKAopuHuHr 1 man 5% rada oprumu IV — III moauduxanmon
y3rapuruiap xapopatuHusr 53,7 naH 56,6°C rada KYTapHIMIINTra ONUG KeIHIIHHI
kypcatau. Cywokinaama — I[; I — II; [I— IV y3rapummapura oug coBuul 3rpu
yu3ukiaapuaa yura repmodpoext kaa kwmaaud. [ — 11 Ba [I— 1V y3rapunuiap
xapopatd xam Moc pasumrza 128,2 mam 132°C raua Ba 50,1 mam 53°C raua
kyrapwiaau. AC cywkinaamacu kuzaupuwiaranga IV—IID y3rapum xapopatu
44,8°C uu Tamkmi stamm, dbochar xoM amécu KymmmMyacu 3ca ymoy y3rapuii
XapOpaTUHUHT KyTapuwiuimura oiubd kenaau Ba gocdar xom amécungan 5% P,0s
KYIIMIraHga YHEHT xapopatd 56,6°C Hu Tamkmi 5tad.  Asordocdopiu
yrutnapaaru II—II, [I—I Ba [— cyrwokimanmanap y3rapunuiapy xapopatd Xam
y3rapaau Ba Moc paBuiiga 90-90,5; 130,2-132,4; 168,5-166,3OC HH TaIIKUJI 3Taau,
nactnabkn AC yayH ymb6y y3rapumuiap xapopatiapu 89,2; 129.9 sa 170,3°C.

Mynmait  kunub, Qocpar xom amécu  kymnrasga AC 1V
MOAU(PUKALMUSICUHUHT ~ OapKapopiuru coaup Oynaagm Ba IMIYHUHT  y4YyH
docdaTnamTHpIIral aMMOHMIT CETUTPACHHN cakiamaa xapopartau +54°C raua
y3rapuiuja yHUHT KpUCTajlapuja MOAU(UKAIMOH Y3rapunuiap OuiaH OOFIHMK
OYNraH KeCKUH XaXMHH y3rapuuuiap conup 6yamanau.

NETSCH STA 409 PC/PG yckyHacuaa aHMKJIAHTaH HaMyHaJIapHUHT
MOAU(PUKALMOH Y3rapuIUIAPUHUHT UCCUKIUK 3(d@eKxTinapu KuilMaTH aacTtiabKu
AC uccuknuk 3ddexriaapura HucOaTaH ce3WIApiIM Japaxaaa mnact OVIMIIWHU
kypcarau. KelnMHuanuk ynap KaMpoK HMCCUKIMK 3¢ deKTH y3rapuluiapu OujiaH
conup O0ynaau Ba Kymumyaiap MOAU(PHUKALMOH Y3rapuillJIapHU CEKUHIIAIITUPAIN
Xam1a MOJU(UKAIIMOH YTUII HyKTallapuaa skapaéH oXxupurada 6opManu.

MabiiyMKH, aMMOHMHA CETUTPACUHUHI IOKOPU KHUCIOTAJIWINTH YHUHT
nopriammra onu®  kemaau. IlyHuHr y4yH cenuTpa  CyrOKJIaHMacu
kucnotanuiaurura Gocharnu KymuiIMaHuHT OypepiuKk TabCUPU YpPraHWIIu.
Cemutpa cyroxmanmacu 180°C nga 120 gakuka aaBoMuja yuuwiad Typuirasjia
yHuHT pH kniimaTtu 6,13 nan 3,76 raya kamasau. by aMMOHMI HUTPATHUHT HUTPAT
KHCJIOTa Ba aMMHUAKKa KMCMaH MapyalaHHIlId XUcoOUra Kydcu3 HOpJIOH KUCIOTalu
MYXUTHUHT XOCWJI OVIMINMHU aHriataau. Ymoy mapout P,0s 5% muxmgopna
oynran ¢ochoput KymuMuacu HIITHPOKUAa oiud Oopwiranaa pH kuitmatu 7,15
naH 6,89 rada nmacasiiu, SbHU HOPJOH KUCIOTAIM MYXUT XOCHII OYIMalu, YyHKU
CyIOKJIaHMaJZia Xocuil Oynran HUTpaT kucioTa ¢ocdar xoMm amécu OuiaH Te3na
HEUTpaJUIaHAIH.

TepMorpaBUMeTpUK TaxXJWid AaMMOHHMM  CEIMTPACUHUHT  MapyalaHMII
xapaéuu 210°C npa OoummanumuHu, yHUHr P,Os 1-5% nu muxgopaa Oynrax
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dochopUT yHH KYIIMIraH CyHOKIaHMAcH acocuaaru azoTdochopian YFUTIapHUHT
(A®VY) napuanamuum sca 240-250°C na GONUIAHMINIMHM KypcaTau. Bymna
docharnamTupwiran aMMOHMH ~ CelUTpacd  HaMyHajapuJiard  TepPMHUK
napyaJaHUITHUHT (PAOJUTAIIKII SHEPTUSCH CE3UIIApIIA OPTA/IH.
DONEKTPOH-MHUKPOCKOIIMK  TaXJWi  HAaTWKaJIapu IIYHH  KYpCaTIHKH,
dbochopuT KYMMUMYACHHUHT ¥Y3W KpPUCTAUIAHUII Mapka3u cudartujga aMMOHHIM
HUTpAT KPUCTAJJIAPUHUHT YIIYaMUHU KaMaWTUpaay, YHIaru FOBaKJIapHH Ba

docdat xom aiiecu

Abcopbiusira
D \
9
L
2 12
Cyrokiianma Owmbopra
11
g /7 X
I~ 2 o e
10 Ol

w 1 T
XaBo

1 - AC cywkiaanmacu 0akm, 2 - Hacoc, 3 — 00CHMM XOCWJI KWIYBYH Oak, 4-

dpochar xom amécm yuyH OyHKep, 5 — TakcumJarud, 6 — MKKHM BaJIH

apajamTuprudy, 7 — QUIBTP-rOMOreHU3aTop, 8 - HoHAJamITHPIU4, 9 -

aoHagopaam MuHopacu, 10- konBeiiep, 11 - KailHOK KaTiamin ADYHH
COBUTHII YCKYHacH, 12 — 3JjieBarop.

3-pacm. A3ordochopiin YFUT OJIMITHUHT TEXHOJOTHK TU3UMH
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Maijga EpUKIapHU TYIAUPUO, JOHAJAPHUHI HYKCOHCU3 ¥YTa TaKOMUJUIALITaH
F03aCH Ba MUKW TY3WINIIWHYU XOCUJ KHJIAJIH.

Pentrendazanmu Taxjawin HaTWwkalapu OJIMHTaH aszotdocdopiu Yrutiap
aMMOHUMI HUTpaT, daoamTupwirad ¢propkapOOHATAIATUT, KAJBIUT Ba O3rHHA
MUKJIOPJary KajablUi HUTpaTAaH UO0paT SKaHJIUTUHU KYpCaTIu.

Sparunran ADY Hu HiIa6 YMKAPHIIIA AMMOHMIAIIA BA HUTPATIIH a30THHHT
nykonumuHu anukiam makcaauna «Hasounazor» AXK Hunr Ne3 nexupaa taxpuba-
CaHOAaT CUHOBJIAPU YTKA3WJIJIH. A®V Hunr | TOHHACHHH HILIA6 yukapumaa: NH;
kypunumua - 0,52 xr/t, NHsNO; kypunuiga sca- 0,41 xr/T, 15HU apagaliTUPULT
xamaa ADY uu JoHazopianm 0OCKUYMIAa YMYMHUM a30THUHT WYKOTUIUIIA MYMKUH
oynran kuitmaraa 0,572 Kr/T HUA TalTKWI ST]IH.

Jlabopatopust Taxkpubanapu HaTmkanapu acocuaa AC CylOKJIaHMacH Ba
KOHIIEHTpJIaHTaH sputMmacura Mapkasuit Kuzmikym gocdat xom amécuau KyIuin
acocusa azordochopnu Yrut unuiad YUKApUITHUHT TEXHOJIOTHK TU3UMH SIPATUIAN
(3-pacm). Nmna® uukapuiHUHT MOJINN OaJlaHCH TY3UIIIH.

Nmna6 unkmiran ADY Texnomoruscura «Azotdochopnau yruTinap omaumn
yeymm» NeIAP 04527 pakamun Y3P mareHTd onuHmH. Yimby TEXHOIOTHS
«HaBomnazor» AX pa xopuil kuinuaau. 2009 imngaH TO XO3UpPrM BakIraya
kuiiMati 165 Mipa. cym Gynran 300 MuHr ToHHazaH opTHK A®Y nmnad
YUKapWIAU. YOy XaKMIard YFUTHUHT OUp KUCMU XOPUKIa SKCIOPT KUITUHIM.

XYJI0CA

Huccepranusana Mapkazuii Kusunkym docdoputiapuau KOMILIEKC KaiTa
UIUIall acocujia SHru Typnaaru oupiamuu (ocdopiau, azordocdopin Ba CyrK
A30TKAIBIUNIN YFUTIAP OJUIITHUHT PECYPCTEIKAMKOP TEXHOJIOTHUSCHUHU HIILIA0
YUKUITHU TabMUHJIAHAWIaH, Ha3apuil Ba aMajiuil TaJKUKOTJIApPHHM >KamiiaraH
MUHEpal VFUTIAp KUMECH Ba KUMEBHUH TEXHOJIOTHSICH COXACHIArm HHUXOSATIA
noy3ap6 OYiaraH WIMUN-TEXHUKABUN Macayiajlapy €UujraH.

HucepTanusa uWImuHA OaXapuilila acoCUW WIMHI Ba aMaJlMii HaTWKalap
Kyhuaaruiaap XucoOaaHaIu:

1. Ca0O-P,05-SO;3-H,O Ba  CaO-P,05-N,05-H,O  cucremanapunu
rpadoaHaAIUTUK TaxJ I yCylIuaa Yypranum opkaau Mapkasuit Kuzuinkym
dbochoputnapuau dochopKUCIOTATU-TUIICTH OYTKAa Ba KaM MebEpJard HUTpaT
KHCJIOTacH OWIaH ¥y3apo TabCUPJANITUPHUIN >Kapa€HJIapu Ha3apui acoClaH[Iu.
Onuuran  sHTM  wiMuid  Mabaymoriaap Kusuinkym docdoputnapunu  Kaiita
unuianga OupinamMund Ba a30TdocopKaIbIUiaN YFUTIAp OJHIN >KapaéHiapu
[IAPOUTIIAPUHHU acocallira Ba OJIMHAAH aHUKJIAIITra XaM/1a MakoyJsl TapKuOJapHu
TONUIITAa UMKOH Oepaju.

2. Xap xwn typaaru Mapkasuii Kusmikym ¢ochopuTiapuHUHT HOBUO
KyWIUpUITaH KOHIICHTpaTUHU cyhbdar kuciorana napuyanad onunran OKI'b
owian ®KIb : ®Y = 100 : (25-70) macca HucOGaTu opajukKiIapuia Y3apo
TabcUpiamum  ckapaéHu  ypranwinud. Kapaéupa — KaTHamaauradH — Oapua
peareHTJIapHUHT MYMKHH Kajgap OVyiaran HucOatiapy Ba KOHIEHTpalUsIapu
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aHuKiIanau. Makcuman muknopaaru P,Os Ba CaO HUHr y3namryBuaH Ba CyBIa
SpyBYaH MIAKJIAPUHM TYTraH OupiamMud VFUT OJUII MYMKUH OYnaran makOyl
Hucoat OKI'b : @Y = 100 : (25-30) sxannuru kypcatuian. MaxcyJ0THUHT TOBap
XOCCaJapuHM sXIIWiIal yuyyH cylbdokanbiuiipocarinu O0yTtkara DDK wumnad
YUKAPUIIHUHT aO0COPOLIMOH 3pUTMAcCH — HOPAOH OKOBA CYBHMHHU KYIIMII TaBCHUS
ATUIA/IN.

3. Xap xuJl BapuaHTIapja aMMOHUWIAIITHPWITaH HUTpoOKaidbluidocdar
OYTKacuIaH KaJdblMi HUTpPATHU KHUCMaH axparud onuim iynu  Ouiad
asorpocdopranpumiing  Ba CAKYmap ONMIIHMHI  TaKOMHJLIALITHPHITaH
texHosiorusicu unuiad yukwinu. Taknud kwimmHaétran NPCa yrutmapaa P,Os
muknopu «Camapkangkumé» AXK na nma6 ankapunaérran HKOY (autpodoc) ra
Kaparanga 7-10% ra 1oKOpuIuru KypcaTuiau.

Hutpokaneuuiihochar 6¥Tkacumur cywk (azacu xucodsanran HAKD wu
xap xun Hajarn CAKY ra kaiita wumam Gyitmua TaakKuKOTIAp YTKA3HILIM.
HuTtpar kucnora mebépura 6ornuk xoinaa HAKD uu Oyrnatuim Ba ammuak OusiiaHn
HEWTpasuIall OpKajlIu Xap XWI TapKuoaaru CAKY nap onunau. HAKD ra ammonuit
Hutpatu, kapbamua Ba KAC spuTmacuHu Kymui Wynau OwiaH sca TapkuOuia
FOKOpY KOHIEHTPJIAHTaH a30T TyTraH Xap Xuil CAKY JIap OJIUHIU.

4. Xap xun typaaru Mapkasuii Kuzunkym ¢dochoputriapuan aMMOHUM
CeJIUTPacH CYIOKJIaHMacu €KUM KOHIIEHTpJaHTaH »JpuTMacu OwiaH  ¥3apo
TabCUPJIAIITHPHIN JkapaéHu acocuaa ADY onum MyMKHHIMTH TaaKUK KMJIAH]IH.
AC cyrokmanMacujga oaauid  GocopuT YHUHUHT KapOOHATCH3IAHUIN Ba
(daomnammi KUHETUKacu ypranwiau. bynaa AD®V naru docdar xoM amECUHUHT
IOKOpHY KapOoHaTCU3JIaHUII Ba (haosuialuil Aapakacu JacTiaOKu peareHTIapHUHT
y3apo TabcupnamyBuHUHT 20 nakukacugaH cyHr kysatwnaad. AC ra docdar
KYIIMMYaCUHU KUPUTWIHILH JOHAIAP MYyCTaXKaMJIMTUHU CE3WIAPIU, SbHU ypTaua
2,0-5,5 6apobap ommpuinu anukiaanau. AC cyrokinanmacura 5% P,Os xucoOunaru
dbochoputr yHUHHM KymuIl JgoHamap FoBakiauruHu 9,15 man  7,08% raua
KaMaiTUpUII MMKOHMHH Gepmu. Tapku6una 3,0-5,04% P,Os 6ynran ADY HuHT
énumkoxkauru 1,71-1,87 KT/CM® HU TAIIKAI AU, Oy To3a AC ENMUIIKOKIUTUIAH
2,5-2,7 mapoTtaba Kamaup.

5. ®ochar KymuMYaIapUHUHT aMMOHHUM CETUTPACUHUHT MOAH(PUKALNOH
y3rapunuiapura tTabcupu ypranwiau. AC vHunr I[V—III y3rapum xapoparu 44,8°C
HU Tamkwi 3tanu, 1,05-5,04% P,0s muknopaaru dochar xom amécuau AC ra
Kymranma, ymoy ysrapum xapopaTd 53,7 maH 56,6°C raua KyTapUIAIIH
aHukianau. bynma AC HUHr CyIOKJIaHWII Ba KPHUCTAJUIAHMILI Xapopatiapu
nacagau. [V—IIl y3rapumn xapopaTWHUHT OLIUIIN AD®Y uun UCCUK HKJIUM
HIapOUTIApUAa CakKJall Ba TAalIMIIJAa YHUHT JOHAJIAp ENUIIKOKIUTUHUHT
KaMaiuinra Ba MycTaXKaMJIMTUHUHT CaKJIaHuO Konuiura Epjam oepau.

A®Y HUHI MOIM(UKALMOH Y3rapUILIAPHMHUHT HCCHKINK >(hdeKTiapu
aHUKJIAHAW. YJIapHUHT KuiiMaTiapu pactiabku AC  y3rapuill  UCCUKJIUTUTA
Kaparanja Ce3WIapiu Japaxaja IMacT SKaHJIUTMHM Kypcatau. Jlemak, ynmap SHT
KaM HCCUKIMK dddextnapu Ounan cogup Oymaam Ba MOAMPUKALMOH
y3rapuiuiapra CEKMHJIATUPYBYM TabCUP KypcaTaad XaMJla y3rapuiuiapra yTHII
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HyKTajapuja jkapaéH oxupurada Oopmaiau, Oy 3ca JOHAJTAPHUHT OY3WIHII
JapakaCUHU MAaCAUTUPUINTa, YIAPHUHT TY3WIMIIMHHU JKUICIANIyBUra, alHUKCA,
IOKOPY MYCTaKKaMJIMKHU CakJia0 KOJMILITa UMKOH Oepaju.

6. AC Hu xku3aumpranaa Qocdar KYMIHMMYACUHUHT WXOOUNA Oydeprauk
Tabcupu Ba YHUHT pH KuiiMaTuHU OapKapopiallTUPUIIM KYpCaTHIIIN. ADY
TapkuOugaru amMMOHMM HUTpaTHUHT To3a AC Ta coaumTHprasia TEPMHUK
napyaJaHUIIMHUHT OOUUTaHFUY XapopaTd GocHOopUT KYIMMMUYACHHUHT MUKIOpUTa
oornuk paBuiga 29 man 39°C raua xyrapunaau. Tapkubuna 1 - 5% P,0Os rytran
A®Y napuanaHUIIMHUHT (AOJIIAHUII SHEPTHsICH 46,6-51,6 KKa/MONb OpaIMFHIA
y3rapaau, 0y To3a AC HUHr NapyajaHuIId (PaoJUIaHUII SHEPrusicura HucOaTaH
4,7-9,7 kxan/monp ra Kyn skaHiauruHu kypcarnud. by ¢ocdarmamtupunran AC
TEPMUK OapKapOPJIMTMHUHT CE3UIapJiv OIITaHIUTHIaH ajojaT oepaau.

Vrxasunran A®Y  oHaNapM  TY3WIMIIMHHHT  5IEKTPOH-MHUKPOCKOIHK
TaJKUKOTIapu QocdaTr KymIMMyYaJapUHUHT aMMOHUW HUTpAT KPHUCTAJUIAPUHHHT
yiyamiaapuHd KaMauTHUpuUIuHU Kypcatnu. DocopuT FoBakjJapHU Ba MHKPO
EpUKIapHU TYJIAMpPraH XoJjija YpHamaad, OyHaa ADY JOHAJIAPUHUHT yTa
TaKOMUJUTAILTAH 103aCH Ba MUKHU TY3WIMILIN XOCUIT OYIaau.

«HaBomnazor» A Ne3 mexupa yTkaswiran TaxpuOa-caHOaT CHHOBIAPU
acocuna sparmaran A®Y HE nMmna® YMKApWIIA AMMOHMIIM Ba HUTPATIH
A30THMHT HYKOTHIHIIN aHUKNaHan. ADY Hunr 1 TOHHACHHHM MILTA6 UMKAPHIIIA:
NH; xypunummaa - 0,52 xr/r, NH4NO; xypunumpga sca - 0,41 xr/t, sbHH
apajalTUpUIl XamMaa ADY Hu JoHazopaam OOCKMYMIA YMyMHUH HYKOTHIIMII
a30Tra xgcoOiaranja pyxcar 3Tuwirad kuimataaru 0,572 Kr/T HU TallKWI STaJIu.

7. Mapkasuit Kusuiakym QocopuTinapunu KaiTa WIUIAITHUHT Xap XHII
Oockuunapuaa Xocuia OyiraH spuTManap, OYTKamap Ba CYIOKIaHMaJIapHUHT
bU3UK-KUMEBUI Ba PEOJIOTHK Xoccanapu ypranwiau. Pentrenorpaguk Ba MK-
CHEKTPOCKOMUK TaxJIWJ YCYJUIApUHU KYJUIall OpKaJu Oupiiamuu, azoTdochopian
Ba NPCa VrutnapHUHT Ty31M TapKuOHW, IIYHUHTIEK, QU3UK-KUMEBUN Ba TOBAp
Xoccallapy aHUKJIaHU.

8. JlaGoparopust Taxkpubayiapu, MoJed KypuiMacud Ba TaxxkpubOa-caHoat
CUHOBJIapU IIAPOUTIAPHUAArd HaTWXKalap acocuja Oupnamuu, azoTdocdopiu,
NPCa Ba cyloK a30TKalbUUWIM YFUTIAp HILIA0 YMKAPUIIHUHT  TEXHOJIOTHK
TU3UMH M0 YMKWIIW Xamaa Moaaui OanaHcu Ty3wind. Mapkasuit Kuzunkym
dbochoputnapuau  pochopkucaoTanu-runcian OyTKa OuiaH mapyanam Oyinya
VTKa3wiran (QU3uK-KUMEBUM Ba aMalluii TaaKUKOTiIap Oupiamuu Qocdopiu
YFUTIAp OJIUII TEXHOJOTHSICUHU MIIIA0 YUKHILI y4yH acoc OYiau Ba Oy HILIaHMa
«Ammodoc-Makcam» AXKna taxpuba-caHoaT cuHOBHJaH MyBaddakuaTiu yTuo,
2009 #mnpga 60 Tonna, 2011 ¥Hunma sca 100 ToHHa SHTM TypAaru YFuT uuuiad
yukapwigu. Mapkasuit Kuzunkym gocdoputinapu Ba AC cyrokjiaHMacu acocuja
A®Y onum texuonorusicu «Haponazor» AXK na sxopui Kuiuaau. 2009 iiungan to
XO3Upru KyHrada kKuitmatu 165 mupa. cym 6ynran 300 MUHT TOHHAJaH OPTHK
A®V yninab duKapHIIm.

9. bupnamuun Qocdopau, NPCa Ba CyoK a30TKaJbUUWIA YFUTIAP
OJIMIITHUHT TEXHUK-UKTHCOAUN XucoOmapu Oaxapuiau. bupnamuum docdopnu
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YFUTIapHU MIUIA0 YMKapUIIHU Tamkwin 3tumga 1 tonna 100 % num P,Os ra
capduananuran cynb@aT KUCIOTa MUKIOpHU cynpedoc YFUTH MUuiad YMKapuIlra
cosmmrupranga 30-35% ra kamasgu. JJonagop NPCa YFUTHUHHMHT yIryp:KU HapXu
565511 cymuu Tamkun kuanb, y HKOY 6unan conmmruprasaa 118643 cymra
apsonaup. HAKD ra AC Ba kap6amun kymm6 ommaran CAKY Humr ynrypxu
Hapxu Moc pasuiga 192722 pa 285548 cyMHM TallIKWJI 3Taau. Wnnura 100 Musr
TOHHA a30Tdochopian YFUT unuiad yukapumaa GakaTruHa aMMOHHUI CEeIUTPACUHU
TalIUII BaKTHAArd Maxcyc KYpUKIAIl XU3MAaTUHUHT OEKOp KWJIMHHILK XHCOOHTra
2,0 MapI. cyMIaH OPTUK MalJIaF TeXalau.

