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KHWPHUII (10KTOPJIMK JHCCEPTANMACH AHHOTAMSACH)

Juccepranuss MaB3yCHHUHT J0J13ap0JMrd Ba 3apypaTru. byryHru kyHzaa
OyHE aXOJMCHUHHMHI YCHUIIM, CYB 3axypajapyd Ba OSKHUHra SpOKIU epiiap Kalu
pECYpIApPHUHT KUCKApPHUIIM >KaXOH MHUKECHAA O3MK-OBKAT MYaMMOCHHM sIHa/a
kydaitupmokaa. [y kuxaTnaH KUILIOK XY>KaJIMTH Ba O3UK-OBKAT CAaHOATHMHHUHT
acocuil BazudanapugaH OupH axOJIMHUHT O3MK-OBKAT MaxcyJjoTiapura Oyirax
TanabuHU TYIapOK KOHAUpHILIaH uoopat. by ypuHna munepan yrutiap uuoiad
YUKApUIITra ajJoXuaa 3bTHO0p KapaTUIMOK/IA.

MycTakwiuk HWusuiapuaa MamiakaTUMHU3[Aa axOJUHH CU(ATId O3MK-OBKAT
MaxCynoTiapu OujiaH TabMHUHJIAII [03aCHAaH KEHI KaMpOBJIHM TagOMpiap amanra
ommpunnb, Oy WyHamummaa, >KymmanaH, cudarim a3or, ¢Gocop Ba Kaawilim
MUHEpaJI YFUTIAp MNUIA0 YUKAPWIL, YFUTIAPHUHT CaMapaJlOpPJIUTUHUA sSHaAa
OIIMPHUII Ba TYNPOKHUHT TApKUOWUIArd YHYMAOPJIMKHU Oenrunad OepamuraH
ryMyC MUKJIOPYUHU KYNaUTUPHUINTA aloXujia 3bTuOop KapaTwiMokaa. IIyHuHT ek,
KUIIOK ~ XYKJIWTUJa  OpPraHUK  MHUHEpal  YFUTJIAPHUHT  KYJUJTAHUJIUIINA
XOCWJIZIOPIMKHU OUIUPHUINIA Ba TYMPOKHUHT (PU3MK-KUMEBHI Xamja MEIUOpaTUB
XOJIATUHU SXIIUAJIAIIIA aIOXHU]IAa aXaMUsT KacO 3TMOK/A.

Kaxon mukécuna Munepai Yrumiap cudaTHHUA ONIMPUII Ba yiap/aH camapaiy
doiiananum 13acuiaH MaKCcaUIi TaAKUKOTIApHU aMajra OLMIUPUIl MyXUM OYuo,
Oy Oopazia, >kymiajaH, KyWuaard macaiajapra ajoxyja ybTHOOp KapaTHIMOKIA:
IOKOpY MUKJIOpJia TYMUH KUCJIOTaJIapu TYTraH KYMHUpP OJIUII YYYH MOC KeJlaJuraH
OKCHJIJIOBYM Xamjia OKCHUIAII >KapaCHUHM MakOy/l MIApOWTIIApUHU aHMKJIALLL;
OKCHJIJIAHTaH KYMUPJIaH WIIKOPJAp TabCUPHJIA CTUMYJISITOPJIAD aXpaTUO OJIMIII
YCYJIMHHU aHUKJIAII, OKCUAaHrad kKymMmupau Kusunkym ¢gocdar xom aménapu Ounan
MEXaHMK KHMEBMU Ba KHUCIOTAIM (PAOJUIAIITUPHILI XaMa JOHAJOopJall y4YyH
npecciam yCyjauHM UIiad YMKHIL; KOHUEHTpiaHran ¢ocop Tyrran ammodoc Ba
cymipeoc  sipum  Maxcynomiapu, ¢ocdoruric, IYHUHTIACK, OCHTOHUTIAPHU
OKCHJIIAaHTaH KyMUp OwiaH Oupra TabCUPIAMTHPHUII OPKATU KOMIUIEKC YFUTIIAp
OJIUIII )KapaCHUHU YPTraHUIl BA MYbTa I TEXHOJIOTUSICUHU SPATHIIL