10. OnuHran Vy¥UTIApHUHT arpOKMMEBHUIM CHHOBIApU Fy3a OHKHUHHUAA
MHUKPOJM3UMETPUK, TNaiKal Ba Jajla ImapouTiapuaa yTkaswiau. OnuHraH
MabIyMOTJIAp HaTHXKaJlapy MILIA0 YUKApUiraH VFUTIAPHUHT arpoKUMEBUMN
caMapaJopJIiTM aHbAaHABUM YFUTIAPHUHI DSKBHUBAJIEHT MUKIOpPAAru O03yKa
MoOJJanapy camapagopiurura SKUHINTHHA KypCaTaHu.
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PA30OBBIN HAYUYHBIU COBET 16.07.2013.T.08.01 IIPA
TAIIKEHTCKOM XUMHUKO-TEXHOJIOTHMYECKOM MHCTUTYTE
IO MPUCYXJIEHUIO YYEHOM CTENNEHU JJIOKTOPA HAYK

UHCTUTYT OBIIENA 1 HEOPTAHUYECKOM XMW

PEMMOB AXMEJ MAMBETKAPUMOBHY

PA3PABOTKA TEXHOJIOI'MA ITIOJTYYEHUA ®OCPOPHBIX U
CJIOKHBIX A3B0THO®OC®OPHBIX YIOBPEHUI HA OCHOBE
OOCPOPUTOB HEHTPAJIBHBIX KBI3bIVIKYMOB

02.00.13 — TexHOJIOTMSl HEOPraHUYECKHUX BEIIECTB U MAaTEPHAJIOB HA UX OCHOBE
(TeXHMYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAIIUA

Tamkent — 2014



Tema AOKTOpCcKoil AHCCEPTAIIHMH 3aPerHCTPHPOBAHA noj HOMEPOM
30.09.2014/B2014.5.T280 B Bricme#t arvrecrannonnofi kKomuccunw npu Kabumere
Munncrpor PecnyGaukn Yifexkucran.

Hoxropckas ancceprauns peinonsena 8 MHcTuTyTe o0mieil W Heopranm4eckofl XHMHH,

Tomumil TexeT nokTopckoil ANccepTalMy pasMeIneH Ha seb-cTpanmue pasosoro Haywsoro
copera 16.07.2013.T.08.01 npu TamkeHTCKOM XMMHKO-TEXHOJIOTHYECKOM HHCTHTYTE TIO ajpecy
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pasmemen Ha seG-cTpanmue no agpecy www.tkiiuz u wedopmanHoHHO-00pa3oBaTE IEHOM
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Hayunniii KoHCYALTAHT: Hamaszos ladgoar CarrapoBuy
JIOKTOp TeXHHYECKHX Hayk, npodeccop,
3ACTYKCHHBIA PALMOHANH3ATOP W
m3oOpeTarens PecnyGnnkn Y3bexncran

Odnunaisibie oNNOHEHTHL] JxycunGexor ¥YMmupiak Kymacnaosuy
JOKTOpP TEXHMYECKHX Hayk, npodeccop, WieH-
koppecnionieHT HammonankHoli  AxaleMHH
Hayk Pecnybnukn Kasaxcran
Hekanaaposa Macrypa
JOKTOp TEXHHYECKHX Hayk, npodeccop
Ipkaes AxTam YiamcBuq
JOKTOP TEXHHYECKHX Hayk, npodeccop

Beaymas oprannianms: AQO «Maxcam-Yupank»
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AHHOTALUS TOKTOPCKOM TUCCEPTALIUU

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTHL TeMbl Auccepramuu. OmHOU U3
aKTyaJIbHBIX MPOOJEM B MHUpPE SBISETCS HHTEHCHUBHOE pPAa3BUTUE CEIIbCKOTO
X03siiicTBa M oOecleyeHue ero MNOTPEeOHOCTH B MHUHEPANbHBIX YJIOOpEHUSX.
bnarogapss mpuMeHEHUI0O MHHEPANbHBIX YI00peHui oOecrneunBaeTCsl B CpeaHEM
40-50% mpupocTa ypoxasi CeIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

B V306ekucrane coziana KpyrHas OTpaciib XUMHUYECKOW MPOMBIIIIIECHHOCTH
uisl o0ecrnedeHrs NOTPEOHOCTU CENBCKOTO XO034MCTBA B a30THBIX, (POCHOPHBIX U
KaMiHbIX ynoopenusix. B PecnyOnuke accOpTUMEHT MPOAYKIMU TPEINPUSTUH,
npou3BOAAIIUX (Qocdopcoaepxanire yaoOpeHUs, COCTOUT B OCHOBHOM W3
CIOXHBIX  a30THOocdopHbix  ymnoOpenuil. Croxnble a30THOGOCHOpPHBIE
y0OpeHHs MIMPOKO MCIOIb3YIOTCS sl BHECEHUS C CEBOM M B MOJKOPMKH. A
dbochopubie ynoOpenus Haubosnee 3OPEKTUBHBI MPU UX UCIOIB30BAaHUU UMEHHO
noja 3s0meBy0 maxotry. IloaTomy pa3pa®oTka HOBOM TEXHOJOTHMU MOJIYYEHUS
KOHIEHTPUPOBAHHBIX OJHUHAPHBIX (POCPOPHBIX YIOOpEHUN SIBISIETCS Ba)KHOM
3a1adei.

TpebyeTcst MonepHu3alMsl MPOU3BOJCTBA M CIOXKHBIX a30THO(OCHOpHBIX
ynoopenuii. Jleno B TOM, 4TO B OCHOBE MX IPOU3BOJICTBA JIC)KHUT CEPHOKUCIOTHOE
pasnoxkenue (HochaTHOro ChIpbi C TOJYYEHHEM SKCTPAKIIMOHHOU (ochopHOH
KkucJIoThl. [Ipu 3TOM B KadyecTBe OTX0jJa MPOU3BOACTBA oOpasyercs docdoruric.
[ToaTOMY akTyanbHBIM CTAHOBUTCS a30THOKHUCIOTHAs nepepaboTka docdaros, npu
KOTOpPOM BMECTO rurica o0pazyeTcsi HUTpaT Kajiblus — 3QPEeKTuBHOE, 0COOCHHO Ha
3aCOJICHHBIX MOYBaX, A30THOKAJIbIMEBOE yn0OpeHue. AKTYalbHBIM SIBISETCS U
nepepabOTKa HUTpaTa KajblUs B JKHIKOE yOoOpeHue, Kak camylo JeHIeBYIO
(bopMy MUHEPAIBHOTO YA0OpEHUSI.

Pa3paboTka TepMocTaOMIbHONH (QOPMBI aMMHMAYHOM CEIUTPHI TaKXKe
SABJSIETCS ~ aKTyaJbHOM  MpPOOJIEMOM  XMMHUYECKOM  MIPOMBINIJIEHHOCTH. B
V30ekucTane aMmMHuadHas ceauTpa npousBoautcst 6osxee 1 muH. 700 THIC. T B TOI.
W3-3a B3pBIBOB NpH HAPYIICHHMH TEXHUKH O€30MacHOCTH €€ TMPOU3BOJICTBA U
XpaHEHUs CTAaBUTCS 3a/lada - cO3/laTh Ha 0a3ze aMMHUAYHOW CEIUTPhbI yaoOpeHwue,
COXpaHsonee €€ arpoXuMHueckyro 3(P(GEeKTUBHOCTb, C CYHIECTBEHHO OOJbIIEH
YCTOMYMBOCTBIO K BHEIIHMM BO3JCMCTBUSIM U COOTBETCTBEHHO MEHBIIEH
B3pPBIBOOIACHOCTHIO.

Hacrtosimas paGora opHeHTHpOBaHA Ha peau3alMi0 MOCTAaHOBJICHUM
[Ipesunenta PecnyOnuku Y30exuctan Nellll-1442 ot 15 nmexabps 2010r «O
MPUOPUTETAX Pa3BUTHs MpoMbllieHHOCTH Pecnyonuku Y36ekuctan B 2011-2015
rogax» U Nelll1-2151 ot 14 mapra 2014r «O Mepax mo 00eCHEUEHHIO CENbCKOTO
X03s1iicTBa MUHEpalbHbIMU yA00peHusiMu B 2014 romy», KOTopble HalpaBieHbl Ha
YCKOPEHHOE BHEAPEHHUE B OTPACISAX MPOMBIIUICHHOCTH COBPEMEHHBIX HAaYYHBIX
JOCTHXKEHUH M TMPOrPECCUBHBIX WHHOBALIMOHHBIX TEXHOJIOTHM, paclidpeHue
PBIHKOB cOBbITa MPOAYKIMU HA 0aze quBepcU(UKAIUU MPOU3BOJCTBA, YBEIMUYCHUE
MIPOU3BOJICTBA SKCIOPTOOPUEHTUPOBAHHON KOHKYPEHTOCTIOCOOHOW MPOMBIIILIEH-
HOM mpoaykiuu Ha 0Oaze YIUIYyOJEHHOW W KauyeCTBEHHOW mepepadoTKu
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OTEYECTBEHHOTO CBIPhS, a TakkKe OOCCleueHUEe CEIbCKOTO  XO3SHCTBA
MUHEPATBHBIMU yIOOPEHUSIMHU.

Hcxoast U3 3TOro, JUIsl PEIICHUs BBIIICTICPEUHCICHHBIX 3a/1ad TPeOyIoTCs
HOBBIC HAay4YHBIC WCCIICJIOBAHHS U Pa3paOOTKH, HAINPABICHHBIC HAa BOBJICUCHUE B
nepepaboTrky OemnHoro ¢GochaTHOro ChIpbs, MOJCPHHU3ALMIO TEXHOJIOTUU
MOJIYYCHHsI CIOXKHBIX a30THO(POCOpHBIX yAOOpeHHil, yBenuueHue oObema
pou3BoJIcTBa Gocdopcosiepkalux yI00peHHi, paclliupeHue WX acCOPTUMEHTA,
CHIDKEHHE MX Ce0ECTOMMOCTH, a Tak)Ke Ha CO3/IaHWE IKIOPTOOPUEHTHUPOBAHHOM
TEPMOCTAOUIILHON aMMUAYHOU CETTUTPBI.

CooTBeTCTBHE  HCCJIEJOBAHHS  NPHOPUTETHBIM  HANPABJIEHUAM
pa3BuTHUs Hayku M TexHojorumii PecmyOauxm Y30exmcran. Hacrosmas
paboTa BHITIOJTHEHA B COOTBETCTBUU C MPUOPUTETHBIMU HAMPABICHUSIMHU Pa3BUTHUS
Hayku u TtexHosorun PecnyOnuku VY306exuctan ['HTII-6 — «Pa3pabotka
pecypcocOeperarmmumux SKOJIOTHUYECKd O€30MacHbIX TEXHOJOTHUH TPOW3BOJICTBA,
nepepaboTKH, XpaHEHUS W WCIMOJIb30BAaHUS MHHEPAIbHO-CHIPBEBBIX PECYpCOB
pecryONMKH, TPOAYKIMH M  OTXOJOB XHMHUYECKOW, THINEBOH, JIETKOW
MPOMBIIIJIEHHOCTH U CEJIbCKOTo Xo3siicTBa» Ha 2009-2011rT.

O030p MeKIYHAPOAHBIX  HAYYHBIX  MCCJIEJOBAHMI 1O  TeMe
auccepraumu. B Mexnynapognbsix Hayunbix neHtpax CIIIA (Florida Industrial
and Phosphate Research Institute, International Fertilizer Development Center),
Kananpr (Canadian Fertilizer Institute), Ilonemm (Fertilizer Research Institute),
SAnonun (The Chemical Society of Japan), Poccun (HayuHo-ucciemnoBarenbckuii
UHCTUTYT  yHoOpeHud U  uHCEeKTOQYHruuuaoB, Poccuilckuii ~ XUMHUKO-
TEXHOJIOTHUECKUNA WHCTUTYT) W JAPYTHX CTpPaH BEAYTCS WCCIEAOBAaHUS TIO
nepepabotrke QocdaTtHOro ChHIpbS B OAUWHApPHBIE (PochOpHBIE € CIOXKHBIE
azotHoocopHble  ynoOpeHMs, a TakkKe TOJYYCHUIO TEePMOCTAOMIBLHOMN
aMMHUAYHOU CEeTTUTPHI.

B mybnukanusx 3THX HAyYHBIX HEHTPOB OTMEYAeTCs, 4TO pa3paboTaHbI
CepHO-, a30THO- U (OCPOPHOKHUCIOTHBIE, TEPMHUUYECKHE W MEXaHOXUMUYECCKHUE
criocoObl nepepadotku dochartHoro ceiphsi. B CIIIA, Kanane u Poccun mupoko
NPUMEHSIOTCS CEpHO- M A30THOKHCIOTHBIE CIMOCOOBI, a B SIMOHMM W CTpaHax
EBpombl Hapsimy C CEpHOKHCIOTHBIM TPHUMEHSIOTCS W TEPMHUYECKHE CIOCOOBI
nepepabotku  pocdatHoro coipbi. [IpeyiokeHbl TEXHOJOTUM TOJYYEHUS
B3pHIBOOE30MACHBIX A30THBIX YIAOOpPEHHMI TyTeM MA00aBICHHS K aMMHAYHOU
cenmutpe cyneppocPOopHON KHUCIOTHL, JKHUIKOTO KOMIUIEKCHOTO yIoOpeHwus,
amMmodoca u 3KcTpakuMoHHOU (ocdopHoit kuciaotel. B EBpomeiickux crpanax
OCYIIIECTBJICHA TEXHOJOTHS TOJIYYeHHS B KadecTBE B3PBIBOOE30MACHOM,
W3BECTKOBas aMMHUAYHas CeMuTpa. B HEKOTOPBIX CTpaHaX CTald BBITYCKaTh
KaJTMITHO-aMMHUAYHYIO CEIUTPY MyTeM JO0OaBICHHS K CETUTPE XJIOpUIa KA.

AHanmu3  MHUPOBOH  HAay4YHO-TEXHUYECKOW  JIUTEPaTypbl  IMOKa3bIBaET
aKTyaJTbHOCT M  BOCTPEOOBAaHHOCTh BCECTOPOHHETO  YCOBEPIICHCTBOBAHMS
METOJIOB a30THO- U (POCHOPHOKHUCIOTHOTO pa3ioxeHuss (HochaTHOTO CHIPHSI M
yIaydiieHust GU3NKO-XUMHUECKUX CBOMCTB aMMHAYHOW CETTUTPHI C JOOABICHUEM K
Hee Oosiee JOCTYMHBIX BemlecTB. llpu 3TOM OTMedaeTcsi, YTO MPUTOAHOCTH
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dbochaTtHOro ChIpbsl JUIsl KUCJIOTHOM mepepaboTKU HEPAa3phIBHO CBs3aHA C €ro
COCTaBOM M (PUBUKO-XUMUYECKUMH CBOMCTBAMHU. A T€PMOCTAOUIBHOCTDH CEIUTPbI
HaMpPsIMYIO 3aBUCUT OT IPUPOABI U CBONCTB MPUMEHSAEMBIX T0OABOK.

B  Hacrosimiee  BpeMss  aKTUBHO  MPOJOJDKAIOTCS  MCCIEOBaHUSA,
HaIpaBJIeHHbIE Ha pa3pabOTKy HOBBIX 3(P(PEKTUBHBIX M YCOBEPIICHCTBOBAHHBIX
crioco6oB nepepadoTku GochaTHoro Chipbs B hocdopcoaepxaline yroopeHus, a
TakKke CcrnocoOOB TMOJY4YEeHUsT TEPMOCTAOMIbHOM aMMHUAyHOM CeNUTphl ¢
HEOpraHU4YEeCKUMU J00aBKaMHu.

CreneHb M3y4eHHOCTH NPo0JieMbl. B HaydyHO-TEXHUYECKOW JHUTEpaType
UMEEeTCs OMNpeJeeHHbI 00BEM HAay4dHBIX MaTepuanoB Mo ¢ocpopHO- U
CEepHOKHCIOTHOM  akTuBanuu  (¢ochoputoB  LlenTpanbubix  KbI3bUIKYMOB,
nonyyeHHble bernoBeiM b.M., TyxrtaeBeim C., OpkaeBeiM A.Y., Mup3akyioBbsIM
X Y., TagpxueBeim C.M. u apyrumu ydyeHbIMH. OHAKO, HCCIIEIOBAHMS IpoOIECCa
MOJIy4eHHs] OJMHApHBIX (ochopHBIX ynoOpeHuid MyTéM B3aUMOJCUCTBUS
Pa3ITUYHbBIX BUJIOB HU3KOCOPTHBIX dbochopuron Kb3bIIKYMOB C
($ochOpPHOKUCTIOTHO-TUTICOBOM ~ MYJBIOW,  SABIAIOMICHCS  MPOMEXYTOYHBIM
MPOYKTOM MPOU3BOJICTBA cympedoca, OTCYTCTBYIOT.

XOoTs B JUTEpaType HUMEIOTCS JaHHble [0 HCCIEJOBaHUIO Mpolecca
paznoxxenus Ko3puikyMckux (pocopuToB a30THOM KUCIOTOM, HO COBEPILIEHHO HE
3aTPOHYTHl BONPOCHI MOJYYEHHUS XUAKAX U TBEPAbIX YAOOpPEeHHl Ha OCHOBE
pasnoxkeHus HeoOorameHHbIX Kb3BUIKYMCKUX (OCPOpPUTOB HEMOIHONW HOPMOU
A30THOU KHUCJIOTBI.

B EBpone u Poccuu npo6iemy B3pbIBOOE30MaCHOCTH aMMUAYHOW CEJIUTPHI
pELIMIM MTyTeM IPOU3BOJICTBA U3BECTKOBO-AMMHUAYHON CEIUTPHI yTEM BBEICHUS
B 1uaB cenuTpsl uzBecTHsakKa (Kolaczkowski A., Biskupski A., Kaljuvee T., Edro
E., Kuusik R., Ilexanckas }0.B., Jonros B.B., OrapkoB A.A.,Tapan A.JI., XKwmaii
JILA.). Ho u3BecTkoBO-amMmMuayHas cenutpa 3¢(dexkTuBHA Kak yJoOpeHue TOJIbKO
Ha KUCJIBIX TTouBax. Ha cepo3emax Y30ekucrana oHa Hed(p(HEeKTHUBHA.

Poccuiickumu yuensimu (YepusimmoB A.K., Jlesun b.B., Tyronykos A.B.,
I'marones O.JI., Wnsun B.A. u 1p.) pa3paboTaHbl CcHOCOObl MOJYYEHUS
B3pbIBOOE30MACHOM aMMHAYHON CENUTPhl NyTeM BBEACHUS B HEE KHUIKOTO
KOMIUIEKCHOTO yaoopenuss mapku N:P,Os = 11:37 Ha ocHOBe cynepdochopHoit
KHUCIIOTBI, amMmModoca, SKCTPAaKIMOHHON (ochOopHONH KHUCIOTHI M BHEAPEHBI Ha
Yepenoseukom u Kupoo-Uenenkom 3aBogax. Ho mpumecu B 3THX n0OaBKax
OTKJIaJIbIBAIOTCS HAa MOBEPXHOCTH TEIJIOOOMEHHOH ammapaTypbl U 3a0UBaIOT e€.
[IpuxoauTcs 4acTo OCTaHABIMUBATH M YUCTUTD alapaTypy.

CBenenust o cenurpe ¢ Jo0aBkoil (ocdarHOro Chipbs, BBEIEHHOIO
HEMOCPEJICTBEHHO B €€ IUIaB TMepeJ]] TpaHyJIUpOBAaHUEM, B JUTEpaType
OTCYTCTBYIOT. Takke HEJOCTATOYHO U3Y4€H IMPOIIeCC aKTUBAIIUU HEOOOTalleHHBIX
dbochopuroB lLlenTpanbubix KbBI3BUIKYMOB C MMOMOIIBIO KOHILIEHTPUPOBAHHBIX
pPacTBOPOB aMMHAYHOM CEJIUTPHI.

CBsi3b AUCCEPTALNMOHHOIO HCCJIEJI0BAHHUA C TEeMATHYECKHUM IJIAHOM
HAy4YHO-HCCJIeI0BaTeJIbCKUX padoT. /[uccepraionHas paboTa BBIOJIHSIACH B
cootBeTcTBUM € TpoektoM DA-6-TO50 «Pa3zpaborka pecypcocOeperaromieit
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TEXHOJIOTUM TodydeHust ¢dochopcoaepkamux yA0oOpeHUil ¢ BOBJICUECHUEM B
JNEUCTBYIONIYIO  TEXHOJIOTHMIO  HU3KOCOPTHBIX  ¢ochoputroB  LleHTpanbHbIX
KeizpuikymoBy», Bxomsmum B ['HTII-6 wa 2009-2011 rr.; mo moroBopy ¢ AO
«Ammodoc-Makcam» WMJI-8-8/1 ot 03.03.2008 r. «Ilpumenenne nHa OAO
«AMMO(]OC» TEXHOJOTUHU TMPOU3BOACTBA (POCHOpPHBIX yHOOpPEeHHII Ha OCHOBE
MECTHOTO ChIpbs»; 1o noroBopy ¢ AO «Hasouazor» Nel0-01 or 04.01.2010 r.
«Pa3paboTka ¥ BHEApPEHHE TEXHOJOTUU TMOJY4YeHUs a30THO(HOCHOPHOro
yoOpeHHs Ha OCHOBE IJIaBa aMMHUAYHOU cenuTpbl U GocoputoB LleHTpanbHBIX
KepuikymoB» Ha 2010-2011 rr.; mo mpoekty T.4-12 «Paspabotka ¢uszuko-
XUMHYECKUX OCHOB TMOBBIIIEHUS TEPMOCTAOUIBLHOCTH aMMHUAYHOW CEIUTPHIY,
BXOJIAILIMM B IIporpamMmy (poHJa MoAAep KU PyHIaMEHTAIbHBIX UCCIEOBAaHUN Ha
2012-2013 rr.

Heabo wucciaenoBaHusi sBISETCS pa3padOTKa TEXHOJOTUH MOJyYEHUs
olMHapHBIX (pocopHBIX, a30THOGOCHOPHBIX W SKUIKUX a30THOKAJIBLHEBBIX
yIoOpeHuid, TEepMOCTAOWIBHOW aMMHUAYHOM CEIUTPbl C  HMCHOJIb30BaHUEM
HU3KOCOPTHOTO ocdaTHOro chipbsi LlenTpanbHbix KbI3bUIKYMOB.

B cooTBeTCTBUU C TOCTABICHHOMN LENBIO PEIIAIUCH CJIeYIolIHe 3aJa49M:

U3ydeHHe  MpoueccoB  paszioxkeHus  pocpoputoB  LleHTpasbHBIX
KbI3bU1KyMOB  (hOC(HOPHOKUCIOTHO-TUTICOBOM TMYJNbIOW M HEMOJHONM HOpMOM
a30THOW  KHUCIOTHI ~ NyTeM  TIpadOaHATUTUYECKOTO  aHaluM3a  JuarpaMm
pactBopumoctu cucteM Ca0O-P,05-SO;3-H,0 u CaO-P,05-N,05-H,0;

UCCJIeI0BaHKE TMpoliecca MOdydYeHUus oguHapHbIX (OCHOPHBIX YA0OpEeHUH Ha
OCHOBE B3aWMOJICHCTBUSA Pa3IMUHbIX BUAOB (hochaTtHOTro Cchipbs LleHTpanbHBIX
Kb13b11KyMOB € OCHOPHOKUCIOTHO-TUIICOBOM MYJIBIIONH;

UCCJEeIOBAaHUE  Tpolecca  MOJYyYeHUs  TBEpAbIX  a30THO(POCHOpPHO-
KaJIbLIUEBBIX M KUJAKUX a30THOKAJIBIMEBBIX YIOOpEHUN MyTeM pa3ieiaeHus
aMMOHU3UPOBAaHHOW HUTpOKaNbLUuKpochaTHONW MyabIBl HA KUIKYIO U TBEPAYIO
bazbr;

onpejeneHre (PU3NKO-XUMUUYECKHX CBOMCTB KUAKUX a30THOKAJIbIMEBBIX
yI00peHuit;

u3ydeHue mpoiecca nonydeHus: pocharuzupoBaHHOW aMMHAYHON CETUTPHI
MyTeM BBEJCHHUS B paciulaB JMOO B KOHLEHTPUPOBAHHBIA pAacTBOP aMMHAYHOU
cenutpsl pocdaTtHoro coipbs LlenTpanbubix Kel3pUikyMoB;

0TpabOTKa OCHOBHBIX TEXHOJOTUYECKHUX MAPaMETPOB MPOLIECCOB MOTYUCHHUS
olMHapHBIX (OCHOPHBIX M a30THOPOCPOPHBIX YAOOpPEHHM Ha MOJEIbHOMN
71a00paTOPHON U ONBITHO-IIPOMBIIINIEHHON YCTaHOBKAX;

u3ydeHue (U3UKO-XUMHUUYECKMX U TOBAPHBIX CBOWCTB MOJYYEHHBIX
yI10OpeHuit;

pa3paboTKa TEXHOJOTUYECKUX CXeM, MaTepUalbHOro OajlaHca U perjamMeHTa
MIPOU3BOJICTBA MOJTYyYaeMbIX YA0OOPEHUII;

U3y4YeHHUE arpoXUMHUYecKor 3((HEKTUBHOCTU HOBBIX YJOOpEHUN U OLIEHKa
3 PEKTUBHOCTH UX TIPOU3BOJICTBA.

O0bexkT wHcciaenoBaHusi: HHU3KOCOpTHBIE (Qocdoputhl  LleHTpanbHBIX
KbI3bUIKyMOB,  (OCHOPHOKUCIOTHO-TUIICOBAsE ~ MYJbIIa, a30THasg  KHUCJOTA,
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ra3oo0pa3Hblii aMMUaK, aMMHayHas CeJMTpa, OJHUHApHBIE (QocPopHbIE U
azotHo(hochopHbIE yIOOpeHUSI.

IIpeanmerom wucciienoBanMsi - Tpolecchl akTtuBauuu  (pochopuTon
HenTtpanbubix Kb3bUIkyMOB (POCHOPHOKMCIOTHON THUIICOBOM MYJIBION, a30THOM
KHCIIOTOW U PacIuiaBoOM, JTUOO pacCTBOPOM aMMHUAYHOU CENTUTPBHI.

Metonbl mucciaenoBaHusi. XHUMHUECKHH, peHTreHorpaduueckuii, WK-
CIIEKTPOCKOMUYECKHUM, 3JIEKTPOHHO-MHUKPOCKOIIMYECKUNA W TEPMOIpPaBUMETpUYE-
CKMHI METOJIbl aHAJIN3A.

Hayynasi HOBM3HAa HCCJIECJOBAHMSI: H3YYECHBl ONTUMAJbHBIE YCIOBUSA
mpolecca  B3aUMOJEHCTBUS ~ HU3KOCOPTHBIX  (ochoputoB  LleHTpanbHbIX
Kb3buikymMmoB ¢ (OChHOPHOKHCIOTHO-TUIICOBOM  Mynbloll U pa3paboTaHa
TEXHOJIOTUS MOIYUYeHUs1 OAUHAPHBIX (PocPOpHBIX ya0OpeHMI];

MOJIYYEHbI )KUIKUE a30THOKalblHeBble U TBepAble NPCa ynoOpenus mytem
a30THOKHUCJIOTHOTO  pazioxeHuss  ¢ochopuroBoit  Myku  LleHTpanbHBIX
KbI3pUIKYMOB €  TOCIENYIOIIMM  BBIACJICHUEM  HUTpaTa  Kalblusi M3
HUTPOKAIbIUU(POCPATHBIX MYJNbM. YCTaHOBIEHA KOPPEJIALMOHHAS 3aBUCHUMOCTH
MEXIY COCTaBaMU M CBOMCTBAMHU KUAKUX a30THOKAJIBIIMEBBIX YAOOPEHHH OT
HOPMBI a30THOM KHUCJIOTBI M BECOBOIO COOTHOILIECHHMS HUTPAaTHOAMMOHHUIHOKAJIb-
IIMEBOTO PACTBOpa K aMMHAYHOM CENUTpe, KapbaMuay U KapOaMua0-aMMHUAYHON
CEJUTPE;

ompejeneHo, 4Yro (GocdarHas pobaBka YBEIWYMBAET TEMIIEpaTypy
MOAU(PUKALMOHHOTO TMpeBpalieHuss amMmmuadHoil cemutpel [V—IIl, ymenbmaer
TerioBble 3(PPEeKTbl MOAU(PUKALMOHHBIX MEPEXO0JI0B, IOBBIIIAET TEMIEPATYPY
Hayaja TepMmopasyiokeHus Ha 29 - 39°C, yMeHbIIAeT pa3Mepbl KPHUCTAILIOB
yaoOpeHus, B pe3yibTaTe BO3pACTaeT TEPMOCTAOMIBHOCTH a30THO(OCHOpHOro
yIo0peHus;

pa3paboTaHa TEXHOJOTHUS TMOJYy4YEHUsS HOBBIX BHAOB a30THO(OCHOPHBIX
yI0OpeHuii ¢ MOBBIIIEHHBIM coJepkanueM ycBosgembix ¢popm P,Os u CaO mytem
BBEJCHUS B COCTaB aMMHA4YHOU CEJUTPBI Pa3IMYHBIX BUJIOB
BBICOKOKapOOHM3HpOBaHHBIX pochopuTtoB LlenTpanbubix Kbei3puikyMoB.

IIpakTHyeckue pe3yJabTaThl HCCIACAOBAHMSA 3aKII0YAIOTCS B CIEIYIOLIEM:

OTKpbIBA€TCA  BO3MOKHOCTb ~ BOBJIEYEHUST B  TPOU3BOJCTBO  OEAHBIX
HeoOorameHublx  (ochoputoB  Llentpanbubix  KbI3BUIKYMOB B KadyecTBe
BTOPUYHOTO (ochaTHOTO ChIPpbS C TMOJYYEeHHUEM OJIMHAPHOTO (PocPOopHOTO
y0OpeHus ¢ 3aJaHHBIM COCTAaBOM M CBOMCTBaMU;

Ha aKLIHOHEPHOM oO1recTBe «Ammodoc-Makcam» ITPOBEEHBI
MIPOMBIIIICHHbIE HCHBITAHUS TEXHOJIOTMM TOJY4YEHUs OJIUHAPHBIX (HOChHOPHBIX
ynoOpeHuii, pa3paboTaHa TEXHOJOTMYECKash CXeMa, COCTaBIeH MaTepHalbHBIN
OaJlaHC, TEXHOJIOTHYECKUN perjlaMeHT U BbinyieHo 160 ToHH ynoOpenus;

pa3paboraHa 3(pPeKTUBHAST TEXHOJOTHUS MOJYYEHHUS] HOBBIX BHJIOB TBEPIBIX
a30THO(POCHOPHOKATBIIMEBBIX U KUIKUX a30THOKAJIBLMEBBIX yA0OpeHHil Ha Oase
MECTHBIX CBIPBEBBIX PECYPCOB, KOTOPAsl CHUKAET TEIUIOIHEPIETUYECKHUE 3aTPATHI
Ha OJHY TOHHY MUTATEIbHBIX KOMIIOHEHTOB M COOTBETCTBEHHO CEOECTOUMOCTH
TOTOBOT'O MPOJYKTA;
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MPEAJIOKEHHAs] TEXHOJOTUs TOJNYYEeHHs] TEPMOCTAOMIBHOW aMMHUAYHOM
CEJIUTPHl  TO3BOJISIET BOBJIEYhL B TNPOU3BOJACTBO OKOJO 36 ThIC. TOHH
HeKOHIUIMOHHOTO KbI3buikyMcKkoro ¢ochopura mpu MOIIHOCTUA MPOU3BOACTBA
azotHodochopuoro ymoopenuss 180 Teic. ToHH B rox. Ilpu stoM docdhop
¢docdatHOro chipbst 6€3 UCOIB30BaHUS ACPUIUTHON CEPHONU KUCIOTHI MEPEXOTUT
B YCBOSIEMYIO IS pacTeHuit hopmy.

JloCTOBEPHOCTh MOJYYeHHBIX Pe3yJbTaTOB, 00OCHOBAaHHOCTh HAaYy4YHBIX
MOJIO)KEHUH, BBHIBOJOB U PEKOMEHJAIMI HE BBI3BIBAET COMHEHMM, TaK KaK OHU
YCTAaHOBJIEHBI HAa OCHOBE COBPEMEHHBIX METOJIOB  (PU3UKO-XUMHUYECKUX
UCCJEIOBAaHUM M anmpoOaluu  TEXHOJOTHH MPOM3BOJCTBA  pa3pabOTaHHBIX
yIOOpEHUl ¢ BBIITYCKOM OIBITHBIX MAapTHH MPOAYKIIMM HAa MOJEIBHOM U OMBITHO-
MIPOMBIIIICHHON YCTaHOBKAaX, BHEJAPEHUEM UX B MPOMBIILIEHHOE MPOU3BOJICTBO.

Teopernueckass HW  NpakTHYecKasi  3HAYUMOCTH  Pe3yJbTaTOB
uccjienoBanus. TeopeTnyeckas 3HAUMMOCTb PaOOThI 3aKJII0OYAETCA B TOM, UTO OHA
3aJI0’K1J1a OCHOBBI /Ui BOBJIeUeHUs1 6e1HOoro (ochaTHoro Chipbs B MPOU3BOJCTBO
sbdexTuBHbIX (Dochopconepkaux yaoOpeHuil mnyteM (PocPOPHOKUCIOTHO-
TUIICOBOM M a30THOKHUCIIOTHOM akTUBAIMU 3TOro chiphsi. OHa Mokaszana, 4To
TEOPETUYECKUM TyTéM TpadoaHATUTUUYECKOTO METO/Ja aHalu3a JuarpaMm
pactBopumoctu cucrem (Ca0O-P,05-SO5-H,O un CaO-P,05-N,Os-H,O moxHO
MpeICKa3biBaTh COCTaBbI XKUAKON W TBepAoil (a3, oOpasyrouuxcs npu peasTbHOM
KHCIIOTHOM pAa3JiO)K€HUU PAa3IMYHbIX BHUAOB (ochaTHOro chiphsi. bonbinoe
Hay4yHOE 3HAaYeHWe HMeeT pacluppoBKa MeEXaHU3Ma  B3aUMOJIEUCTBHS
¢docdaTHOro ChIphS C PACIUIABOM aMMHUAYHOM CEIUTPbl. DTOT MEXaHU3M JIET B
OCHOBY TMOJYy4YeHUsi B3pbIBOO€30macHOW  ¢ochaTU3UPOBAHHON  aMMHAYHOMN
CEJIUTPBHI.

[IpakTrueckas 3HAYMMOCTb PE3YJIbTATOB MCCIIEOBAaHUMN 3aKIIIOUYAETCS B TOM,
4TOo  pa3paboTaHbl  TEXHOJOTMU  TOJY4YEHUs  OJMHAPHBIX  (QOCPOPHBIX,
a30THOPOCHOPHOKATBIEBBIX, KUJIKHUX a30THOKAJIBIMEBBIX U a30THO(OCHOPHBIX
ynoOpeHuid myteM mnepepaboTKh HHU3KOCOPTHBIX (ochoputoB LleHTpanbHBIX
KbI3bUIKYMOB ¢ (pOCOPHOKUCTOTHO-TUIICOBOM ITYJIBION, a30THOM KHUCIOTOH,
pacIiuiaBOM M PacTBOPOM aMMHUAYHOM cenuTphl. Pe3ynbTaThl arpoXuMHYECKHX
UCIIBITAHUM MOKa3aJld BBICOKYIO 3()(PEKTUBHOCTh MOJYUYEHHBIX YIOOPEHUM U OHU
PEKOMEHIOBaHbI K MPUMEHEHHIO B CEIbCKOM XO3sIICTBE.

BHenpenne pe3yabTaToB HMCCIAEAOBAHUSL. TEXHOJOTHUS MOJYyYEHHS
azotHOo(ochopHOro yaoOpeHuss myTéM BBEJEHHUS B pacIUlaB aMMHAYHOU CEIIUTPHI
¢docdopuroB LlenTpanbubix KbI3blIKYMOB BHEIpeHa Ha aKIIMOHEPHOM OOIIECTBE
«HaBomnazot», ¢ Hayana 2009 roma mo Hacrtosiee Bpems BbinmymieHo Oosee 300
TBhIC. TOHH a30THOQOCPOpPHOTO yA0OpeHUs Ha cyMMy 165 MipI. cyM, B TOM YHCIIE
OTIPaBJIE€HO Ha AKcHOpT 36 ThIC. TOHH yAoOpeHuss Ha cymmy Ooisiee 7,8 MIIH.
nosnapoB CIIA. Ilpu Beimycke 100 Thic. TOHH a30THOPOCPOPHOTO yAOOpEHUS
TOJIBKO 3a CYET CHSTHUS CIELMATIbHOM OXpaHbl, KOTOpas OCYIIECTBISETCS MpU
NepeBO3Ke aMMHAYHOM CenuTpbl, 3KOHOMUTCA Ooree 2,0 miapa. cyM. Bueapenue
JAHHOM TEXHOJOTUHU IO3BOJUIO BOBJIEYb B MPOU3BOACTBO Oojee 60 ThiC. TOHH
HeoOorameHHbx (pochoputo LlenTpanbubix KbI3bLIKyMOB 0€3 MCHOJIB30BAHMS
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Ne(ULIUTHOTO KUCIOTHOIO pearenra (AKT akiuoHepHoro obmiectBa «HaBounazor»
Ne7 ot 24 centsi6ps 2014 1.).

Anpobauus padorbl. Pe3ynbraThl paboThl JOKIaAbIBaIUCH Ha: PecnyOmu-
KAaHCKOM  HAayYHO-TEXHUYECKOW  KOH(pEpeHIMH  «AKTyalbHble  MPOOJIEMbl
XxuMHuueckor nepepadbotku gpocpoputoB Llenrpanbubix Kbizpuikymony (TamikeHT,
2006); PecnyOnmkaHCKOM Hay4YHO-TEXHUYECKOW KOH(PEpEHIHH «AKTyallbHbIE
npoOiemMbl CO3JaHUs W MCIOJB30BAHMSI BBICOKMX TEXHOJOTHUU TepepadOTKu
MUHEPAIbHO-CHIPbEBBIX ~ PECYpCOB  Y30EKHUCTaHa» (Tamkenr, 2007);
MexayHapoqHOH Hay4HOW KOHGEpPEHIMH CTYACHTOB, ACHUPAHTOB M MOJIOIBIX
yueHbIx «JlomonocoB» (Mocksa, 2008); PecnyOnrkaHCKOW Hay4YHO-TEXHUYECKOU
KoH(pepeHMn  «DUZMOJOTUYECKH  AKTHBHBIE  COCIMHEHHS HAa  OCHOBE
pPacTUTENbHBIX PECYPCOB W TEXHOJorus Heopranudeckux BeuiectB» (Hykyc,
2008); Pecny0nukaHCKOM Hay4HO-TEXHUYECKON KOH(EPEeHLHH MOJIOABIX YYEHBIX
«BbICOKOTEXHOJIOTHYHBIE pa3paboTku — mpousBoacTBY» (Tamkent, 2008);
PecnyOnukaHcKkoM  HaydyHO-TEeXHHYECKOW  KoH(pepeHuuun  «JlocTmxeHus u
MEPCHEKTUBBl KOMIUIEKCHOM XMMHYECKOW NepepabOTKU TOTUIMBHO-MHHEPATIBLHOTO
celpbsi Y30ekuctana» (Tamxkent, 2008); PecyOnukanckol Hay4YHO-TEXHUYECKOMN
koH(pepeHuun “HoanbaHaBuili KUMEBUI TEXHOJOTHANIAP Ba SKOJOTUK MyamMMoIIap”
(Deprana, 2009); PecnyOnukaHCKOW HAyYHO-TIPAKTHUECKOW KOH(pEpEHINU
«Kuménunr nonzap6 myammonapu» (Camapkana, 2009); XVII Beepoccuiickoit
HAyYHO-TIPAKTUYECKON  KOH(PEPEHIIMH  MOJOJBIX YYEHBIX U  CTYJEHTOB,
nocsieHHon 15-netuto TUU TioMI HI'Y «MunoBaumu. MaTtemnekt. KynbTypa»
(To6onbck, 2009); MexayHapoaHOW HAyYHO-TIPAKTHUUYECKOW KOH(pEpEeHIINU
«OCHOBHBIE TIPOOJIEMBI €CTECTBO3HAHMS: NMYTU U TEPCHEKTUBBl UX PEUICHUS»
(Axtobe, 2009); MexayHapoAHOW  HAYYHO-TEXHUYECKOHM  KOH(EpEeHIHU
«CoBpeMeHHbIE TEXHUKA U TEXHOJIOTUU TOPHO-METAJUTYPruiecKoi 0Tpaciy u myTH
ux pazsutus» (Hasou, 2010); Hayuno-mpaktuyeckod KOHPEPEHIIMH MOJIOABIX
yueHbIX «BbpICOKOTEXHOMOTUYHBIE pa3paboTKu - mpou3BoAcTBY» (Tamkent, 2010);
Pecnybnukanckoit HAYYHO-TIPAKTUYECKON KoH(pepeHIuu «Pa3paboTtka
3 ()EeKTUBHON  TEXHOJOTMU  TOJYYEHUS  MHUHEPAIbHBIX  yIoOpeHud U
arpOXUMHMKATOB HOBOTI'O TMOKOJICHHMS] U MPUMEHEHUE MX Ha npakThke» (TamkeHT,
2010); PecnyOnukaHcKOW Hay4HO-IIpakTUdeckod KoHpepeHuuu «lIpobnemsl
pa3BUTHs Majoro OW3HEcCa, OCHOBAaHHOTO HAa HAYYHBIX JOCTHXKEHUAX U
WHHOBAIMOHHBIX TEXHOJOTHSIX, B3MIAIOM MOJOAbIX yuyeHblx» (Tamkent, 2011);
HayuHo-npakTudyeckoil KoHpepeHIUuu «AKTyalbHbIE MPOOJIEMBbl  pPa3BUTHUS
XUMHYECKOM HAyKH, TEXHOJIOTMH U oO0pa3oBanus B Pecnyonuke Kapakannakcrany»
(Hykyc, 2011); PecnyOiukaHCKOH  Hay4YHO-TEXHHYECKOW  KOH(EpEeHIIUU
«IlepcrieKTHBBl Pa3BUTHS TEXHUKH M TEXHOJOTMHM U JOCTH)KEHMH TOpPHO-
METaJUTypru4ecKkoi OTpaciu 3a rojabl He3aBUCHUMOCTU PecnyOnuku Y30ekuctan»
(HaBou, 2011-2013); 7-MexnaynapoaHoil HayuHoM KoH(epeHuuu «European
Applied Sciences: modern approaches in scientific researches» (Stuttgart, 2013);
Xumuueckor KoHpepenuun ™onoabix ydeHslx «ChemCYS» (Blankenberge,
2014); wa Hayunom cemuHape TalIKEHTCKOrO XHUMHKO-TEXHOJIOTHYECKOTO
uHctutyta 26.07.2014 r.
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Ony0JMKOBAaHHOCTHL pe3yabTaToB. OCHOBHOE COIEpXkKAHUE NUCCEPTALUU
U3JI0KEHO B 73 Hay4YHBIX MyOJMKALUAX, B TOM 4Hcie 32 )KypHAJIbHBIX CTaThsIX B
3apyOeKHBbIX U pecnyOJUKaHCKUX Hu3faHusax, 40 myOnauKauusx B BHJIE HAYYHBIX
TPYJOB U TE3UCOB JOKIANO0B, | mareHre.

Crpyktypa u 00bém mmuccepranmu. [luccepranuonHas paboTa U3JI0XKeHA
Ha 200 cTpaHUIaX KOMIIBIOTEPHOI'O TEKCTa, BKItOYaeT 43 Tabaui U 55 pUCyHKOB.
CocTtouT u3 BBEIEHMS, YETHIPEX TIJIAaB, 3AKIIOUYECHUS, CIHCKA HCIIOJIb30BaHHOMN
JUTEPaATyphl, HACUUTHIBAIOIIETO 277 HAMMEHOBAHUN U IPHUIIOKEHUS.

OCHOBHOE COIEPKAHUE JUCCEPTALINN

Bo BBegenmum aerca  OOOCHOBAaHHME  aKTyaJIbHOCTH  IPOOJIEMBI,
chopMyIMpOBaHbl 1€lb, HAay4yHas HOBHM3HA U TMpaKTUYeCKas 3HAYUMOCTD
MIPOBOJUMBIX HCCJIEIOBAaHUM, a TaKKe OCHOBHBIC IOJIOKEHHS, BHIHOCUMBIE Ha
3aIHUTY.

B nmnepBoii riaBe, sABISIOLIEHCA JUTEPATYpHBIM 0030pOM, H3JI0KEHBI
COBPEMEHHOE COCTOSTHUE W TEPCIEKTUBBI MCMOIb30BaHUA (OchHaTHO-CHIPHEBOM
06azpl  mupa. Jlana  ¢u3HKO-XMMHUYECKas ~ XapakTepucTuka  (dochopuram
Hentpanbubix  KbI3BUIKYMOB W OTMEUEH psii  CrIoco0OB UX o0OOramieHus
pa3IUYHBIMU METOJaMH. PaccMOTpeHbl BOMPOCHI UCHOJIb30BAHUS HU3KOCOPTHOTO
¢dbochaTtHOro ChIpbsi B TEXHOJIOTMHM TIOJYYEHHS] OJMHAPHBIX (QOCPOpPHBIX WU
azotHoocopHbix  ymobpenuit. IlpoBeaeH aHanu3  HayYHO-TEXHHYECKOMU
JUTEPATypbl MO YIYYIICHHIO (U3UKO-XMMUYECKUX U TOBAapHBIX CBOMWCTB
ammuayHoit  cenmutpel  (AC).  Omnmcanbl  JuTepaTypHble  MaTepHabl,
XapaKTepU3UPYIOIUEe OCOOEHHOCTH TEPMHUYECKOTO pPa3joKEeHHs aMMHAYHON
CENIUTPhl M BJIUSHUE paA3IMYHBIX J00aBOK Ha €€ TepMOCTaOMIBbHOCTb.
[Ipoananu3upoBaHbl pabOTHl M MATEHTHI, MOCBSLICHHBIE BOMPOCAM MOJIYYECHUS
dbocdop- u xanpuuiicoaepkauieil ammuadyHo cenuTpsl. Ha ocHoBanuu ananusa
pE3yNbTaTOB  OMYOJIMKOBAHHBIX palboT chopmMynupoBaHbl Ielib W 33Ja4d
CcOOCTBEHHBIX UCCIIEIOBAHUM.

JUist JoCTUXKEHUsl TIOCTaBJICHHBIX IeJiel B paboTe B KayecTBE HCXOAHOIO
ChIpbSl  HMCHOJIb30BaHbl  ciuenyromue Buisl  ¢ochoputoB  LleHTpanbHBIX
Ko13bu1KyMOB: psiioBast hochopuroBas myka (OM), MBITBIN CYIIEHBIA KOHLIEHTPAT
(MCK), neuteBuanas ¢pakuus (I1D), munepanuzoBanHas macca (MM) u MBITBIHN
o0oxokeHHbId koHueHTpat (MOK), coctaB KoTopbIX npuBenEH B Ta0I. 1.

Tabnuna 1
Xumuueckuii coctas pochaTHOro coipbs

Bunsl CoaepkaHue KOMIOHEHTOB, Macc. % CaO:
ChbIPbA P205 CaO A1203 FCQO3 MgO F C02 P205

OM 17,20 | 46,22 | 1,24 | 1,05 | 1,75 | 2,00 | 16,00 2,69

11D 18,54 | 44,72 | 0,95 | 0,80 | 0,80 | 2,22 | 14,80 2,41

MM 14,58 | 40,80 | 1,17 | 1,37 | 0,53 | 1,85 | 12,84 2,80

MCK 18,22 | 47,28 | 1,18 | 0,60 | 0,99 | 2,29 | 14,9 2,60

MOK 27,26 | 53,36 | 1,30 | 0,51 | 0,61 | 291 | 2,41 1,96
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Bropasi rimaBa nocpsiieHa K U3y4EHHUIO IIpoliecca MOTYyYEHUS] OJUHAPHBIX
dbochopubix ynoopeHudt mytéMm B3aumojencTBus (pocdoputro IleHTpambHBIX
Kb13b11KyMOB ¢ (hOCHOPHOKHCIOTHO-TUTICOBOM Mynbnoi. Ha ocHOoBe nuarpammbl
pactBopuMoctu cucteMbl CaO-P,05-SO3-H,O BBINONIHEH TEOPETUUECKUM aHAIU3
npouecca B3aumojaehcTBus  ¢dochoputroB LlenTtpanbubix  KbI3bUIKYyMOB  C
bochopuokucnotTHo-runcoroit mysiwnoun (OKI'TI) npu 80°C, a Taxxe ONIPEIECIICHBI
OCHOBHBIE TEXHOJIOTMYECKHUE IMapaMeTpbl MOJYy4YEeHHUS OAMHAPHBIX (HOChHOpHBIX
yoOpeHuii rpauuecKuM METOI0M.

Hcxons w3 mogoOpaHHBIX HMHTEPBAJIOB BapbUPOBAHUS TEXHOJIOTMYECKUX
MapaMeTpoB B JAHHOM pa3Jelie UCCIEA0BAaH MPOLECC IOJYYEHHS] OJUHAPHOTO
dbochopHoro  ymoOpeHuss  aKTHUBalME€W  pa3lIUYHbIX  BUIOB  (ochHOpPUTOB
LeHnTpasibHBIX Kb3bUIKYMOB (b ochOpHOKHUCIOTHO-TUTICOBOM IyJIBIIOM,
oOpa3yroueics npu nojiydeHun cymnpedoca. IKCIEPpUMEHTHI MPOBEIAEHBI CO BCEMU
nsaThio BugaMu QocdoputoB Llentpanbubix Kbi3puikymoB. s ux pasiokeHus
UCIO0JIb30BaHa (POCcHOPHOKUCIOTHO-TUIICOBAS MMYJIbIIA - MPOMEKYTOUHBIA TPOTYKT
npousBoicTBa cynpedoca Ha AO «Ammodoc - Makcam» coctaBa (Macc.%): P,Os
11,93; CaO 8,30; SO; 12,34; pH 0,9; 2K : T = 2,4 : 1. IIpouecc pa3iokeHUs
nporekan npu 70°C B teuenue 60 muH. BapbHpoBaioch BECOBOE COOTHOLIEHHWE
($hochOpHOKUCTOTHO-TUIICOBOM MyJbIibI K (hochaTtHoMy cripbio oT 100 : 25 mo 100
: 70. Ilo oxoHYaHMH MpoUEcca IyJblla BHICYIIMBAJach B TepMocTare npu 95-
100°C. Amnanu3bl NPOM3BOJWINUCH MO M3BECTHBIM MeToaukaMm. [lo pasHocTu
COZIEpKaHMs THOKCUA YIJIEpOJa B UCXOJHOM ChIPhE U MPOAYKTE ONPEAENSIACH
cTeneHb jAekapOoHusanuu (ochatHoro ceipbsi. Bo Bcex ombiTax mnonyyanach
myJiblia, MpeacTaBifionias co0oi IrycTylo MIOXOTeKy4uyto maccy. Ui npuaaHus
MyJIbIle TEKYYECTH B HE€ J00ABIISIU ONPEEICHHOE KOJIMYECTBO BOIBI.

Xumudeckuid coctaB GhochopHbIX yaoOpeHuit u3 psamoBoin GochopuToBoit
MYKHU TpeAcTaBieH B Tabu. 2. M3 Hee BUIHO, YTO YBEJIMYEHUE MACCOBOM J0JIHU
dbochoputoBoit Myku ¢ 25 no 70 NpUBOAWT K YMEHBIIEHUIO COJEpP)KaHUS B
MpoayKTax oOmieil, ycBosieMoi u BogHopacTtBopumoit gopm P,Os, ycBosemoi u
BogHOpacTBopuMoii opm CaO u creneHu AexkapOoHu3anuu GocMyku ¢ 65 1o
33%.

Tabauna 2
XuMu4ecKuil cocTaB OAUHAPHBIX GocOopHBIX yao0peHui
Maccosoe pH XHWMHUYECKHN COCTAB BBICYIIEHHOT O MPOAYKTA, %
COOTHO- 10%- P20506Lu. PZOSyCB. PZOSBOL[H. Caooﬁm. CaOyCB. Caosoun. COZ
LICHUE HOT'o o 1O JIUM.
OKITI: |pacTBOpa TIM. K-Te
oC MPOJyKTa K-Te

100:25 | 3,51 25,17 | 17,43 | 11,40 | 30,78 | 16,90 | 10,20 | 1,04
100:30 | 3,75 25,01 | 16,34 | 7,27 | 32,43 | 16,69 | 9,18 | 1,52
100:40 | 4,64 | 2431 | 14,14 | 2,01 | 34,63 | 1641 | 6,07 | 2,66
100:50 | 5,86 | 23,43 | 12,35 ] 0,96 | 35,85 | 15,37 | 4,98 | 3,86
100:60 | 6,00 | 22,56 | 10,77 | 0,68 | 36,53 | 14,41 | 4,33 | 4,55
100:70 | 6,10 | 22,08 | 9,69 | 0,53 | 37,45 | 13,16 | 4,07 | 5,28
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AnanornyHas KapThHa HaOJOnaeTcs W MpH TNepepadoTKe MbUIEBUAHOM
(dpakuuu, MBITOrO CYIIEHOTO KOHILIEHTpaTa, MUHEPATM30BaHHON MAacChl U MBITOTO
000CKeHHOr0 KoHlleHTpaTa ¢pochoputoB LlenTpanbHbix KbI3bUIKyMOB.

Cenbckoe X035MCTBO TpeOyeT, 4YTOObl B KOMIUIEKCHOM YyI0OpeHuuU
COOTHOIIIEHHE BojHOpacTBopuMoin Gopmbl P,Os k ycBosiemoit opme P,Os 6bu10
0,5 : 1. Dromy TpeboOBaHMIO, B HALLIEM Clly4yae, OTBEYaOT OAUHApHbIE PocPOopHbIE
ynoopenus, nonydeHubie npu cooTHomenuu OKITI : ®C = 100 : (25-30). Tak,
npu cootHomeHun OKIII : ®C = 100 : 30 ™Mbl mojgyyaem U3 PSAIOBOU
(dochopuroBoit Myku ynodpenue cocrapa (Macc.%): 25,01 PyOsosu; 16,34 PoOsycp ;
7927 PZOSBO}:[H.; PZOSyCB. . P20506H_I. = 65%; P205BO£[H. . P20506H_I. = 29%; 32343 Caoo6m.;
16,69 CaOye 1 9,18 CaOygyy. M3 mpeBnaHoN Qpakiyy moiydaeMm ynoOpeHHe
coctaBa: 25,11 PyOseei; 16,97 PaOsyens 9,24 PoOsyom; P2Osyes. @ P2Osoom. = 68%;
PyOspom. @ P2Ososm. = 37%; 31,18 CaOggu; 17,18 CaOye m 9,36 CaOyyy,. U3
MBITOr0 cymeHoro koHueHrtpara: 24,46 PyOsosu; 15,84 PoOsyes; 8,43 PrOspom;
PZOSyCB. . P20506H_I. = 65%; P205BO}1H. . P20506H1. = 34%; 31964 Caoo&u.; 16914 CaOyCB.
u 9,23 CaOygy.. M3 MunepanuzoBannon Maccel: 22,56 PyOsosu; 14,47 PyOsyes ;
7)71 PZOSBO}:[H.; PZOSyCB. . P20506H_I. = 64%; P205BO£[H. . P20506H1. = 34%; 28:91 Caoo6lu.;
14,62 CaOy, n 8,81 CaOygyy. M3 MBITOrO 000KEHHOrO KOHUIEHTpara: 27,97
P20506H_I.; 16940 P205yc13.; 11956 P205BOL[H.; PZOSyCB. . P20506m. = 58%; P205B0}1H. .
P20506m. = 41%; 33,81 CaOgpy; 12,87 CaOyep 11 10,89 CaOpyy .

B xone 51abopaToOpHBIX OMBITOB OBUIO YCTAHOBJIEHO, YTO C YBEIMYEHHEM
gomu ®@C B cmecu ¢ DKITI no 35 um Oonee mnonydeHHas IMylbla IUJIOXO
MOJIBEPraeTcsi TpaHyJsALMH, MPOYHOCTh MOJyYyaeMbIX TI'paHydl Huzkas (5,2-6,0
Kr/cM°), B IIPOIYKTE GOJIBIIOE KOIMYECTBO MEIKOH dpakimu (25-30%) U HU3KOE
coliepkaHue ycBosieMoil U BojopacTtBopuMoil hopm P,Os. Jlnig ycTpaHeHus: 3Tux
HEJI0OCTATKOB ObUTM  TPOBENICHBI UCCJIeI0BaHNUA, B KOTOpBIX K
cyabdokanbuuiipocPaTHbIM CYCIEH3USIM, TOJYUYEHHBIM TPU COOTHOUIECHUSX
OKTTI : ®C =100 : 35 u 100 : 40, nobasmsum kucisle ctoku (KC), cogepxariue
3-3,5% P,0s u obpasyromuecss Ipu MPOU3BOACTBE IKCTPAKIIMOHHON (ochopHoi
kucnotel. [Ipu ontumansHom cootHomennu OKI'TI : @C : KC = 100 : 35 : 20, B
yIOOpEeHUH OTHOCUTENBbHOE cojep:kaHue ycBosieMoil gpopmbl P,Os mo numoHHON
kuciore nosbimaercs ¢ 61,42 no 68,86%, a IpOYHOCTH I'paHyJl pa3MepoM 2-3 MM
yBenuunBaercst 10 17-21 kr/em’.

ConeBoii cocTaB Mmojiy4aeMbIX OAUHAPHBIX (POCHOPHBIX yAOOpEHUI COCTOUT
U3 TUApo- U jauruapooprodochaToB  KaJbluUs, AKTUBU3UPOBAHHOIO U
HEJI0pa3IoKeHHOTo (pTopkapOoHaTanaTura.

Pa3zpaboTana TexHosorus nojydeHust oguHapHoro gocdopHoro ynoOpenus
(puc. 1) n anmpoOupoBaHa B ONBITHO-MPOMBIIIJIEHHOM MaciliTabe. ATpOXUMHUYECKHE
UCTIBITAHUST OAMHAPHBIX (OCHOPHBIX YAOOpPEHUN TMOKa3alid, YTO OHHU IO
s dexktuBHOCTH HEe ycTymaroT ammodocy. CebecToMMOCTh HMX MPOU3BOJCTBA
3HAYUTEIBHO HUXKE, YEM CTAHIAPTHBIX TYKOB.
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Kucneie croku MOK PsnoBas hocmyka

v v | ¢HSO4 } {Kucnsie croku
Ilynbna R
OKCTPAKTOP - PEAKTOP
4
=
m A 4
y BAPABAH
I'PAHVYJIATOP-
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ynoopeHue

Puc. 1. lIpyHnunuagdbHasi TEXHOJOTHYECKAasi CXeMa Mpouecca MoJy4eHust
OAMHAPHOIO (pochopHOro ynodopenus

Tperbss raaBa jauccepTald MOCBAILIEHA K HCCIEJOBAHUIO Ipolecca
MOJIYYeHHsI TBEPJbIX a30THOPOCPOPHO-KATBIUEBBIX W KUIKUX KOMIUIEKCHBIX
yIoOpeHuid Ha OCHOBE HEMOJHOro pasnoxkeHus KbI3puikymMckoro ¢ocgaTHoro
CBIPbSl A30THOM KUCJIOTOM.

W3BecTHO, 4YTO mpolecc paszioxkeHuss (GocPopUTOB a30THOM KHUCIOTOM
ocHoBaH Ha (azoBoMm paBHOBecuu B cucteme CaO-P,0s5-N,0s5-H,O. Ucxons u3
ATOr0, HAaMU TMPOBEJEH TEOPETHUECKUN aHalM3 Mpolecca Pas3iokKeHUs psAIoBON
dbocmykn u mnpuieBuaAHOW Qpakinuu dochoputo LlenTpanbhubix KbI3buikymMoB
a30THOW  KHUCIOTOM MmyTéM rpadUyeckuxX TMOCTPOCHUH HA  JUarpaMme
pactBopuMoctu cuctembl Ca0-P,05-N,Os5-H,O. Onpenenenbl cOCTaBbl JKUAKOU U
TBepAOW (a3 mpU pa3IUYHBIX HOPMAX M KOHLEHTPAIUSX a30THON KHCIIOTHI.
Pe3ynbpTaThl aHamu3a NOATBEPAUINCH SKCIIEPUMEHTAILHBIMU JaHHBIMU.

JlanbHeiiline WCCleloBaHUA OBbUIM  HANpaBICHbl HA MOJEPHHU3ALUIO
CYLIECTBYIOLIEH TEXHOJIOTHUU MOJYYeHHUS HUTpoKaibuuiipochaTHOro yaoOpeHus.
HUx 3agaua - mnoBeicuTh copaepxkanue P,Os B TBepaom ¢ocdopcoaepamiemMm
ynoOpeHun, u30aBUTh TBEPJOE yIOOpEHHE OT HUTpaTa Kajbliug M Ha OCHOBE
pacTBOpPOB HUTpaTa KaJbliUg HAJIAIUTh BBINYCK Ppa3JIMYHBIX MApOK >KUIKHX
a30THOKANBIMEBbIX ynoOpenuil. s atoro psimoBas gocmyka oOpabaThiBasiach
59%-nol a30THOU KucaoTou npu €€ Hopme oT 40 1o 75% npoTUB CTEXHOMETPUH
Ha paznoxeHnue CaO B ceipbe nipu 40-45°C B Teuenue 30 MuH. 3aT€M MOJYYEHHbBIE
nyJblbl aMMoHU3upoBanuck 10 pH=3,0 ¢ uenpio mepeBoaa BOIOPACTBOPUMOM
dbopmel P,Os B TBepaytO (ha3y Mo peakiuu:
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Ca(H2P04)2 + Ca(NO3)2 + 2NH3 = 2C3HPO4 + 2NH4NO3

[locne »toro mnynbna UEHTPUPYTUPOBATACH C TOJYYEHHEM TBEPAOIO
azotHo(ochopHokanbiueBoro (NPCa) ynobpenus u pacTBopa HUTpaTa KaJbIlus.
TBepnas ¢aza BbICylIMBaIaCh U aHAJTU3UPOBAIACH.

Pe3ynbTaThl ONBITOB MOKAa3aJIM, YTO MPH pa3leICeHUHM aMMOHHU3UPOBAHHOMU
HUTpOKaJIbLIMpochaTHOW MynbIbl, nolydeHHOW mnpu Hopmax HNO; 40-75%,
dbochop mpakTUUECKU HE MEPEXOAUT B KHUAKYIO (a3y, C MOBBIIIEHUEM HOPMBI
aQ30THOM KHCIIOTHI CTEMEHb Iepexojia a30Ta MW KajJbllUid YBEIUYUBACTCS
He3HauuTenbHOo. Comeprkanue Nogy, P2Ososm, CaOggy B TOTYUYEHHBIX YIOOPEHUSX B
3aBucuMoctu oT HopMbl HNO; konebnercs B mpeaenax 4,52-10,39; 18,70-22,85 u
31,15-41,94% cootBercTBeHHO (Tabi. 3). [Ipu 3TOM OTHOCUTEIHLHOE COIEpKaHUE
ycBosiemoit popmbl P,Os mo 2%-HoMy pacTBOpy JUMOHHOM KucioThl U 0,2 M
Tpunony b cocrtaBnger coorBerctBeHHO 51,07-79,04 u 34,35-67,70%. CoctaB u
CBOMCTBA TaKUX yAOOpEHUM, yxke N30aBICHHBIX OT HUTPATA KaJIbIHs, 3HAYUTEILHO
yIIY4IIEHBI IO CPAaBHEHUIO ¢ yaoopenuem, mpousBoguMoM AO «CaMapKaHIKUME.

Pentrenorpaguueckue HCCIIeIOBAHUS a30THO(HOCHOPHOKAIBIIUEBBIX
ynobpenuii nokasanu, uro coctaB NPCa — ynoOpeHus, mOJy4eHHOrO Ha OCHOBE
pa3zesieHus] KUCIbIX U aMMOHU3MPOBAHHBIX HUTPOKAIBIUNH(OCHATHBIX MYIbII, B
OCHOBHOM XapaKTepHU3yeTCs HaJW4MeM MOHO — W JuKaibluiidocdara, HUTpaTa
KIBIIUS U aKTUBHUPOBaHHOTO (TopkapOonartanatuta. OmnpeneneHbl (HU3MKO-
XUMHUYECKHE U TOBAPHBIC CBOMCTBA: TUTPOCKONMMYECKAsl TOUKA, CICKUBAEMOCTh U
npoyHocTh rpanyi NPCa — ynoOGpenuii.

N3  sxuakodt daspl, mpeacTaBisAmOmIe co00M  HUTPATHOAMMOHHUNHO-
kanbuueBbli pactBop (HAKP), myrem e€ ammonu3anuu, 1ub6o 100aBIeHUEM B HEE
HUTpaTa aMMOHHS, JuMO0 Kapbamuaa, aMOO pacTBopa KapObamMugoaMMHUAYHON
cemutpbl (KAC) mnonydeHbl pa3nuyHble MapKh S>KUJIKUX a30THOKAJIBITUEBBIX
ynoopenuii OKAKY).

Tabnauna 3
XMMHYeCKHUl COCTAB BHICYIICHHBIX Y100 peHuil
u pH XWMHUYECKHUI COCTaB BBICYIIEHHBIX YA0OpeHuH, %
opma o
HNO,, |10 7oT0 P20syen. | p
o | pact  |PyOs6u | O THIM. Hg TS;;'E P20550n | CaOusws | CaOyen | CaOpox | Noow
BOpa K-T€ '

40 505 | 22,85 | 11,67 | 7,85 | 0,78 | 41,94 | 21,98 | 5,61 4,52

45 4,84 | 22,63 | 11,94 | 8,38 1,67 | 39,89 | 22,17 | 5,96 | 5,30

50 4,72 | 22,46 | 12,39 | 9,30 1,92 | 38,58 | 22,54 | 6,02 | 6,03

55 4,34 | 21,81 | 12,73 110,53 | 2,25 | 36,82 | 22,87 | 6,17 | 6,89

60 4,36 | 20,58 | 13,22 | 11,10 | 2,83 | 35,19 | 23,41 | 7,76 | 7,72

65 4,40 | 20,21 | 13,93 | 11,51 | 3,21 | 33,93 | 23,74 | 9,48 | 8,02

70 4,23 119,40 | 14,25 | 11,94 | 3,63 | 32,63 | 24,09 | 10,04 | 9,12

75 4,22 | 18,70 | 14,78 | 12,66 | 3,91 | 31,15 | 24,75 | 10,31 | 10,39
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B mepBom cnocobe HAKP monpeprancs ynmapke ¥ aMMOHU3UPOBAJICS 10
3Hauenut pH 5, 6 m 7, mpu temnepatype 40-45°C. Cymma NUTATENbHBIX
koMmrioHeHTOB B oOpasmax KAKY B 3aBucumoctu or pH u HOpMbl HNO;
n3MeHsiercst B uurepnaie 26,36 — 30,05%.

Bo Bropom Bapuante k oOpasuam HAKP poGapmsuii rpaHylinpOBaHHYIO
ammuauynyio cenutpy (34,6% N) mnpousBoaumyo AO «Makcam-Uupuuk», npu
BecoBbIX cooTHomeHUsIX HAKP : NH;NO; = 100 : 30 u 100 : 50. B 3aBucumoctu
ot HopMbl HNO; u cootHomienuss HAKP : NH4NOj; coctaB dKAKY mensercs B
cienyomux npeaenax (Bec. %): oommwmit azot ot 13,63 no 20,46; amMuadHbId - OT
4,68 no 10,35; autpatssiii - ot 8,90 no 10,12; obmmit CaO - ot 7,38 mo 11,18;
ycBosgeMbii - oT 7,35 no 11,15; BomopactBOopumblii - oT 7,31 mo 11,13, cymma
nuTaTeabHBIX KOMIOHEHTOB (Nogy, + CaOggy.) oT 24,81 mo 27,84. MakcumanabHOE
cojiepkaHue oOIero a30Ta U CyMMbI TUTATEIbHBIX KOMIIOHEHTOB UMEIOT 00pa3Iibl
KAKY npu nHopme kucnorsl 75% u cootHomennn HAKP : NH4NOs, paBHbIMU
100 : 30 m 100 : 50.

Tpetuit BapuaHT 3aKiIOYaiCs B MCCICIOBAHUU BO3MOXKHOCTU TOJYUYCHUS
XAKY B npucyrctBuu kapbamuna (46,2% N), npousBoaumoro AO «Makcam -
Uupuuk». PesynpraThl anammza mnonaydeHHbIX JKAKY mokas3siBaloT, 4YTO C
MOBBLIIICHUEM KoJinuecTBa JoOaBisiemoro kapO6amuma B HAKP B o06pasmax
cHmkaercsa coaepkanue CaO, aMMHavYHOW U HUTPATHOU (OpM a30Ta, BO3pacTaeT
KOJJMYECTBO AaMHUJHOTO M OOIIEro asoTa, a TakkKe CyMMa IIHUTaTelIbHBIX
koMnoHeHToB. Tak, mpu Hopme HNO; 40% c¢ yBennueHHeEM KOJIMYECTBA
kapOamuaa, 1.e. co cHmkeHueM cootHomenuss HAKP : CO(NH;), ot 100 : 30 no
100 : 80 mabmonaercs ymensiienue CaO ot 11,23 no 7,95%, amMuadHoro azora —
ot 0,71 no 0,50%, nurparHoro azora — ot 5,12 1o 3,89% u yBenu4yeHHE CyMMBbI
MUATATENBHBIX KOMIOHEHTOB OT 27,64 no 32,75%. Ilpu apyrux Hopmax HNO;
HaOJII0/1aeTCsl aHAJIOTUYHAS 3aKOHOMEPHOCTb.

B npyrom Bapuante nonyuenus JKAKY B kauecTBe 100aBKH MCIIOJIB30BAJICS
pactBop KAC. KAC — 3T0 KOHIIEHTpUPOBAHHOE a30THOE YI0OpEeHHE, CoAepIKallee
10 32% a30Ta ¥ MIMPOKO MPUMEHSIEMOE B CEIBCKOM XO3siicTBe. [[s1 mosydeHus
stoil mapku XAKY npumensuincs ammonusupoBanHbiil pactBop HAKP ¢ pH = 6
n KAC ¢ conepxannem 30,58% azora. [Ipu nHopmax HNO; 40 u 65% nsmenenue
BecoBoro cootHomenuss HAKP : KAC ot 100 : 30 go 100 : 100 cnocoGcTByer
BO3pAaCTaHUIO OOIIEro, aMMHA4YHOTO0, HUTPATHOTO, aMHUJHOTO a30Ta U CYMMBbI
MUTATECIBHBIX KOMIOHEHTOB OT 12,65 mo 18,92; ot 16,49 no 21,60; ot 2,84 no
5,39; ot 6,53 10 8,49; ot 7,29 no 8,03; ot 8,75 nmo 8,98; ot 2,68 1o 5,87; ot 2,67 no
5,85; ot 23,85 nmo 26,23 u ot 25,39 no 27,38% cootBercTBeHHO. [Ipu npyrux
Hopmax HNO; HaGmroaercs Takas ke 3aKOHOMEPHOCTb.

Ompenenenbl  GU3HMKO-XUMUYECKHE CBOWCTBA  (TUIOTHOCTh, BSI3KOCTb,
JABJICHUE  HACHIIIEHHBIX  MMApOB W TEMIeparypa  KpHUCTALIM3AIIUHN)
cuntesupoBanubix JKAKY. B 3aBucumocTd OT BHAa UM KOJIMYECTBa
HCIIOJB30BAaHHOTO a30TCOJEPKAIIETO0 KOMIIOHEHTa, a TaKXe TeMIepaTyphl,
MJIOTHOCTH U BsA3KOCTh JKAKY Haxongarcs B npenenax 1,2889-1,5347 r/em” u 1,65-
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22,44 cll3, uyTo BIOJHE IPUEMIIEMO ISl UX MEPEKAYKH, TPAHCIIOPTUPOBKH, a TAKKe
ompeAeseHusl yciaoBUM xpaHeHus. [laBiaeHue HachllleHHBIX napoB JKAKY
BO3pAaCcTaeT C TMOBBIINICHUEM TEeMIEpaTypbl M YMEHBIICHUEM KOHIICHTpAIluU
MUATATENbHBIX KOMIOHEHTOB B uHTepBasie 20-40°C u Haxomgutcs B npeaenax 0,73-
5,96; 1,27-6,38 u 0,36-5,19 xIla coorBercTtBenHO I no6aBku NHyNO;,
CO(NH;), u pactBopa KAC. Ha ocHOoBe NOJIydEHHBIX JaHHBIX OMPEACIICHBI
yclIoBUs XpaHeHus i pasznuuHbix mapok KAKY. BeisiBneno, uro KAKY,
noyiydyeHHble mpu onTuMalibHbIX cooTHomeHusx HAKP : (NH4;NO;, CO(NH;),,
KAC), xapakTepu3yroTcsi Majioil JIETY4eCThIO IIPU XPAaHCHUH U BHECEHHH B TIOUYBY
B KJIMMaTU4YECKUX yclioBUAX PecryOnuku Y30ekucras.

Temnepatypsl kpuctamummsanuu oOpaszioB KAKY, mnomydeHHbIX mpu
onTuMaibHbIX ycioBusx (Hopma HNO; 40-65%), wHaxomsTcss B oOjacTu
temmneparyp 6 — (— 23,5)°C, uTo MO3BOJISIET UX XPAaHUTh U MIPUMEHATh B OCCHHE—
JeTHee BpeMs 6€3 0COOBbIX TPYAHOCTEH.

Takum o0Opazom, pe3ybTaThl MIPOBEJICHHBIX UCCJIeI0BaHUM
CBUJICTEIILCTBYIOT, UTO BCE BUJIbI CHHTE3UPOBAHHBIX JKHJKUX a30THOKAJIBIIUEBBIX
yoopeHuit o0nanaroT YIOBJIETBOPUTEIbHBIMU (hU3UKO-XUMUYECKUMHU
CBOMCTBaMHU, O00ECIEUMBAIOIIMMU MX CTAOMJIBHOCTH B YCJIOBHSX JJIUTEIHHOTO
XpaHECHUS.

[IpennokeHa TEXHOJIOTMYECKash CX€Ma M COCTaBJIEH MaTepuajbHBIN OanaHc
Mpou3BOJCTBa TpanyiaupoBaHHbIX NPCa u  XKMIKUX  a30THO-KaJbIIMEBBIX
yI00peHuH.

B uerBepTOii TiIaBe TPUBEACHBI PE3YJIbTaThl Pa3paOOTKU U BHEIAPECHUU
TexXHoJoruu  azotHodochopHOro yaoOpeHuss Ha oOcHOBe KbI3BUIKYMCKHX
dhochopuToB 1 pacriaBa 1100 pacTBOpa AMMUAYHON CETUTPHI.

N3ydeno B3aumojelcTBHE BCceX TMATH BUAOB  (PochaTHOTO  CHIPhS
HenTpanbubix KbI3bUIKYMOB, COCTaB KOTOPBIX MpHBEAEH B Tadd. 1, ¢ pacmiaBoM
ammuadHou cenutpbl Ipu 180°C B TeueHne 30 MUH B 3aBUCHUMOCTH OT KOJIMYECTBA
nobasku ¢dochopura B pacuere Ha P,Os ot 1 mo 5% P,Os (tabn. 4). Uzyueno
TaKkKe B3aUMOJCHCTBUE PAMOBOM  (OCMYKH, TBUICBHAHOW (pakuuu u
MuHepanu3oBaHHOU Macchl pochoputoB LlenTpanbubix Ko3buikymos ¢ 70, 80 u
90 %-upMu pactBopamu ammuadHod cenutpsl npu 110°C B Teyenue 30 muH.
[lokazaHo, 4TO MpU TAaKOM B3aUMOJIEUCTBHM MPOUCXOAUT Kak JAeKapOOHU3AIUs
(docdaTHOro ChIphs, TaK U €r0 AKTUBALIMS, TO €CTh NEPEXO/ HEYCBOSIEMOU (hOpMBI
P,Os B ycBosemyto mig pacteHuil Qopmy. M3ydeHa KHHETHKA MPOLECCOB
JeKapOOHM3AIMM M AaKTUBALlUM PAIOBOM  (PocPopuUTOBOM MYKH pacIijiaBoM
cenutpel. Hanbonee MHTEHCUBHO MPOIIECC aKTUBALMU MPOUCXOAUT B TIEPBBIE TPH
MUHYTHI B3aUMOJICHCTBHSI, TOBBINIAsE OTHOCUTEIBHOE COJACPKAHUE YCBOSIEMOU
dbopmel P,Os mo nuMonHOM kuciotre ¢ ucxoaHoro 18,49% no 68,81; 65,59 u
62,65% npu nodaske k cenutpe dhocMmyku B komuuectse 3,0; 4,1 u 5,04% P,0:s.
Ilocne »Toro mpouecc axkTUBanuu 3amenisercs W mnociae 20-TH MUHYTHOTO
B3aUMOJICHCTBUSl ~ MPAKTUYECKH  OCTAHABIMBACTCS, JOCTUTHYB  3HAUYCHUU

OTHOCHUTEJIBHOTO cojiepkaHus ycBosieMod ¢opmbl P,Os mo JMUMOHHOW KHCIIOTE
94,66; 92,19 u 87,10%.
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XuMH4YeCKHUil cOCTAB yA00peHHH, MOJyYeHHBIX BBeICHHEM B PACILIaB

Taoauua 4

aMMHa4YHOH cesuTpbI pocaTHOro cbipbs LlenTpanbubix Kbi3bliikyMoB

, - | 5 s | 2 N g g .
éa% ‘;go o gogd ggg’ © Cﬁiﬁof%\o
2Bl = 557 % | Baeu|f |2 F |5 |SEaltsv
S a % 2“ g % 2 o o E T =
[Ipu rcnonp30BaHUM PSATIOBON POCMYKH
7,0 | 100 (6,8932,2511,05]0,92 | 1,03 | 2,70 (2,44 10,94 | 0,53 | 87,61 | 98,09
13,0 | 100 6,98 30,75]2,01 | 1,69 | 1,95 | 5,69 (4,79 | 1,45 0,97 | 84,07 | 97,01
20,0 1100 |7,0129,15|3,00 2,42 | 2,87 | 835 16,60 | 1,52 | 1,45 | 80,66 | 95,66
30,0100 (7,09 27,10 4,10 | 3,10 | 3,83 [11,01(8,05|1,57|2,10 | 75,60 | 93,41
40,0 | 100 | 7,14 |25,24| 5,04 | 3,71 | 4,45 |13,12]9,02 | 1,61 | 2,85 | 73,61 | 88,29
[Ipu vcnoab30BaHUM MBUIEBUAHON PpaKkIuu
5,0 | 100 6,85(32,8110,90|0,79 | 0,88 | 2,18 (1,96 | 0,78 | 0,37 | 87,77 | 97,78
12,0 | 100 | 6,94|30,70 (2,01 | 1,70 | 1,95 | 4,84 (4,08 | 1,21 | 0,86 | 84,57 | 97,01
20,0 |1 100 | 6,96|29,24| 3,15 | 2,56 | 3,03 | 7,60 |6,18 | 1,31 | 1,39 | 81,27 | 96,19
27,0100 6,99(27,41|4,10 3,17 | 3,83 | 9,67 |7,06 | 1,36 | 1,86 | 77,31 | 93,41
37,0100 | 7,00|26,01|5,17 | 3,80 | 4,56 [12,51(8,63 | 1,40 | 2,63 | 73,50 | 88,20
HpI/I HCITIOJIB30BAHUHA MHHepaHHSOBaHHOﬁ MAaCCBhI
8,0 | 100|6,75|31,71|1,020,65| 0,79 | 3,23 |2,53 | 1,07 | 0,75 | 63,72 | 77,45
16,0 | 100 | 6,83 129,492,011 | 1,24 | 1,43 | 5,86 [4,08 | 1,41 | 1,53 | 61,69 | 71,14
26,0100 |6,86|27,83(12,96 1,68 | 1,96 | 8,17 (5,42 |1,47|2,47 | 56,75 | 66,21
36,0 | 100 (6,88 125,58 4,14 | 2,13 | 2,48 [10,86/6,88 | 1,61 | 3,36 | 51,45 | 59,30
48,0 |1 100 | 6,90 |23,94|4,95 2,24 | 2,76 [13,47/8,24 | 1,71 | 4,28 | 45,25 | 55,75
HpI/I HCITIOJIB30BAHHWH MBITOT'O CYH_ICHOFO KOHHCHTpaTa
6,0 {100 6,40(32,56| 1,02 0,79 | 0,96 | 2,71 |2,44 | 1,16 0,45 | 77,45 | 94,11
12,0 100 | 6,5830,74 1,97 | 1,42 | 1,78 | 5,15 (4,31 | 1,82 0,96 | 72,08 | 90,35
19,0 | 100 | 6,72(28,97 2,94 | 1,94 | 2,52 | 7,65 (5,99 | 1,99 | 1,57 | 65,98 | 85,71
27,51100 | 6,78 (27,15| 3,98 | 2,36 | 3,18 [10,36|7,67 | 2,14 | 2,31 | 59,29 | 79,89
37,0100 | 6,82|25,3215,04 | 2,65 | 3,62 [13,02(8,88 | 2,42 | 3,07 | 52,57 | 71,82
HpI/I HCITIOJIB30BAHHWH MBITOT'O O60)K)KCHHOI"O KOH]_ICHTpaTa
3,8 {1005,95/33,12/0,97 0,21 | 0,69 | 1,92 {1,67 | 0,93 | -- 21,64 | 71,13
8,2 110016,1032,09/1,96|0,39 | 1,35 | 4,08 |3,29 | 1,58 | -- 19,89 | 68,87
12,4100 |6,24130,50({2,98 0,50 | 1,96 | 5,94 (4,40 | 2,05 | -- 16,77 | 65,77
17,4100 |6,40(29,7414,02| 0,56 | 2,44 | 8,04 |5,45 2,51 | -- 13,93 | 60,69
22,2100 16,57 (28,47| 5,06 | 0,62 | 2,91 [10,67/6,30 | 3,08 | -- 12,25 | 57,51
38 |10016,73(25,20| 7,60 | 0,64 | 3,15 |14,86|6,75 | 3,16 | -- 8,42 | 41,44

43




Kunernka nekapOoHHM3alIMU UMEET aHAIIOIMYHBIN XapakTep - MaKCUMaJlbHAs
CKOPOCTb B TeueHHUE nepBbix 10 MUHYT M 3aKaHYMBAETCs MpakTU4ecku uyepe3 20
MUHYT (puc. 2). OT0 Jaé€T OCHOBAaHUE CUUTATh, YTO JAeKapOOHU3AIMS U SIBISETCS
npuuyrHOM akTuBauuu. Jleno B ToM, uto B ¢ocdopurax ILleHTpanbHBIX
KbI3bU1KyMOB Ha0I1I0/1a€TCS OYEHb TECHOE MpopacTaHue Apyr B aApyra ¢hochaTHoro
MUHepana ¢ kapboHatHoM Kanbuusa. Beigenstommecs rassl (NH;, CO,, H,O) npu
B3aMMOJICUCTBUM KapOOHaTa KalbIUsl C CEJIUTPOM pa3pylialoT CTPYKTYpYy
dbocdarnoro munepaina, nepeBojs P,Os B HeM B ycBosieMyto JJis pacTeHul hopmy.

N3yyeHsl peosioruueckue CBOMCTBA paCIJIaBOB M PACTBOPOB aMMHUAYHOU
cenutpsl ¢ nobaBkamu pochoputon Llentpanpubix Kezpuikymos. [lo 3HaueHusam
IJIOTHOCTH M BA3KOCTH HUTPO(DOCHATHBIX TUIABOB U ITYJIBI MOKHO 3aKIIOYUTh, YTO
UX MOKHO JIETKO NE€peKayrmBaTh U3 OJHOIO amnmapara B Ipyroil u rpaHyIupoBaTh B
CylllecTBYIOIIeH OalrHe 1100 B 6apabaHHOM TpaHyJISTOPE-CYIIUIIKE.

Beenenne ¢ocdarHoro coipbsi B paciuiaB, JUOO B KOHIIEHTPHUPOBAHHBIM
pacTBOp aMMMA4YHOM CENUTPHl MPUBOAUT K 3HAYUTEIBHOMY YBEIWYEHUIO
MPOYHOCTH TpaHyd THoiydaeMoro aszotHodochopHoro ymobpenus. Tak, eciau
MPOYHOCTh T'PaHyJsl aMMHA4YHOM cenuTphl cocTaBisieT 1,6 Mlla, To BBeneHue B €€
paciaB psigoBodt pocmyku B konuuectBe 1% P,Os MpUBOAUT K MOBBIMICHUIO
storo nmokazateis 10 4,26 Mlla, 2% P,0s - 5,95 MlIla, 3% P,Os - 7,11 MlIlIa, 4,1%
P,Os - 7,51 Mlla u 5% P,0s - 7,8 MIla. Ananornunas kapTuHa U C APYTUMHU
BUjaMu (pochaTHOro ChIpbHS.
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M POAOITXUTENBHOCTb BpeMeHn, MnH

Temnepatypa npouecca 1- 170°C 2 - 180°C

Puc.2. 3aBucumMocTs N3MEeHEHHS CTeNeHU JekapOoHu3anuu ¢gochaTHoro
CbIpbs OT COOTHOIIEHUSI AC: @M H Npoa0IKUTETbHOCTH NPoLecca
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[Ipu noGaBnenun B miaB cenutpsl ¢pocmyku B konmuectse 1,05 - 5,04%
P,Os cHmxaercss MOpUCTOCTH TrpaHyl pasmepoM 2-3 mm ¢ 9,15 mo 7,08%,
yBEJIMYMBACTCS 3HAUYCHHE HACBIITHOIO Beca MojydaeMmbix yaoOpenuit ¢ 0,925 no
1,033 r/cm’. CIeKMBAEMOCTb YHCTON aMMHAYHOI CENMTpHI OLeHHUBAeTCS B 4,67
kr/cm”. Tlpu BBeneHnu B eé coctas 5,04% P,0s GocMyKH CIEKNBAGMOCTD IPaHyIL
nonmkaercs 10 1,7 kr/em?,

TepMuueckrum METOOM aHaJIU3a U3YUYEHO BIUsHUE QocaTHBIX 10OABOK Ha
nonumopdueie mnpespaieHuss AC. IlonydeHHbIe J@aHHbIE TOKa3bIBAIOT, YTO
yBelMueHue coaepxkanus go6asku or 1 nmo 5% P,Os npuBoguT K pocty
TeMmmepaTypbl MoauduKanuonHoro mepexomza IV — III ot 53,7 mxo 56,6°C. Tpu
TepMo3(pderra 3apUKCUPOBAHBl Ha KPUBBIX OXJIAKIEHUS, KOTOPbIE XapaKTEpHBI
s nepexonos mias — I; I — 1I; 11— IV. Bospacraer taxxke temmeparypa
nepexongoB I — Il u I[I— IV or 128,2 no 132 wu ot 50,1 go 53°C coOTBETCTBEHHO.
Ipu marpesannn AC temmepatypa npespamenus IV—III cocrasmser 44,8°C, a
n00aBku (ochaTHOTO ChHIpbS MPUBOJAT K TMOBBILIEHUIO TEMIIEPATypbl AAaHHOTO
npeBpalieHus, u s odpasia ¢ comepxkanueM docdartHoit nod6aBku 5% P,Os oHa
coctaBsier 56,6°C. Msmensiorcs u Temmeparypsl mepexonos II—II II—I u
[—>mnnaB B a30THODOCHOPHBIX YyAOOPEHUH U COCTABIAIOT COOTBETCTBEHHO 90-90,5;
130,2-132,4; 168,5-166,3°C, B 1O BpeMsl KaK TEMIIEpPaTyphbl dTUX MEPEXOJ0B s
ncxoaaor AC cocrtasisaroT 89,2; 129,9 u 170,30C.

Takum o0Opasom, mnpu go0GaBke (ochaTHOro ChIpbsi HPOUCXOIUT
crabunuzanus moaudukanuu [V u nmoatomy npu xpaneHun ¢GpochaTuznpoBaHHON
aAMMHAYHON CeIUTPBI MPH KONeGaHMUsIX Temreparyp 10 +54°C pe3knx 06BbEMHBIX
U3MEHEHU €€ KpHUCTaJIOB, CBSA3aHHBIX C MOAM(PUKALMOHHBIMHU MEpPEeX0JaMHu,
MPOUCXOUTH HE OyET.

TemoBbie 3¢ heKkTbl MOAMPUKALMOHHBIX MEPEXOA0B U3y4aeMbIX 00pa3loB,
onpenenéunple Ha npudope NETSCH STA 409 PC/PG, moka3bIBalOT, 4TO HX
3HAYEHUs 3HAYUTEIBHO HUXKE, YeM TeIUIOThl mepexonoB wucxogHoit AC.
CrnenoBaTenbHO, OHM TPOUCXOASAT C MEHBUIMMHU TEIJIOBBIMH HM3MEHEHUSIMH MU
100aBKU OKa3bIBAIOT TOPMO3sIee JEeHCTBUE HA MOAU(PUKAIIMOHHBIE MPEBPAICHUS
U B TOUKAX Mepexoja NpeBpauieHus MpoTeKalT He J0 KOHIIA.

W3BecTHO, 4YTO MOBBIINIEHHAS KHUCIOTHOCTh IUIaBa aMMHAYHOW CEIUTPHI
MIPUBOIUT K €ro B3phIBY. [loaTOMY ObLTO M3ydeHO OydepHoe neiictBue GocharHoi
n00aBKM Ha KHUCIOTHOCTb IUIaBa cenuTphl. llpu BblepXkKe IUIaBa CENUTPHI B
teueHne 120 mun npu temnepatype 180°C 3nauenue ero pH cHuxaercs ot 6,13
1o 3,76. DTo o3HayaeT, 4TO MpHU ITOM oOpasyeTcs cinabokucias cpefa 3a Cyer
YaCTHUYHOI'O PA3JI0KEHUSI HUTPATa aMMOHHUS Ha a30THYIO KUCJIOTY U amMmMuak. [Ipu
TaKMX JK€ YCIOBHUSAX B MPUCYTCTBUM (pocdopuTHOl n00aBKM B KojaudecTBe 5%
P,0s 3nauenue pH cHmxanock ¢ 7,15 1o 6,89, To ecTh npu 100aBICHUH B IIaB
cenuTpel (hochopuTa mpoiecc 3aKuciIeHUs He HMIET, TaKk Kak oOpasyromascs B
paciuiaBe a30THasi KUCI0Ta ObICTpO HelTpanuzyeTrcss (GochaTHBIM CHIPHEM.

TepMmorpaBuMeTpUuecKHil aHadM3 MOKa3ajd, YTO aMMHadHas CeIuTpa
HaunHaeT pasnaratbest pu 210°C, a azotHodochopHoe ynoopenue (ADY) Ha eé
OCHOBE ¢ 100aBkoi (hocMyku B KonnuectBe 1-5% P,0Os HaunHaeT paznarathbes MpH
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temneparypax 240-250°C. Ilpu 53ToM DdHeprusi aKTUBAUUM TEPMHYECKOTO
pasnoxeHus o6pasnoB GochaTu3upoBaHHOW aMMHUAYHOW CEIHUTPHI CYIIECTBEHHO
BO3pacTaer.

DNEeKTPOHHO-MUKPOCKOIIMYECKUIA aHajdu3 TMokKaszaid, 4To QocdopuTHas
no0aBkKa, SBISSCH LIEHTPAMU KPHUCTAJUIM3alMKM, YMEHbBINAET pa3Mepbl KPUCTAILIIOB
AC, 3anoyiHsA€eT Mopbl U MUKPOTPEIIHUHBI, JeNaeT 00jiee COBEPUICHHOU CTPYKTYpPY
IpaHyll, yCTpaHss B Hell 1eQeKThl, Kak 3apoAbllIe Oyaylero pa3pyueHus.

Pentrenoda3oBblii aHaiu3 Mokaszaia, 4YTo MojdyyaeMoe a3zoTHodochopHoe
ynoopenue COCTOUT U3 HUTpaTa aMMOHMUS, aKTUBU3UPOBAHHOTO
¢dbropkapOoHaTanaTUTa, KaIbIIUTa U HEOOJBIIOTO KOJIMYECTBA HUTPATA KAJIbLIUA.

docdaTtHOE CHIPHE

Ha a6copOmuto
9
2 12 Ha
IInaB CKJIaj1
<
>
I~ 3
A

10

Boznyx

1-0ak mu1aBa aMMHAYHOM CEJIUTPBHI, 2-MOTPYKHOI HACOC, 3-HATIOPHBIH 0aK, 4-
OyHKkep 1Js GocchIpbs, S-103aTOP, 6- IBYXBAJIBHBII CMECUTEJIb, 7-
rOMOIreHHU3aTOP, 8-rpanyasaTop, 9-rpanyasinuoHHasi 0amHsa, 10-1eHTOYHbII
KOHBeliep, 11-annmapar oxnaxaenus ADY B kunsmem ciaoe, 12-31esaTop

Puc. 3. Texnonoruveckas cxema 1noJry4eHust a30THo(pocGopHOro ynoopenus
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C menplo omnpeneneHus MOTeph aMMOHMHHOTO M HUTPATHOTO a3oTa IpHU
BBITTyCKe pa3paboranHoro A®Y mpoBeaeHbI OMBITHO-MPOMBIILICHHBIC UCIIBITAHUS
B 1iexe Ne3 AO «HaBomazor». Ilorepu Ha 1T ADY coctaBuinu: B Buge NHj; - 0,52
kr/tT, a B Bune NH4NO; - 0,41 kr/T, T.e. o0ume norepyu Ha CTaJUM CMEIICHUHU U
rpanyinsaiun ADY B nepecuere Ha a3zoT cocraBunu: 0,572 Kr/T, 4TO SIBASETCS
JOIYCTUMOW BEIIMYMHOM.

Ha ocHoBanuu pe3ynbTaToB Ja0OPAaTOPHBIX DKCIEPUMEHTOB pa3pabOTaHbI
TEXHOJIOTHYECKHE CXEMBbI ITPOU3BOICTBA a30THOHOCHOPHBIX YIOOPEHUI HA OCHOBE
miaBa (puc. 3) U KOHIEHTPUPOBAHHBIX PACTBOPOB aAMMHAYHON CEITUTPHI C
nobaskori  pocdarHoro cwipbs llenTpaneubix  Kb3piikymoB.  CocTaBlieHBI
MaTtepualibHbIe 0aJaHChl TPOU3BOJICTBA.

Ha pazpa6otannyto texHonoruto ADY nonyden nareHt PY3 Ne TAP 04527
or 06.10.2010 «Cmoco6 momyuenusi azoTHodocdopHoro ymaobpeHus». A cama
texHonorusi BHeApeHa Ha AO «Haouazor». C 2009 roay nmo HacTosiliee Bpems
npousBeneHo 6osee 300 teic. T ADY Ha cymmy 165 mupa. cym. YacTe U3 3Toro
KOJIMYECTBa 3KCIIOPTUPOBAHO 32 PYOEiK.

3AKJIIOYEHHUE

B nuccepranuun pemeHsl BeCbMa aKTyallbHbIE HAYYHO-TEXHUYECKUE 3a0a4u
B 00JaCTU XMMHUU M XUMHUYECKOM TEXHOJIOTUH MHUHEPATbHBIX YyIOOpEHUH,
3aJIOKMBIIME B  ce0d  TEOpeTHMYeCKHMe W TNPUKIAIHBIE  HCCIEIOBaHUSA,
oOecreunBarolye pa3paboTKy pecypcocOeperaroneil TEeXHOJOTUU TOJyYEHHUS
HOBBIX BHJOB OJWHApPHBIX (GOCHOpPHBIX, a30THOGOCHOPHBIX U  KUAKUX
a30THOKANBIIMEBbIX  YyAOOpPEeHHI Ha OCHOBE KOMIUIEKCHOW mepepaboTKu
dbochoputoB LlenTpanbubix KbI3bIITKYMOB.

OCHOBHBIMH HAy4YHbIMH M TPAKTUYECKUMH PE3yIbTaTaMU, MOJYYEHHBIMU
MIPU BBIMOJHEHUH IUCCEPTAMOHHON pabOTHI SBISAIOTCS CIETYIOIIHE:

1. TI'padoanamutnueckum anHamuzoMm cuctem CaO-P,05-SO5-H,O wu
Ca0-P,05-N,05-H,O Teopetudyeck OOOCHOBAH TIPOIIECC B3aUMOJICHCTBUS
dochopuroB Llentpanbubix KbI3bUIKyMOB € (hOCHOPHOKUCIOTHO-TUIICOBOM
MyJbIHOM W a30THOM KHUCJIOTOW IIOHWKEHHOW HOpMBI. [lomydyeHHbIE HOBBIE
Hay4YHbIE JaHHBIE TO3BOJSIOT OOOCHOBBIBATH UM MPOTHO3UPOBATH YCIOBHS
MPOTEKAHUS MPOLIECCOB MOJTYYEHUsI OJUHAPHBIX U a30THO(POCHOPHOKAIBIHUEBBIX
ynobopenuit npu mnepepabotke  Kbi3puikymckux — dochoputoB u HaWTH
ONTUMAJIBHBIE X COCTABBI.

2. HccnenoBan mpouecc B3aMMOJIEUCTBHS Pa3Iu4HbIX BUAOB (HOCHOPUTOB
Hentpanbubix  Kbi3puikymoB ¢ (pOCcOpPHOKUCIOTHON TUICOBOM  MYJBIIOH,
MOJIYYCHHOW  Pa3JIOKEHUEM MBITOTO  OOOXIKEHHOTO KOHIIGHTpaTra CEepHOM
KHCJIOTOM, B mHTepBajie MaccoBbix cooTHomeHuit OKITI : ®C = 100 : (25-70).
VYcTaHOBIIEHBI MpENEIbHbIE COOTHOILIEHHUS W KOHILICHTPALMM BCEX PEAreHTOB,
ydacTBYroIMX B mporecce. [lokazano, uto ontumanbHbiM cooTHomeHuem OKI'TI :
OC sapmsercs 100 : (25-30), mpu KOTOPOM MOXKHO TOJYYUTh OJUHAPHOE
yoOpeHne ¢ MaKCUMaJlbHBIM COJIEP)KAHUEM YCBOSIEMOM W BOJHOPACTBOPUMOM
dbopm P,Os u CaO. Jlng ymyyiieHus TOBapHBIX CBOWCTB NMPOAYKTa B CYJIb(o-
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KanpuuiocdaTHyo Myaplly pPEKOMEHAYETCS J00aBISTh KUCIBIM CTOK —
a0copOLMOHHBIN pacTBOp Mpou3BojicTBa JDK.

3. Pa3paborana  yCOBEpIIEHCTBOBAHHAs  TEXHOJIOTHS  MOJYYEHUS
a30TdochopKaNIbIUICOAEPKAIIUX U KUAKUX a30THOKAJBIMEBBIX YI0OpEeHMI
MyTeM YaCTUYHOI'O BBbIJICJICHUS HUTpaTa KajlbliUsg U3 aMMOHU3MPOBAHHOM
HUTPOKaIbLHUI(POCHaTHON MyINbIbl pa3TMyHBIMU BapuaHTamu. [lokazaHo, 4To B
npeoxkeHHpix NPCa ynobpenusix conepxanue P,Os Ha 7-10% BbIIIE, yeM B
HK®VY (autpodoc), npouszBoaumoM Ha AO «CamMapKaHIKUMEY.

[IpoBenenn! ucciaenoBanus no nepepadorke HAKP, sBnstomerocs »xuakoi
¢azoii HuTpokansuiidochaTHol mynbnsl, B pazauunbie Mapku JKAKY. Metonom
ynapku HAKP u HeliTpanuzanuu amMMUakoM B 3aBUCHUMOCTH OT HOPMBI a30THOM
kucnoTsl Obutn monydeHsl JKAKY paznuunoro cocraBa. A myteM n00aBiIeHUS K
HAKP nutpara ammonus, kapbamua u pactsopa KAC nosiyydeH mmpokuil cCiexTp
KAKY ¢ noBBIIIEHHBIM COAEPAKAHUEM a30Ta.

4. HUccnenoana BO3MOXHOCTh mnoiryuyeHus ADY Ha ocHOBe mporecca
B3aMMOJICUCTBUS PA3NUUHBIX BUAOB (PochoputoB LleHTpanbHbix KBI3BUIKYMOB C
IJIaBOM JMOO KOHUEHTPUPOBAHHBIM PACTBOPOM aMMHA4HOW cenuTphl. M3ydyena
KMHETHUKA JeKapOOHMU3AIMU U aKTUBALUMU PATOBON (POCHOPUTOBON MYKU B IUIaBE
AC. Tlpu 3TOM MOKa3aHO, YTO BBICOKAsI CTENEHb JeKapOOHU3AIMK U aKTUBALUU
dbochatHOoro chipbsi B ADY Habmronaercs nocie 20-MUHYTHOTO B3aUMOJCHCTBUS
HUCXOJIHBIX PEreHTOB. YCTaHOBJIEHO, YTO BBEJCHUE B aMMHAYHYI CEIUTPY
¢docdaTHOoil 106aBKU CYIIECTBEHHO MOBBINIAET MPOYHOCTh I'PaHy, T.€. B CPEAHEM
B 2,0-5,5 paza. [lo6asnenue B iaB AC gocdoputoBoit Myku B KoinudectBe 5% B
nepecuere Ha P,Os ciocoOCTBYET CHMXKEHUIO MOPUCTOCTH €€ rpaHyn oT 9,15 no
7,08%. CnexuBaemocts ADY, cogepxamux 3,0-5,04% P,Os cocraBnsier 1,71-
1,87 KF/CMz, 4TO B 2,5-2,7 paza MeHbIIIE OT ciexxuBaeMocTu unctoit AC.

5. HWzyweno BnusHue QocdaTHbix mA00aBOK Ha MOAU(PUKALNOHHBIE
MpeBpalieHnss aMMuadyHoOM cenutTpel. Omnpeneneno, yrto a1 AC Temmeparypa
npespaiienus [V—III cocraBnser 44,8°C, a npu nodaBke B AC docdaTHoro
ceipbst B kommuectBe 1,05-5,04% P,0s Temmeparypa OaHHOrO MpPEBPALLICHUS
noBbImaercs ot 53,7 no 56,6°C. Ilpu 3TOM CHMKAETCS TEMIIEpaTypa IJIABICHUS U
kpuctasmmzanun ~ AC.  IloBeimenue — temmeparypbl  nepexoga  [V—III
CIIOCOOCTBYIOT COXPaHEHUIO BHICOKOM MPOYHOCTU U YMEHBIICHUIO CIEKUBAEMOCTH
rpanyn A®Y mnpu TpaHCHOPTUPOBKE M XPAaHEHHHM B >KAPKUX KIMMATHYECKUX
YCIIOBUSIX.

Omnpenenensl TemioBble 3PpekThl MoaudUKATMOHHBIX MepexoqoB ADY.
IlokazaHo, YTO HMX 3HAYEHUs 3HAYUTEIBHO HHKE, YEM TEIUIOTHI NEPEXOJIOB
ucxonnon AC. CrnegoBaTelnbHO, OHU MPOUCXOAST C HAMMEHBIINMH TEIJIOBBIMU
sbdexTamu U 1ob6aBKa OKa3bIBAET TOPMO3sIiee ACHCTBUE HA MOIU(DUKAIMOHHbBIE
MIPEBpPALIEHUS U B TOUKAX NEPEX0/1a MPEBPALICHUS MTPOTEKAIOT HE IO KOHIIA, a 3TO
CIIOCOOCTBYIOT CHIDKCHHMIO CTENEHH pas3pyllieHHs TpaHys, YIUIOTHEHHUIO HUX
CTPYKTYpPBI U TEM CaMbIM COXPAHEHHIO MOBBIIIEHHON TPOYHOCTH.

6. Ilokazano, uro npu HarpeBanun AC QocdaTHbie 100aBKU OKa3bIBAIOT
OydepHoe neicTBre U CTaOMIN3UPYIOT BeauuuHy pH cenutpel. Y cTaHOBIEHO, YTO
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TeMneparypsl Hayana tepmopaszinoxeHuss AC B coctaBe ADPY mo CpaBHEHHIO C
gyuctod AC B 3aBUCMMOCTM OT KoiuuecTtBa (ochopuToBoid  A00aBKHU
yBenuuuBaroTcsa Ha 29-39°C. IlokazaHo, 4TO 3HEpPrus aKTUBALMM PA3JI0KEHUS
ADY, copepxamux oTr 1 g0 5% P,Os, komeGnercs B mpenenax 46,6-51,6
KKaja/Moib, 4to Ha 4,7-9,7 kkan/Moiap OoJblle, 4YeM OJHEpPrus aKkTUBAIUU
pasznoxkenus uyuctod AC. DTO TOBOPUT O 3HAYUTEIBHOM BO3pAaCTaHUU
TepMocTabuiabHOCTH (hochaTuznpoBanHoit AC.

[IpoBeneHHbIE AIEKTPOHHO-MUKPOCKOMUYECKOTO HCCIEIOBAHUS MMKPO-
cTtpyktyp rpanyn ADY mnokasbiBaioT, 4to (ocharHas pobOaBka yMeHBIIAET
pasMepbl KpucTtauioB HuTpata ammoHus. dochopur ocegaer B mOpel U
MUKpPOTPEIMHBI, 3alofiHsAsg WX, NpU 3TOM oOpasyeTcs Oonee coBeplIeHHas
MOBEPXHOCTh M BHYTPEHHSSI CTPYKTypa rpanyin ADY.

[IpoBeneHreM OMBITHO-MIPOMBIIIEHHBIX HcHObITaHUH B 1exe Ne3 AO
«HaBouazor» omnpeneneHbl MNOTEPU AMMOHUMWHOTO W HUTPATHOrO a3oTa MpH
BbIIyCcKe pa3paboTaHHoro azotHodochopHoro ynooOpenus. [lorepu Ha 1 T ADY
coctaBwd: B Bujae NHjz - 0,52 kr/t, a B Buge NH4;NO; - 0,41 xr/T, T.e. oOmue
MOTEepHU Ha CTAJUU CMENIeHUs U rpanyisinuu ADY B nepecuere Ha a30T COCTaBUIU
0,572 xr/T, 9TO ABJISIETCS JOMYCTUMOMN BETUYHNHOM.

7. OmnpeneneHbl (HU3MKO-XUMHUYECKHE W PEOJOTHYECKUE XapPaKTEPUCTUKU
pacTBOpPOB, MYJbII W PAcIUIaBOB, OOpa3yONIMXCS Ha Pa3IUYHBIX CTAAMUIX
TEXHOJIOTUYECKOro  mpoiecca  nepepaborku  ¢ochopuroB  LleHTpanbHBIX
Ko3buikymoB. C  mpuMeHeHHeM MeTOJ0B peHtreHorpaguueckoro u MK-
CHEKTPOCKOMMYECKOr0 aHajn3a YCTAHOBJIEH COJIEBOM COCTAaB MPOJYKTOB, TaKXKe
U3y4eHbl  (QU3MKO-XMMUYECKHE€ UM  TOBapHbIE  CBOWCTBA  OJIMHAPHBIX,
azotHodochopubix u NPCa ynoopenuit.

8. Ha ocHOBaHMM pe3ynbTaToOB J1a0OPATOPHBIX SKCHEPUMEHTOB, OIBITHBIX
paboT Ha MOJEIbHOW YCTAHOBKE M B YCIOBHUSIX ONBITHO-NPOMBIIIJIEHHBIX
UCIIBITAHUM pa3paboTaHa TEXHOJIOTMYECKash CXeMa M COCTaBJIeH MaTepHalbHBIN
OajlaHC TPOU3BOJCTBA OJAMHAPHBIX, a3oTHOpochopHbix, NPCa wu xuakux
a30THOKAJBIIMEBbIX yA00peHuil. Pe3ynbTaTel IpOBEIEHHBIX (PU3UKO-XUMUYECKUX
U TPUKIATHBIX HCCIENOBaHUNA TO pasznoxkeHuto ¢ochoputoB LleHTpanbHBIX
KbI3bUIKyMOB  (pOC(OPHOKUCTOTHO-TUTIICOBOM ~ MYJIBIIOW  JIETIM B OCHOBY
pa3pabOTKK TEXHOJIOTMHM TMOJy4yeHUus oauHapHoro ¢ochopHoro ynoOpeHwus,
KOTOpasi yCIEIIHO TMpoIjia OMNbITHO-MPOMBILIUIEHHYIO amnpoOaunuio Ha AO
«Ammodoc-Makcamy» ¢ BoimyckoM B 2009 roay 60 tonH, a B 2011 roay 100 Tonn
HOBOro Buaa ynoOpeHus. Texnosorus npousBojctBa ADY Ha OCHOBE IUIaBa
amMmMuayHoil cenutpel U (ochopuroBoit Mmyku lLlenTpanbhbix KbI3bUIKYyMOB
BHenpeHa Ha AO «Hasowazor». C nawana 2009 roma mo Hacrosiiee Bpems
npousBeaeHo 6oisiee 300 Thic. TOHH HOBOrO BUaa ADY Ha cymmy 165 Mapa. cym.

9. BpINOTHEHBI TEXHUKO-3KOHOMHUYECKHE PAcdeThl MOJIYYEHUs! OJUHAPHBIX,
NPCa wu KuIkuX a30THOKaJbIMEBBIX ynoOpeHui. Ilpu  opranuzauuu
MPOU3BOJICTBA OAMHApHOro (hochopHOro yaoOpeHuss HopMa CEpPHOU KHCIOTHI Ha
1 T 100 %-Horo P,Os 1o cpaBHEHUIO C MPOU3BOACTBOM cympedoca CHUKACTCS 10
30-35%. OnToBas 1eHa rpanyaupoBanHoro NPCa ynobpenus cocrapisieT 565511
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cyM, yto mno cpaBHeHHro ¢ HK®VY na 118643 cym npemesne. OnroBas 1ieHa
XAKY, nonyuyennoro c¢ no6askoir k HAKP ammuaunoit cenutpsl u kapOamuia
coctaBisier 192722 n 285548 cym coorBeTcTBeHHO. [Ipn Bhimycke 100 ThIC. TOHH
ADY TONBKO 3a CYET OTCYTCTBUS CHELMAIBLHOM OXpaHbl U COMPOBOXKIACHUS
HKOHOMHUTCS O0Jee 2 MIIP/. CyM.

10. IlpoBeneHbl arpoXMMHUYECKHE HMCHBITAHUS MONYYEHHBIX yI0OpeHMid Ha
XJIOMYaTHUKE B MHKPOJU3UMETPUUYECKUX, ACISHOYHBIX U TOJIEBBIX YCIOBHUAX.
JlanHble pe3yibTaTOB TOKa3bIBAIOT, YTO arpoxumuueckas 3((PeKTUBHOCTH
pa3paboTaHHBIX yAoOpeHui Onm3ka K A()QPEKTUBHOCTH CMECe TpaJauIIMOHHBIX
yI0OpEeHUI ¢ SKBUBAJICHTHBIM KOJMYECTBOM MUTATEIbHBIX BEIIECTB.

50



ONCE-ONLY SCIENTIFIC COUNCIL 16.07.2013.T.08.01 AT TASHKENT
CHEMICAL-TECHNOLOGICAL INSTITUTE ON AWARD OF
SCIENTIFIC DEGREE OF DOCTOR OF SCIENCES

INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY

AKHMED REYMOV

DEVELOPMENT OF PHOSPHORUS AND NITROGEN-PHOSPHORUSE
COMPLEX FERTILIZERS PRODUCTION TECHNOLOGY BASING ON
CENTRAL KYZILKUM PHOSPHORITES

02.00.13 — Technology of inorganic substances and materials on their basis
(technical sciences)

ABSTRACT OF DOCTORAL DISSERTATION

Tashkent — 2014



This Post Doctorate thesis has been registered with the number
30.09.2014/B2014.5.T280 at the Supreme Attestation Commission under the Cabinet of
Ministers of the Republic of Uzbekistan.

Doctoral dissertation is carried out at the Institute of General and Inorganic Chemistry.
The full text of the doctoral dissertation is placed on web page of once-only Scientific council
16.07.2013.T.08.01 at Tashkent chemical-technological institute to the address www.tkti.uz.

The abstract of dissertation in three languages (Uzbek, Russian, English) is placed on
web page to address www. tktiuz and information-educational portal ZIYONET to address
www.zivonet.uz,

Scientific consultant: Namazov Shafoat Sattarovich
doctor of technical sciences, professor,
deserved rationalizer and the inventor of
Republic of Uzbekistan

Official opponents: Djusipbekov Umirzaq Jumasilovich
doctor of technical sciences. professor,
corresponding member of the National
Academy of sciences of Republic of
Kazakhstan
Iskandarova Mastura
doctor of technical sciences, professor
Erkaev Aktam Ulashevich
doctor of technical sciences, professor

Leading organization: JSC «Maxam-Chirchik»

o0

Defense will take place «6» _ 7 2014 at 7Y " at the meeting of once-
only Scientific Council number 16.07.2013.T.08.01 at Tashkent chemical-technological institute
to address: 32 Navoi sir.. Tashkent city, 100011 Uzbekistan, Ph.: (+99871) 244-79-20, Fax:
(+99871) 244-79-17, e-mail: tkti@mail uz.

The doctoral dissertation is registered al Information-resource center of Tashkent
chemical-technological institute, No_ &£ it is possible to review it in the IRC (32 Navoi str.,
Tashkent city, 100011 Uzbekistan), Ph.: (+99871) 244-79-20).

Abstract of dissertation sent out on «.f{ » 7 ' 2014 year
(mailing report Ne el _dated _J¢ - 77 20

o | 2 , M% S.M.Turobjonov

Chairmah of once-only scientific cuuncnl on award of

Scientific secretary of Shce-only scientific council
on award of scientific degree of doctor of sciences,
d.t.s., professor

Kh.Ch.Mirzakulov

Chairman of scientific seminar under once-only
scientific council on award of scientific degree of
doctor of sciences, d ts., proffessor




ANNOTATION OF DOCTORAL DISSERTATION

Topicality and demand of the subject dissertation. One of the most
topical problems in the world is the rapid development of agriculture and its needs
in mineral fertilizers. Through the use of mineral fertilizers 40-50% increase in
crop’s yield on average is provided.

Uzbekistan has a large chemical industry to ensure the needs of agriculture
in nitrogen, phosphate and potash fertilizers. In the Republic the products range of
enterprises producing phosphorus fertilizers, consists mainly of complex nitrogen-
phosphorus fertilizers. They are widely used for bringing in with the sowing and
fertilizing. The phosphorus fertilizers are mostly effective when they are used just
under autumn plowing. Therefore, the development of new technology of single
concentrated phosphate fertilizers is an important task.

The complex nitrogen-phosphorus fertilizers’ production requires
modernization. The fact is that their manufacture is based on the decomposition of
sulfuric acid to yield the phosphate raw phosphoric acid. At the same time
phosphogypsum as industrial wastes is generated. Therefore, the current phosphate
processing, in which instead of gypsum a calcium nitrate is formed being effective
fertilizer, especially in saline soils, becomes an urgent deal. Processing of calcium
nitrate into the liquid fertilizer as the cheapest form of mineral fertilizer becomes
urgent too.

The development of a thermostable form of ammonium nitrate is also an
urgent problem of the chemical industry. In Uzbekistan, the ammonium nitrate is
produced in quantity of more than 1 million 700 thousand tones per year. Because
of the explosions in violation of the safety of its production and storage of the task
is stated to create on the basis of ammonium nitrate the fertilizer, preserving its
agrochemical efficiency with significantly greater resistance to external influences
and therefore at risk of explosion.

The present research is focused on the implementation of the resolutions of
the President of the Republic of Uzbekistan the NoPR-1442 dated December 15,
2010 y. «On the priorities of industrial development of Uzbekistan in 2011-2015»
and the NePR-2151 dated March 14, 2014y. «On measures to ensure agricultural
fertilizers in 2014 year», aimed at accelerating the introduction to the industries of
modern scientific achievements and advanced innovative technologies, the
expansion of markets for products based on the diversification of production,
increase of production of export-oriented, competitive industrial products based on
in-depth and high-quality processing of domestic raw materials, as well as the
provision of agricultural fertilizers.

On this basis, to solve the above mentioned problems it requires to carry out
new researches and developments, aimed at involving into the processing of poor
phosphate raw materials, to upgrade technology of complex nitrogen-phosphorus
fertilizers, to increase the production of phosphate fertilizers, to expand their range
of production, to reduce their costs, as well as to establish of export-oriented
thermostable ammonium nitrate’s development.
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Conformity of research to the priority directions of development
of science and technologies of the Republic of Uzbekistan. The present
work 1s carried out according to priority directions of development of
science and technology of the Republic of Uzbekistan SSTP-6 «The
development of resource saving, ecologically safe technology, processing, storage
and application of a mineral-source of raw materials of the republic, production
and wastes of chemical, food, light industries and an agriculture» covering 2009-
2011 years.

International review of scientific researches on theme of dissertation. At
international scientific centers in the US (Florida Industrial and Phosphate
Research Institute, International Fertilizer Development Center), Canada
(Canadian Fertilizer Institute), Poland (Fertilizer Research Institute), Japan (The
Chemical Society of Japan), Russia (Research Institute of fertilizers and Pest
Control, the Russian Institute of Chemical Technology) and other countries the
investigations under the processing of phosphate raw materials into single
phosphate and compound nitrogen-phosphorus fertilizer, as well as obtaining a
thermostable ammonium nitrate are being carried out.

In these research centers’ publications the fact is noted that the sulfuric,
phosphoric acid, nitrogen-thermal and mechanochemical methods of processing of
phosphate raw materials are developed. In the United States, Canada and Russia
nitric and sulfuric acid’s ways are widely used, and in Japan and Europe, along
with sulfuric acid the thermal methods of processing of phosphate raw materials
are widely used. The technology of obtaining of non-explosive nitrogen fertilizer
by adding of super phosphoric acid as well as liquid compound fertilizer,
ammophos and extractive phosphoric acid to ammonium nitrate is offered. In
European countries the technology of production as non-hazardous, limestone
ammonium nitrate is implemented. In some countries the potassium-and-
ammonium nitrate began to be produced by adding of potassium chloride to
nitrates.

Analysis of world scientific literature shows the urgency and relevance of
comprehensive  improvement of methods of nitrogen-phosphoric acid
decomposition of phosphate raw materials and improvement of physical and
chemical properties of ammonium nitrate by means of addition to it of more
accessible substances. It is noted that the availability of raw materials for acid
phosphate processing is inextricably linked to its composition and physico-
chemical properties. A thermal stability of nitrate depends on the nature and
properties of additives used.

Currently active researches are continuing to develop new and improved
methods for efficient processing of phosphate raw material into phosphate
fertilizers, as well as methods for producing a thermostable ammonium nitrate with
inorganic additives.

Degree of study of problem. In the scientific literature there is a certain
amount of scientific material on phosphoric and sulfuric acid activation of the
Central Kyzylkum phosphorites, received by Beglov B.M., Tukhtaev C., Erkaev
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A.U., Mirzakulov Kh.Ch., Tadjiev S.M. and other scientists. However, research
data of the process of obtaining of single phosphate fertilizers by interaction of
various types of Kyzylkum low-grade phosphorites with phosphoric acid-gypsum
pulp, which is an intermediate product of suprefos production, is absent.

Although there is evidence in the literature about the study of decomposition
process of Kyzylkum phosphorites with nitric acid, but it does not address how
liquid and solid fertilizers are obtained based on the decomposition of Kyzylkum
unenriched phosphorites with incomplete norm of nitric acid.

At many FEuropean and Russian enterprises, the problem with highly
explosiveness of ammonium nitrate is resolved by producing of lime ammonium
nitrate by introducing of saltpetre limestone into the melt (Kolaczkowski A.,
Biskupski A., Kaljuvee T., Edro E., Kuusik R., Tsehanskaya U.V., Dolgov V.V.,
Ogarkov A.A., Taran A.L., Jmay L.A.). However, lime ammonium nitrate is
effective as fertilizer only on acidic soils. It is ineffective on sierozems of
Uzbekistan.

The method of obtaining nitrogen phosphorus fertilizers by introduction
liquid and complexed fertilizer grade of N : P,Os= 11 : 37 into ammonium nitrate,
developed by Russian scientists (Chernyshov A.K., Levin B.V., Tugolukov A.B.,
Glagolev O.L., Ilyin V.A. and other), which based on super phosphoric acid,
ammophos and wet-processing phosphoric acid and it was introduced in the
Cherepovets and Kirov-Chepetsky Russian factories. However, impurities in these
supplements are deposited on the surface of heat exchange equipment and clog it.
The equipment therefore often has to be stopped and cleaned.

Information in the literature about saltpeter with addition of phosphate raw
materials directly to its melt before granulation is absent. Also the activation
process of KyzylKum low-grade phosphorites with ammonium nitrate
concentrated solution was not studied enough.

Connection of dissertational research with the plans of scientific-
research works is reflected in following projects. The dissertation work was
performed in accordance with the Project FA-6-TO50 «Development of resource-
saving technology of phosphorus-containing fertilizers with involvement of the
Central Kyzylkum low-grade phosphorites in the current technology» within the
GTIN-6 for 2009-2011; under a Contract with JSC «Ammofos-Maxam» HS-8-8/1
from 03.03.2008 «Application for OJSC «Ammofos» technology of phosphate
fertilizer production based on local raw materials»; under a Contract with JSC

«Navoiazot» Ne 10-01 dated 04.01.2010, the «Development and implementation
of technology for producing of nitrogen phosphorus fertilizer on the basis of
ammonium nitrate melt and the Central Kyzylkum phosphorites» 2010-2011;
Project T.4-12 «Development of physicochemical principles that improve the
thermal stability of ammonium nitrate» within Fundamental research support fund
programme for 2012-2013.

Purpose of research is to develop technologies for the production of
single phosphate fertilizers, nitrogen-phosphorus and nitrogen-calcium liquid
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fertilizers, thermostable ammonium nitrate by using the Central Kyzylkum low-
grade phosphate raw materials.

To achieve this goal the following tasks of researches are solved:

study of the Central Kyzylkum phosphorites decomposition processes with
phosphoric acid gypsum slurry and incomplete norm of nitric acid by graphic
construction on diagrams of CaO-P,0s5-SO3;-H,O and CaO-P,0s5-N,0s-H,O
solubility systems;

study of the process of obtaining of single phosphate fertilizers based on the
interaction of various kinds of the Central Kyzylkum raw phosphates with
phosphoric acid-gypsum slurry;

study of the process of solid nitrogen-phosphorus-calcium and liquid
nitrogen-calcium fertilizers production by dividing ammoniated nitro-calcium
phosphate pulp into liquid and solid phases;

definition of physical and chemical properties of liquid nitrogen-calcium
fertilizers;

study of the process of obtaining of phosphatized ammonium nitrate by the
introduction into the melt or the concentrated ammonium nitrate solution of the
Central Kyzylkum phosphate raw materials;

testing of the main technological parameters of single phosphorus and
nitrogen-phosphorus fertilizers obtaining processes basing on a model laboratory
and pilot plant installations;

study of the physicochemical and commodity properties of the obtained
fertilizers;

development of flowsheets, material balance and production rules for the
obtained fertilizers;

study of agrochemical effectiveness of new fertilizers and their production
evaluation.

Objects of research are the Central Kyzylkum low-grade phosphorites,
phosphoric acid gypsum slurry, nitric acid, ammonia gas, ammonium nitrate,
single phosphate and nitrogen-phosphorus fertilizers.

Subjects of the research is the activation processing process of the Central
Kyzylkum phosphorites with phosphoric acid gypsum slurry, nitric acid and melt
or solution of ammonium nitrate.

Methods of research: chemical, roentgenographic, infrared spectroscopy,
electron microscopy and thermogravimetric analysis’ methods.

Scientific novelty of the dissertation research consist in the
following:

the optimum conditions of the interaction processes of low-grade Central
Kyzyl Kum phosphorites with phosphoric acid gypsum slurry are studied and the
technology of the single phosphorus fertilizers was created;

the liquid nitrogen-calcium and solid nitrogen-phosphorus-calcium
fertilizers are produced by mean of removing calcium nitrate from nitro-calcium
phosphate pulp that obtained decomposition Central Kyzylkum phosphorites with
nitric acid. The correlation between the composition and properties of liquid
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nitrogen-calcium fertilizers depend on the norm of nitric acid and the weight ratio
of nitrate ammonium calcium solution to ammonium nitrate, urea and a solution of
urea-ammonium nitrate was revealed;

it was determined that the phosphate additive does increase the temperature
of modification’s transformation of ammonium nitrate IV — III, does decrease
thermal effects of modification’s transactions, does increase decomposition
temperature on 29-39°C, does reduce crystal sizes of fertilizer’s granules, as the
result the thermal stability of nitrogen-phosphorus fertilizer does increase;

the technology of novel fertilizers containing of assimilable forms of P,Os
and CaO on the basis of introduction of various types of high calcareous Central
Kyzylkum phosphorites into ammonium nitrate melt was created.

Practical results of research consist in the following:

was determined by the fact that it becomes possible to involve the Central
Kyzylkum poor unenriched phosphorites in the production as a secondary
phosphate raw material to obtain single-phosphorus fertilizer with a certain
composition and properties;

at JSC «Ammofos-Maxam» the basic technological parameters of the
process of single phosphate fertilizers obtaining were tested, the material balance
was compiled, the schedule of technological scheme was developed and 160 tons
of fertilizer were produced;

an effective technology was developed for producing of new types of solid
nitrogen-phosphorus-calcium and liquid nitrogen- calcium fertilizers based on
local raw material resources which reduces heat and energy costs per ton of
nutritious components and therefore cost of the end product;

the proposed technology of obtaining of thermostable ammonium nitrate
allows the involvement into the production of about 32 thousand tons of Kyzylkum
not conditioned phosphorite with nitrogen-phosphorus fertilizer production
capacity of 180 thousand tons per year. At the same time, phosphorus of phosphate
raw materials turns into digestible form for plants without using scarce sulfuric
acid.

Reliability of obtained results validity of scientific positions, conclusions
and recommendations do not cause doubt as they are established on the basis of
modern methods of physical and chemical researches, approbation of the
developed fertilizers, with release of experimental batches of production at pilot,
trial installations and introduction in the industry.

Theoretical and practical value of the research results. The theoretical
value of the work consists in the fact that it laid the foundation for the involvement
of the poor phosphate raw materials in the production of effective phosphate
fertilizers by a phosphoric acid and nitric acid activation of this raw material. It
showed that by theoretical means of a graphical analysis of the solubility diagrams
of Ca0-P,05-SO;-H,0 and CaO-P,05-N,05-H,0 systems the composition of the
liquid and solid phases formed in the real acid decomposition of phosphate raw
materials can be predicted. There is a great scientific importance of interpretation
of the mechanism of interaction of phosphate raw material with a melt of
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ammonium nitrate. This mechanism is a basis of obtaining of non-hazardous
phosphatized ammonium nitrate.

The practical significance of the research results is that the developed
technology for production of single phosphate, nitrogen phosphorus, liquid
nitrogen-phosphorus-calcium and nitrogen phosphorus fertilizers by processing
low-grade phosphate rock with phosphorite of Central KyzylKum phosphoric acid-
gypsum slurry, nitric acid, melts and solutions of ammonium nitrate. Results of
agrochemical tests showed high efficiency of fertilizers obtained and they are
recommended for application in agriculture.

Realization of results. Technology of nitrogen-phosphorus fertilizer
producing by introducing ammonium nitrate of the Central Kyzylkum phosphorites
into the melt is implemented at stock company «Navoiazoty, since the beginning of
2009 to the present time more than 300 thousand tons of nitrogen-phosphorus
fertilizer were produced totaling 165 billion soums, including exported 36
thousand tons of nitrogen-phosphorus fertilizer worth over $ 7.8 million. With the
release of 100 thousand tons of nitrogen-phosphorus fertilizer per year, only by
removing of the special guard applied for the carriage of ammonium nitrate, more
than 2.0 billion soums were saved. The introduction of this technology has allowed
engaging more than 60 thousand tons of the Central Kyzylkum unenriched
phosphorites in the production without involving of scarce acid reagent (Act of
implementing of stock company «Navoiazot», Ne7, dated September 24, 2014).

Approbation of work. The results of this work were reported at the
Republican scientific-technical conference «Actual problems of chemical
processing of the Central Kyzylkum phosphorites» (Tashkent, 2006); Republican
scientific and technical conference «Actual problems of creating and using high-
tech processing of mineral resources of Uzbekistan» (Tashkent, 2007);
International scientific conference of undergraduate and postgraduate students and
young scientists «Lomonosov» (Moscow, 2008); Republican scientific and
technical conference «Physiologically active compounds based on plant resources
and technology of inorganic substances» (Nukus, 2008); Republican scientific and
technical conference of young scientists «High-tech developments for production»
(Tashkent, 2008); Republican scientific and technical conference «Achievements
and Prospects of complex chemical processing of fuel and mineral resources of
Uzbekistan» (Tashkent, 2008); Republican scientific and technical conference
«Nonstandard chemical technologies and environmental issues» (Fergana, 2009);
Republican scientific-practical conference «Topical issues of chemistry»
(Samarkand, 2009); XVII Russian scientific-practical conference of young
scientists and students devoted to the 15th anniversary of TII TSOGU
«Innovations. Intellect. Culture» (Tobolsk, 2009); International scientific and
practical conference «The main problems of natural science: the ways and
prospects of their solution» (Aktobe, 2009); International scientific and technical
conference «Modern equipment and technology of mining and metallurgical
industry and their development» (Navoi, 2010); Scientific and practical conference
of young scientists «High-tech developments for production» (Tashkent, 2010);
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Republican scientific-practical conference «Development of an effective
technology for obtaining new generation of mineral fertilizers and agrochemicals
and their application in practice» (Tashkent, 2010); Republican scientific-practical
conference «Problems of development of small business based on scientific
advances and innovative technologies from young scientists’ viewpointy
(Tashkent, 2011); Scientific and practical conference «Actual problems of the
development of chemical science, technology and education in the Republic of
Karakalpakstan» (Nukus, 2011); Republican scientific and technical conference
«Prospects of engineering and technology and the achievement of mining and
metallurgical industry during the years of independence of the Republic of
Uzbekistan» (Navoi, 2011-2013); 7th International scientific conference
«European Applied Sciences: modern approaches in scientific researches»
(Stuttgart, 2013); Chemical Conference of Young Scientists «ChemCY S»
(Blankenberge, 2014); Seminar on the Scientific Council at Tashkent chemical-
technological institute in Jule 26, 2014.

Publication of results. The main content of the dissertation is stated in 73
scientific publications including 32 journal’s articles in foreign and domestic
periodicals, 40 publications in the proceedings of scientific conferences and theses,
in 1patent.

Structure and volume of dissertation. Dissertational work is stated in
200 pages of computer text, it includes 43 tables and 55 pictures. It consists of an
introduction, four chapters, conclusions, bibliography of 277 titles and appendix.

THE MAIN CONTENT OF THE THESIS

The introduction describes the rationale urgency of the problem, formulates
objective, scientific novelty and practical significance of the research, as well as
basic matter proposed for dissertation’s protection.

In the first chapter, which is a literary review, the current state and
prospects for phosphate raw materials application in the world are observed. The
physical and chemical characteristics of the Central Kyzylkum phosphorites were
outlined and a number of ways of their enrichment by different methods was
identified. The use of low grade phosphate raw material in the technology of single
phosphorus and nitrogen-phosphorus fertilizers was reviewed. Scientific and
technical literature for improving of the physico-chemical properties and
commodity of ammonium nitrate (AN) was analyzed. Literary materials that
characterize features of thermal decomposition of ammonium nitrate and the effect
of various additives on its thermal stability were described. Experiments and
patents on issues of obtaining of phosphorus and calcium containing ammonium
nitrate were analyzed. Basing on the analysis of the results of published
experimental data, the objective and tasks of the research were formulated.

To achieve these goals in the work the following types of the Central
Kyzylkum phosphorites were used as a feedstock: ordinary phosphorite meal (PM),
washed dried concentrate (WDC), dust-like fraction (DF), mineralized mass (MM)
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and washed calcined concentrate (WCC), their composition shown at Table 1.
Table 1
The chemical composition of the Central Kyzylkum phosphorites

Type of Content of the components, mass. % CaO:
raw material P,0Os CaO A1203 Fe,O5 MgO F CO, P,0Os
PM 17.20 | 46.22 | 1.24 1.05 1.75 | 2.00 | 16.00 2.69
DF 18.54 |1 4472 | 095 | 0.80 | 0.80 | 2.22 | 14.80 2.41

MM 14.58 | 40.80 | 1.17 | 1.37 | 0.53 | 1.85 | 12.84 2.80

WDC 1822 | 47.28 | 1.18 | 0.60 | 099 | 2.29 | 14.9 2.60

WCC 27.26 | 53.36 | 1.30 | 0.51 | 0.61 | 291 | 2.41 1.96

The second chapter is devoted to the study of the process of obtaining of
single phosphate fertilizer by reacting the Central Kyzylkum’s phosphorites with
phosphoric acid-gypsum slurry. Basing on solubility system diagrams of the CaO-
P,05-SO3-H,0O study a theoretical analysis of the interaction of the Central
Kyzylkum’s phosphorites with phosphoric acid-gypsum slurry (PAGS) at 80°C
was performed, and with graphical method the main technological parameters for
obtaining of single phosphate fertilizers were identified.

Basing on the selected intervals of technological parameters’ variation in this
section the process of obtaining of single phosphorus fertilizer by activation of
various types of the Central Kyzylkum phosphorites with phosphoric acid gypsum
pulp formed at suprefos production was explored. Experiments were carried out
with all five types of the Central Kyzylum’s phosphorites. For their decomposition
phosphoric acid-gypsum slurry was used, being an intermediate product of
superfos production at JSC «Ammofos-Maxam» containing (wt.%): P,Os 11.93;
CaO 8.30; SO;3 12.34; pH 0.9; L:S=2.4:1. The decomposition process proceeded at
70°C for 60 min. The weight ratio of phosphoric acid-gypsum slurry (PAGS) to
phosphate raw (PR) varied from 100:25 to 100:70. After the process was finished
the slurry was dried in a thermostat at 95-100°C. Analyses were carried out by
commonly known methods. The degree of decarbonization of phosphate raw
materials was determined from the difference in the carbon dioxide content in the
raw material and a product. In all the experiments the slurry was obtained,
representing a thick poorly-flowable mass. A certain amount of water was added to
impart flowability to slurry. Chemical compositions of phosphate fertilizers from
ordinary phosphorite powder are shown at Table 2.

The table shows that the increase in mass fraction of ordinary phosphorite
flour from 25 to 70 leads to a decrease in the content of products total, digestible
and water-soluble forms of P,0s, digestible and water-soluble forms of CaO and
PM decarbonization degree from 65 to 33%.

A similar pattern is observed in the processing of dustlike fractions of
washed dried concentrate, mineralized mass and the Central Kyzylkum washed
calcined phosphorites concentrate.

An agriculture requires that in complex fertilizers the ratio of water-soluble
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form of P,Os to a digestible form of P,Os should be 0.5 : 1. In this case such a
requirement corresponds to single phosphate fertilizers obtained at a weight ratio
PAGS:PR =100 : (25-30). So, at a ratio PAGS:PR = 100:30 we get from ordinary
phosphorite powder the following fertilizer of composition (Wt%): 25.01 P;Os¢otar;
16.34 P205dig.; 7.27 P205water.; PZOSdig. . PZOStotal = 65%; P205water. . PZOStotal = 29%;
32.43 CaOyyar; 16.69 CaOgig and 9.18 CaOygeer. From dust fractions we obtain
fertilizer of composition: 25.11 PyOsipa1; 16.97 P1Osgig; 9.24 PrOswater; P2Osdig. -
P2O0510ta1 = 68%; P2Osyater. : P2Osioral = 37%; 31.18 CaOygrar; 17.18 CaOygie and 9.36
CaOyater. From washed dried concentrate: 24.46 P;Osia; 15.84 PyOsgig; 8.43
P205water.; PZOSdig. . PZOStotal = 65%; P205water. . PZOStotal = 34%; 31.64 Caototal; 16.14
CaOygig and 9.23 CaOyyier.. From mineralized mass: 22.56 PyOsorar; 14.47 P1Osgig ;
7.71 P205water.; PZOSdig. . P205water. = 64%; P205water. . PZOStotal = 34%; 28.91 Caototal;
14.62 CaOyg;g and 8.81 CaOyqer.. From washed calcined concentrate: 27.97 P;Osoa;
16.40 P205dig.; 11.56 P205water.; PZOSdig. . PZOStotal = 58%; P205water. . PZOStotal = 41%;
33.81 CaOyyrar; 12.87 CaOygig and 10.89 CaOyyqter.-

In laboratory experiments, it was found out that at increase in the proportion
of phosphate raw materials in mixture with FAGS from 35 % and more, the
obtained pulp is poorly exposed to granulation, the resulting granule strength is
low (5.2-6.0 kg/cm?), there are large number of fine fractions (25-30%) in the
product and low content of digestible and water-soluble forms of P,Os. To prevent
these shortcomings, studies have been conducted in which a sulfo-calcium
phosphate pulp obtained by ratios PAGS: PR = 100: 35 and 100:40, were mixed
with acid wastewater (AW) containing 3-3.5% P,0Os formed at extractive

Table 2
Chemical composition of phosphate fertilizers
The ratio | pH of 10 Chemical composition of the dried up product, %
of the % S" P>Os0tal P20sdig. | P2O0swater CaOrotat | CaO dig. | CaOyater. CO;
PAGS: PR | solution by 2% by 2%
ofa citric citric
product acid acid

100:25 | 3.51 25.17 | 17.43 | 11.40 | 30.78 | 16.90 | 10.20 | 1.04
100:30 | 3.75 2501 | 1634 | 7.27 | 32.43 | 16.69 | 9.18 | 1.52
100:40 | 4.64 | 2431 | 14.14 | 2.01 | 34.63 | 1641 | 6.07 | 2.66
100:50 | 5.86 | 23.43 | 1235 ] 096 | 35.85 | 1537 | 498 | 3.86
100:60 | 6.00 | 22.56 | 10.77 | 0.68 | 36.53 | 1441 | 433 | 4.55
100:70 | 6.10 | 22.08 | 9.69 | 0.53 | 37.45 | 13.16 | 4.07 | 5.28

phosphoric acid manufacture. At the optimum ratio PAGS: PR: AW = 100: 35: 20,
in fertilizer the relative content of digestible form of P,Os by citric acid was
increased from 61.42 to 68.86%, and the strength of 2-3 mm granules was
increased to 17.21 kg/cm”.

Salt composition of the resulting single phosphate fertilizer consists of
hydro- and dihydroorthophosphates calcium, activated and non-decomposed
fluorocarbonateapatit.
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The technology of obtaining of single-phosphorus fertilizer was developed
(Fig. 1) and tested at a pilot industrial scale. Agrochemical tests of single

Acid wastewater WCC Phosphorite meal
H,SO, J Acid wastewater
\ 4 v v {V \ 4 y
9 EXTRACTOR Slurry REACTOR
2 >
L
8
<=
72
o
f v v
FILTER GRANULATOR-
DRUM DRYER
Phosphogypsum Unary phosphoric
fertilizer

Fig. 1. The basic technological diagram of single phosphoric fertilizer
reception’s process
phosphate fertilizers have shown that they are as effective as ammophos. The cost
of production is significantly lower than of standard fertilizers.

The third chapter is devoted to the investigation of the process of solid
nitrogen-phosphorus-calcium and liquid complex fertilizers obtaining based on
incomplete decomposition of Kyzylkum phosphate raw materials with nitric acid.

It is known that the decomposition of phosphate rock with nitric acid is
based on the phase equilibrium in the system CaO-P,05-N,0Os-H,O. Based on this,
we performed a theoretical analysis of the process of decomposition of ordinary
phosphorite meal and ordinary dust fraction phosphorite Central Kyzylkum nitric
acid by graphic constructions on solubility diagram of the system CaO-P,05-N,Os-
H,0. The compositions of the liquid and solid phases at different rates and
concentrations of the nitric acid. The analysis results were confirmed by
experimental data.

Further studies were aimed at modernizing the existing production of
technology nitro calcium phosphate fertilizer. Their mission - to improve the
content of P,Os in the solid phosphate fertilizers to spare solid fertilizer from
calcium nitrate and calcium nitrate-based solutions to set up production of various
grades of liquid nitrogen calcium fertilizer. For this purpose the ordinary
phosphorite meal was treated by 59% nitric acid during its normal from 40 to 75%
of stoichiometry on decomposition of CaO in a raw material in 40-45°C for 30
min. Then, the resulting pulp was ammoniated to pH 3.0 in order to convert water-
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soluble form of P,Os to the solid phase by the reaction:
Ca(H2P04)2 + Ca(NO3)2 + 2NH3 = 2C3HPO4 + 2NH4NO3

Thereafter pulp was centrifuged and a solid nitrogen-phosphorus-calcium
(NPCa) fertilizer and calcium nitrate solution were obtained. The solid phase was
dried and analyzed.

Results of experiments showed that during separation of ammoniated nitro
calcium phosphate slurry, obtained at norms of HNOj 40-75%, phosphorus almost
doesn’t transfer to the liquid phase, with the rise in the norm of nitric acid the
degree of transition of nitrogen and calcium increases insignificantly. Content of
Niotal, P205st0tal, CaOyoral, In obtained fertilizers depending on the norm of HNO;
varies between 4.52-10.39; 18.70-22.85 and 31.15-41.94% respectively (Table 3).
Where in the relative content of digestible form of P,Os by 2% solution of citric
acid and 0.2 M Trilon B 1is respectively 51.07-79.04 and 34.35-67.70%.
Composition and properties of such fertilizers, which already have been freed from
calcium nitrate, significantly improved compared to fertilizers produced by JSC
«Samarkandkimyoy.

Radiographic examinations of nitrogen-phosphorus-calcium fertilizers
showed that the composition of NPCa - fertilizer, obtained based on the separation
of acid and ammoniated nitro-calcium phosphate slurries, mainly were
characterized by the presence of mono - and dicalcium phosphate, calcium nitrate
and activated fluorocarbonate apatite. Physicochemical and commodity properties

Table 3
Chemical composition of the dried up product
Norm Chemical composition of the dried up product, %
of pSP’IS(C))tiult(i)o‘i) P120510tal onsgig. P2Osdie CaOxotal CaO;iig, CaOwyater.
HI\OI/O3’ of a product bc};tii? bYTOQM P20swater bc};tfi? N
° acid r.B acid
40 5.05 22.85 | 11.67 | 7.85 0.78 | 41.94 |21.98| 5.61 [4.52
45 4.84 22.63 | 11.94 | 8.38 1.67 | 39.89 [22.17| 5.96 |5.30
50 4.72 22.46 | 12.39 | 9.30 1.92 | 38.58 [22.54| 6.02 |6.03
55 4.34 21.81 | 12.73 | 10.53 | 2.25 | 36.82 |22.87| 6.17 |6.89
60 4.36 20.58 | 13.22 | 11.10 | 2.83 | 35.19 |23.41| 7.76 |7.72
65 4.40 20.21 | 13.93 | 11.51 | 3.21 | 33.93 |23.74| 9.48 |8.02
70 4.23 19.40 | 14.25 | 11.94 | 3.63 | 32.63 |24.09 | 10.04 | 9.12
75 4.22 18.70 | 14.78 | 12.66 | 3.91 | 31.15 |24.75| 10.31 |10.39
were 1dentified: hygroscopic point, caking and granule strength of NPCa -

fertilizers.
From liquid phase, which is the nitrate ammonium-calcium solution (NACS)
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by its ammoniation, or by the addition of ammonium nitrate, or urea, or a solution
of UAN (urea ammonium nitrate) various grades of liquid nitrogen-calcium
fertilizers (LNCF) were obtained.

In the first method, NACS was exposed to evaporation and ammoniated to
pH 5, 6 and 7, at a temperature of 40-45 °C. Amount of nutrient components in the
samples of LNCF depending on pH and norms of HNO; varies between 26.36 —
30.05%.

In the second variant to the NACS samples granular ammonium nitrate
(34.6% N) was added, which was produced by JSC «Maxam-Chirchik», at weight
ratios of NACS : NH4NO;3; = 100 : 30 and 100 : 50. Depending on the norms of
HNO; and relations of NACS:NH4NO; LNCF composition varies within the
following limits (wt%): total nitrogen from 13.63 to 20.46; ammoniac - from 4.68
to 10.35; nitrate - from 8.90 to 10.12; total CaO from 7.38 to 11.18; digestible -
from 7.35 to 11.15; water-soluble - from 7.31 to 11.13, the amount of nutrient
components (N + CaOyora) from 24.81 to 27.84. Maximum total nitrogen content
and the amount of nutrient components have LNCF samples at the norm of acid
75% and a ratio NACS : NH4NOs, equal to 100 : 30 and 100 : 50.

The third option was to study the possibility of obtaining of the LNCF in
presence of urea (46.2% N), which was produced by JSC «Maxam — Chirchigy.

The analysis results of the obtained LNCF show that with increasing amount
of added urea in NACS the content of CaO, ammoniac and nitrate forms of
nitrogen reduces in samples, the number of amide and total nitrogen, and the
amount of nutrient components increases.

Thus, at the norm of HNO; 40% with increasing amounts of urea, i.e. with
decreasing ratio of NACS : CO(NH,), from 100 : 30 to 100 : 80, there is a decrease
of CaO from 11.23 to 7.95%, ammoniacal nitrogen - from 0.71 to 0.50%, nitrate
nitrogen - from 5.12 to 3.89% and an increase in the amount of nutrient
components from 27.64 to 32.75%. A similar pattern is observed for other norms
of HNO3

In another version of LNCF preparation as an additive UAN solution was
used. UAN is concentrated nitrogen fertilizer containing up to 32% nitrogen and is
widely used in agriculture. For obtaining of NACS ammoniated solution marked as
LNCEF characterized with pH 6 and UAN content of 30.58% nitrogen source was
used. At norms of HNOj 40 and 65% change in weight ratio NACS : CNF from
100 : 30 to 100 : 100 helps to increase total nitrogen content as a sum of ammonia,
nitrate, amide and the amount of nutrient components from 12.65 to 18.92; from
16.49 to 21.60; from 2.84 to 5.39; from 6.53 to 8.49; from 7.29 to 8.03; from 8.75
to 8.98; from 2.68 to 5.87; from 2.67 to 5.85; from 23.85 to 26.23 and from 25.39
to 27.38% respectively. A similar pattern is observed for other norms of HNOj.

Physicochemical properties (density, viscosity, saturated vapor pressure and
the crystallization temperature) of synthesized LNCF were determined. Depending
on the type and amount of applied nitrogen-containing component temperature,
viscosity and density of LNCF were located in the range of 1.2889-1.5347 g/cm’
and 1.65-22.44 cP, quite acceptable for fertilizes’ pumping, transportation, and for
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determination of their storage conditions. Saturated vapor pressure of LNCF
increases with increasing of the temperature and decreasing of the concentration of
nutrient components in the range of 20-40°C laying within 0.73-5.96; 1.27-6.38
and 0.36-5.19 kPa for additive NH4NO;, CO(NH;), and UAN solution
respectively. On the basis of the obtained data the storage conditions for various
LNCF marks are determined. It is revealed that LNCF obtained at optimal ratios of
NACS: (NH4NO;, CO(NH;),, UAN) are characterized by low volatility during
storage and application at soils under the climatic conditions of the Republic of
Uzbekistan.

Crystallization temperature of LNCF samples, obtained under optimum
conditions (HNO; norm 40-65%), located in the temperature range of 6 —
(-=23.5)°C, allows them to store and be applied in the autumn - summer season with
no difficulties.

Thus, the results of the research show that all kinds of synthesized liquid
nitrogen-calcium fertilizers have satisfactory physicochemical properties to ensure
their stability during prolonged storage.

A technological scheme was proposed and material balance of granulated
NPCa and liquid nitrogen-calcium fertilizers production was compiled.

In the fourth chapter presents the results of development and
implementation of nitrogen-phosphorus fertilizers based on Kyzylkum
phosphorites and ammonium nitrate melt or its solution.

The interaction of all five species of the Central Kyzylkum phosphate raw
materials, whose composition is presented at Table 1, with a melt of ammonium
nitrate at 180°C for 30 minutes, depending on the amount of phosphorite addition
per P,Os from 1 to 5% of P,Os (Table 4), was studied. Also the interaction of
ordinary PM, dustlike fraction and mineralized mass of the Central Kyzylkum
phosphorites with 70, 80 and 90% solutions of ammonium nitrate at 110°C for 30
min was studied. It is shown that in this kind of interaction phosphate raw
materials decarbonization as well as its activation do occur, that is the transition of
indigestible P,Os form to digestible form for plants. The kinetics of
decarbonization and activation of ordinary phosphorite powder with saltpeter melt
was studied. Most intense activation process occurs in the first three minutes of
interaction, increasing the relative content of digestible form of P,Os for citric acid
from the original 18.49% to 68.81; 65.59 and 62.65% with the addition of PM
nitrate with 3.0; 4.1 and 5.04% P,Os amount. After this activation process slows
down and after 20 minutes the reaction practically stops, reaching values of the
relative content of digestible form of P,Os for citric acid 94.66; 92.19 and 87.10%.

Kinetics of decarbonization has a similar character - the maximum speed for
the first 10 minutes and almost the reaction finishes after 20 minutes (Fig. 2). This
suggests that decarbonization is the cause of activation. The fact is that in the
Central Kyzylkum phosphorites there is a very close germination of phosphate
mineral with calcium carbonate to each other. The gases (NH;, CO,, H,O) by
reacting with calcium carbonate and saltpeter destroy the structure of the phosphate
mineral allowing P,Os transferring therein into digestible form for plants.
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Chemical composition of the fertilizers received by introduction into

Table 4

ammonium nitrare’s melt of phosphate raw material of Central Kyzylkum
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When using ordinary phosphorite meal
7.0 | 100 | 6.89 (32.25/1.05]0.92 | 1.03 | 2.70 |2.44 | 0.94 |0.53 | 87.61 | 98.09
13.0] 100 | 6.98 |30.75/2.01 | 1.69 | 1.95 | 5.69 |4.79 | 1.45|0.97 | 84.07 | 97.01
20.0 | 100 | 7.01 |29.15/3.00 | 2.42 | 2.87 | 8.35 16.60 | 1.52 |1.45 | 80.66 | 95.66
30.0| 100 | 7.09 |27.10] 4.10 | 3.10 | 3.83 [11.01|8.05 | 1.57 |2.10 | 75.60 | 93.41
40.0 | 100 | 7.14 |25.24{5.04 | 3.71 | 4.45 |13.12]9.02 | 1.61 |2.85 | 73.61 | 88.29
When using dust-like fraction
5.0 1100 | 6.85|32.81{0.90|0.79 | 0.88 | 2.18 |1.96 | 0.78 |0.37 | 87.77 | 97.78
12.0 100 | 6.94|30.70{ 2.01 | 1.70 | 1.95 | 4.84 |4.08 | 1.21 |0.86 | 84.57 | 97.01
20.0 | 100 | 6.96|29.24|3.15|2.56 | 3.03 | 7.60 |6.18 | 1.31 |1.39 | 81.27 | 96.19
27.0 1100 | 6.99|27.41{4.10 | 3.17 | 3.83 | 9.67 |7.06 | 1.36 |1.86 | 77.31 | 93.41
37.0 1100 | 7.00]26.01]5.17 | 3.80 | 4.56 |12.51|8.63 | 1.40 |2.63 | 73.50 | 88.20
When using mineralized mass
8.0 | 100 | 6.7531.71]1.02 | 0.65 | 0.79 | 3.23 |2.53 | 1.07 |0.75 | 63.72 | 77.45
16.0 | 100 | 6.83 |129.49|2.01 | 1.24 | 1.43 | 5.86 [4.08 | 1.41 |1.53 | 61.69 | 71.14
26.0 | 100 | 6.86 |27.8312.96 | 1.68 | 1.96 | 8.17 |5.42 | 1.47 |2.47 | 56.75 | 66.21
36.0 | 100 | 6.88 |25.58/4.14 | 2.13 | 2.48 |10.86|6.88 | 1.61 |3.36 | 51.45 | 59.30
48.0 1 100 | 6.90 |23.94| 4.95[2.24 | 2.76 |13.47|8.24 | 1.71 |4.28 | 45.25 | 55.75
When using washed dried concentrate
6.0 | 100 | 6.40(32.56/ 1.02[0.79 | 0.96 | 2.71 |2.44 | 1.16 |0.45 | 77.45 | 94.11
12.0 100 | 6.58|30.74/ 1.97 | 1.42 | 1.78 | 5.15 [4.31 | 1.82]0.96 | 72.08 | 90.35
19.0 100 | 6.72|28.9712.94 | 1.94 | 2.52 | 7.65 |5.99 | 1.99 |1.57 | 65.98 | 85.71
27.5|100 | 6.78|27.15[3.98 | 2.36 | 3.18 |10.36|7.67 | 2.14 |2.31 | 59.29 | 79.89
37.0 100 | 6.82]25.32]5.04 | 2.65 | 3.62 |13.02|8.88 | 2.42 |3.07 | 52.57 | 71.82
When using washed calcined concentrate
3.8 | 100 |5.9533.12/0.97]0.21 | 0.69 | 1.92 [1.67 | 0.93 | - | 21.64 | 71.13
8.2 1100 | 6.1032.09{1.96 | 0.39 | 1.35 | 4.08 |3.29 | 1.58 | -- | 19.89 | 68.87
12.4 1100 | 6.24 130.50/2.98 | 0.50 | 1.96 | 5.94 |4.40 |2.05| -- | 16.77 | 65.77
17.4 1100 | 6.40 |29.74/4.02 | 0.56 | 2.44 | 8.04 [5.45 |2.51 | -- | 13.93 | 60.69
22.2 1100 | 6.57 |28.47|5.06 | 0.62 | 2.91 |10.67|6.30 | 3.08 | -- | 12.25 | 57.51
38.0| 100 | 6.73 |25.20| 7.60 | 0.64 | 3.15 |14.86(6.75 |3.16 | -- | 842 | 41.44
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The rheological properties of melts and solutions of ammonium nitrate with
the Central Kyzylkum phosphorites additives have been studied. From the values
of the density and viscosity of the nitrophosphate melt and the pulp it can be
concluded that they can be readily pumped from one device to another, and be
granulated in an existing tower or in drum granulator-dryer.

The introduction of the phosphate raw material in the melt or concentrated
solution of ammonium nitrate leads to a significant increase in the strength of the
granules of produced nitrogen phosphorus fertilizer. Thus, if the strength of the
ammonium nitrate granules is 1,6 MPa, then the injection to its melt of ordinary
PM in an amount of 1% P,Os leads to increase of this figure up to 4.26 MPa, 2%
P205 —-5.95 MPa, 3% P205 -7.11 MPa, 4.1% P205 —7.51 MPa and 5% P205 - 7.8
MPa. There is a similar pattern with other types of phosphate raw materials. When
saltpeter phosphorite meal is added to the melt in amounts of 1.05 — 5.04% P,0Os
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Fig.2. Dependence of change of a decarbonization’s degree of phosphate raw
material on ratio AN:PM and duration of a process
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the porosity of granules with the size 2-3 mm reduces from 9.15 to 7.08%, the bulk
weight value of obtained fertilizers increases from 0.925 to 1.033 g/cm’. Caking of
pure ammonium nitrate is estimated as 4.67 kg/cm®. With the introduction to its
composition 5.04% P,0s phosphorite meal caking of granules decreases to 1.7
kg/em’.

With thermal analysis method the effect of phosphate additives on the
polymorphic transformations of AN has been studied. These data show that
increasing of the additive content from 1 to 5% of P,Os leads to the temperature
increase of the modificational transition IV - III from 53.7 to 56.6°C. Three
thermoeffects are fixed at the cooling curves, which are characteristic for melt
transitions — [; I — II; I[I— IV. The temperature of transitions also increases I —
II and II— IV from 128.2 to 132 and from 50.1 to 53°C respectively. When
cooling the melt of AN the temperature of conversion IV—III is 44.8°C, and
additives of phosphate raw materials lead to an increase of temperature of current
conversion, and for the sample with the content of phosphate additive 5% P,0Os it is
56.6°C. Transition temperatures also change III—1I, II—I and I— melt in nitrogen-
phosphorus fertilizers and are respectively 90-90.5; 130.2-132.4; 168.5-166.3°C,
while the temperatures of these transitions for the original AN constitute 89.2;
129.9 and 170.3°C.

Thus, with the addition of phosphate raw material in modification IV
stabilization occurs, that’s why during storage of phosphatized AN at temperature
variations up to +54°C dramatic volumetric changes in its crystals associated with
the modificational transitions will not occur.

Thermal effects of modification transitions of studied samples, defined on
the NETSCH STA 409 PC/PG device, show that their values are significantly
lower than the heat of transitions from initial AN. Consequently, they occur with
less thermal changes and additives have an inhibitory effect on the modification
transformations and at the transition points transformation does not occur fully.

It is known that increased acidity of ammonium nitrate melt leads to its
explosion. Therefore buffering action of phosphate additives on saltpeter melt
acidity was investigated. At shutter speeds of saltpeter melt for 120 minutes at a
temperature of 180°C its pH value decreases from 6.13 to 3.76. This means that
this weakly acid medium is formed due to partial decomposition of ammonium
nitrate to nitric acid and ammonia. Under the same conditions in the presence of
phosphate additives in an amount of 5% P,Os pH value decreased from 7.15 to
6.89, that is when saltpeter phosphorite is added to the melt the acidification
process does not occur, because nitric acid, which forms in the melt, quickly is
neutralized with phosphate raw materials.

Thermogravimetric analysis showed that ammonium nitrate begins to
decompose at 210°C, and the nitrogen-phosphorus fertilizer (NPF) on its base with
the addition of phosphate meal in the amount of 1-5% P,0s5 begins to decompose at
temperature range of 240-250°C. At the same time the activation energy of the
thermal decomposition of phosphatized ammonium nitrate samples increases
significantly.
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Fig. 3. Technological diagram for recovery of nitrogen-phosphorus
fertilizer

Electron-microscopic analysis indicated that phosphorite additive, being the
centers of crystallization, reduces the size of ammonium nitrate crystals and fills
the pores and microcrack, making the structure of the granules more perfect by
eliminating defects therein as germs of future destruction.

X-ray analysis showed that the resulting nitrogen-phosphorus fertilizer
consists of ammonium nitrate, activated fluorocarbonate apatite, calcite and a small
amount of calcium nitrate.

In order to determine the loss of ammonium and nitrate nitrogen at release of
developed nitrogen-phosphorus fertilizer, pilot tests in the workshop number 3 of

69



JSC "Navoiazot" were conducted. Losses per 1 ton of NPF amounted to: as NH; —
0.52 kg/t and as NH4NO; — 0.41 kg/t, 1.e. overall loss at steps of mixing and
granulation of NPF in terms of nitrogen reaches 0.572 kg/t being the allowable
value.

Basing on the results of laboratory experiments the technological scheme of
production of nitrogen-phosphorus-fertilizers was developed (Fig. 3) ased on melt
and concentrated solution of ammonium nitrate with the addition of the Central
Kyzylkum phosphate raw materials. Material balances of production were
calculated.

On developed technology of NPF the patent of Republic of Uzbekistan
Ne[AP 04527 dated 06.10.2010 named «Method for producing nitrogen-
phosphorus fertilizer» was obtained. The technology is implemented at JSC
«Navoiazoty. From 2009 till now more than 300 tons of NPF were produced
totaling for 165 billion soums. Part of this amount was exported abroad.

CONCLUSION

The thesis contains the solution of very relevant scientific and technical
problems in the field of chemistry and chemical technology of mineral fertilizers,
laying a theoretical and applied research, ensuring development of resource-saving
technology for new types of single phosphorus, nitrogen-phosphorus and liquid
nitrogen-calcium fertilizers based on complex processing of the Central Kyzylkum
phosphorites.

The main scientific and practical results obtained in the performance of the
thesis are as follows:

1. The study of graphoanalitical analysis of CaO-P,05-SO3;-H,O and CaO-
P,05-N,05-H,O systems has theoretically proved the process of interaction
between the Central Kyzylkum phosphorites with phosphoric acid-gypsum pulp
and nitric acid with reduced norm. New scientific evidence obtained allows to
justify and to predict the flow conditions and processes of single nitrogen-
phosphorus-calcium fertilizers during the processing of Kyzylkum phosphorites
and to find optimal compositions.

2. The interaction between different types of the Central Kyzylkum
phosphorites and a phosphoric acid gypsum pulp obtained by the decomposition of
washed calcined concentrate with sulfuric acid, in the range of mass ratios
PAGS:PR =100 : (25-70) was investigated. Ratios and concentrations limits of the
reactants involved in the process were established. It is shown that the optimal
ratio of PAGS:PR 1s 100 : (25-30), in which single fertilizer with a maximum
content of digestible and water-soluble form of P,Os and CaO can be obtained. To
improve the marketable properties of the product in sulfo-calcium phosphate slurry
it is recommended to add the sour runoff - absorption solution of EPA production.

3. The advanced technology of nitrogen-phosphorus-calcium containing and
liquid nitrogen-calcium fertilizer production by partial release of calcium nitrate
from ammoniated nitrogen-calcium phosphate slurry by various options was
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developed. It is shown that in the proposed NPCa fertilizers content of P,Os is 7-
10% higher than in NCPF (nitrofos), which is produced at JSC
«Samarkandkimyoy.

The studies have been conducted on the processing of NACS, which is the
liquid phase of nitrogen-calcium phosphate slurry, in various marks of LNCF. The
different composition of LNCF was obtained with evaporation method of NACS
and neutralization with ammonia depending on the norm of nitric acid. And by
adding ammonium nitrate, urea and CAN solution to NACS a wide range of LNCF
with high nitrogen content was obtained.

4. The possibility of obtaining of NPF on the basis of interaction of different
types of the Central Kyzylkum phosphorites with a melt or concentrated solution
of AN was studied. The kinetics of decarbonization and activation of ordinary
phosphorite flour in AN melt were studied. It is shown that a high degree of
decarbonization and activation of phosphate raw materials in NPF observed after
20 minutes of initial regents’ interaction. It was found out that the introduction of
phosphate additives into ammonium nitrate significantly increases the hardness of
granules, i.e. on average for 2.0-5.5 times. Adding phosphorite powder to an
amount of 5% in terms of P,Os to AN melt reduces porosity of its granules from
9.15 to 7.08%. Caking of NPF containing 3.0-5.04% P,Os is 1.71-1.87 kg/cm” that
2.5-2.7 times less than the net AN caking.

5. The effect of phosphate additives on the modificational conversions of
ammonium nitrate was studied. Determined that for AN transformation
temperature [V—III is 44.8°C, and with the addition of phosphate raw materials in
the amount of 1.05-5.04% P,0s to AN the temperature of this transformation
increases from 53.7 to 56.6°C. This reduces the melting temperature and
crystallization of AN. Rising the transition temperature IV — III contribute to the
preservation of high strength and to reduction of NPF granules caking during
transport and storage in hot climates.

Thermal effects of modificational transitions of NPF were defined. It is
shown that their values are much lower than the initial AN’s heat of transition.
Consequently, they occur with minimal thermal effects and the additive has an
inhibitory effect on modificational transformation and at the transition points of
transformation does not proceed until the end, and that helps to reduce the level of
granules’ destruction, sealing their structure and thus the preservation of increased
strength.

6. It was shown that when AN is heated the phosphate additives have
beneficial buffering action and stabilize its pH value. The temperatures of the
beginning of their decomposition and energy of their activation process were
determined. It was found out that the onset temperature of thermal decomposition
of the AN as part of NPF compared to net AN depending on the amount of
phosphorite additives, increased from 29 to 39°C. It is shown that the activation
energy of NPF decomposition, containing from 1 to 5% P,Os varies between 46.6-
51.6 kcal/mol, which is 4.7-9.7 kcal/mol higher than the activation energy of pure
AN decomposition. This indicates a significant increase in thermal stability of
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phosphatized AN.

Conducted electron-microscopic study of micro-structures of NPF granules
shows that the phosphate additive reduces the size of ammonium nitrate crystals.
Phosphorite settles into the pores and microcracks, filling them, forming a more
perfect surface and internal structure of the NPF granules.

By conducting of pilot tests in the workshop number 3 at JSC «Navoiazot,
the losses of ammonium and nitrate nitrogen at release of developed nitrogen-
phosphorus fertilizer were identified. Losses per 1 t of NPF were: in the form of
NH; — 0.52 kg/t, and in the form of NH4;NO;3; — 0.41 kg/t, i.e. overall loss at the
mixing and granulation stage of NPF in terms of nitrogen amounted to 0.572 kg/t
which is the allowable value.

7. Physicochemical and rheological properties of solutions, pulps and melts
which were formed at various stages of technological process of the Central
Kyzylkum phosphorites processing were determined. With the use of X-ray
methods and IR spectroscopic analysis the salt composition of the products was
established, also the physicochemical and product properties of single, nitrogen-
phosphorus and NPCa fertilizers were studied.

8. Based on the results of the laboratory experiments, data of tests carried
out at the model installation and at a pilot works the technological scheme was
designed and material balance of production of singles, nitrogen-phosphorus,
NPCa and liquid nitrogen-calcium fertilizers was composed. The results of the
physical, chemical and applied researches on the decomposition of the Central
Kyzylkum phosphorites with phosphoric acid-gypsum pulp formed the basis for
the development of technology for single-phosphorus fertilizer, which has been
successfully tested at JSC « Ammofos-Maxamy» with the release in 2009 of 60 tons,
and in 2011, 100 tons of a new type of fertilizer. Production technology of NPF
based on ammonium nitrate melt and the Central Kyzylkum phosphorite flour is
implemented at JSC «Navoiazot». Since the beginning of 2009 to the present time
more than 300 thousand tons of new type of NPF in the amount of 165 billion
soums were produced.

9. Technical and economic calculations were fulfilled for the single, NPCa
and liquid nitrogen-calcium fertilizers. In organizing the production of single
phosphorus fertilizer the norm of sulfuric acid per 1 ton of 100% P,Os compared to
the production of suprefos reduced to 30-35%. Wholesale price of granular NPCa
fertilizer 1s 565511 soums compared to NCPF on 118643 soums cheaper.
Wholesale price of LNCF, which is obtained with the addition to NACS
ammonium nitrate and urea is 192722 and 285548 soums respectively. With the
release of 100 thousand tons of NPF per year only due to the absence of special
protection and support more than 2 billion soums are saved.

10. Agrochemical tests of derived fertilizers at cotton plants’ fields in the
microlysimetric, pushed plot and field conditions were held. These results indicate
that the efficiency of the developed agrochemical fertilizers is close to the
efficiency of mixtures of traditional fertilizers with an equivalent amount of
nutrients.
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