V36ekucron Pecnnyonukacu Ilpesunentununr 2010 #unm 15 aexaOpaarm
[IK-1442-con «2011-2015 iimmmapaa Y36exucTon Pecrny6iamkacH CaHOATHHH
PUBOKJIAHTUPUIIHUHT YCTYBOp WyHanuuuiapu tyrpucuia»ru Kapopu, 2015 iun
4 maptoaru [1dD-4707-con «2015-2019 wmnmnapna unuiad YMKAPUITHU TapKUOUi
Y3rapTupuil, MOJEepHU3AIMs Ba JuBepcUPUKAIU KWIUIIHA TabMUHIIAI Oyiinya
qopa-Tagbupiap nactypu Tyrpucuua»ru dapMoHu Ba Y30ekucToH Peciy6ukacu
Bazupnap Maxkamacununr 2015 ¥Wun 22 sHBapnaru 8-coH «CaHoatrna uiniad
YUKAPUIIl ~ XapaKaTJapuHU  KUCKApTUPHUIITa Ba  MaxCyJdoT  TaHHApXUHU
MacauTUpUINra JOUp KYylIMM4Ya dopa-TaaOupiiap TYFPUCHIA»TH KapopHu Xamjia
Ma3Kyp (aosuarra TErHIIIM  OOIIKA  MEBEPUU-XYKYKHU  XyxoKaTiaapa
OenrunadraH BaswdalapHU amajira OIIUPHINTa YOy auccepTanus TaaKUKOTH
MyaisiH Japakajaa Xu3MaT KAJIaau.

TaakuKOTHUHT pecny0juKa (paH Ba TEXHOJOTHSJIAPH PUBOKJIAHUIIU-
HUHI aCOCHH YCTYBOp WHyHaMMULIAPUIra OOFJMKJUIH. Ma3Kyp TaaKUKOT
pecnyonuka ¢an Ba TexHonorusiap puBokiIaHUmMUHUHT  VII.  «Kumépmii
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TEXHOJOTHsUIAp Ba HAHOTEXHOJIOTHSUIAp» YCTYBOp WYHAIUIINIa MYyBOQUK
Oa)kapuJIraH.

Juccepranusi MaB3ycu OyiiMuya XOPW:KHN WIMHA-TAAKUKOTIAP LIAPXH.
KyMupHn kaiiTa wmuiam, y acocuja OpPraHHWK, OpraHWK MHHEpaJl YFUTIap Ba
YCUMITUKIIApHA YCTHpYBUH CTUMYJISITOPJIAPHU uniab YUKAPHII
TEXHOJIOTHSUITAPUHY SpaTHINTa WYHAITUPWITAH WIMHUN HM3JIaHUIUIAD >KaXOHHUHT
eTaK4M WIMHUN MapKasjapu Ba OJIMH TabJIMM MyaccacalapH, kymiaaaH, «Concho
Petroleum Co», «Scientific and Applied Processes Pty., Ltd» (AKII),
Oesterreichisch-Alpine Montangesellschaft, «Simmering-Graz-Panker AG fur
Maschinen-, Kessel und Waggonban» (Asctpus), «Rheinische Braukohlenwerke
AG» (I'epmanns), «Kamishimo Kagaku Kogyo Kabushiki Kaisha», «Nihon kase
Kogyo Kabushiki Kaisha», Kogyo gidzyutsu intyo (SImonwms), Indian Institute of
Technology (Xunaucton), Iran University of Science and Technology (3pon),
Veutnap Ba mHcexktodyHrumumiap uactutytn (Pocens), YMyMuii BA HOOPraHHK
knMé nacTHTyTHAA (Y36eKHCTOH) 016 GOPHIMOK/IA.

Tapkubuma TyMuH KucCJOTajlapu IOKOpU OYJIraH OKCHJJIAaHTaH KYMUpJapjaH
YCUMIIMKJIAPHU YCTUPYBYM CTUMYJSTOpJIAp, OpPraHUK Ba OpPraHUK MUHEpal
VFUTIAP OJIUII YCYJJIAPUHU UIUIa0 YMKHUII Xamja yJIapHU TaKOMUJUIAITUPUILTa
OMJl axOHJa oJu0 OopwiraH TaAKUKOTIAp HATWXKacUIa KaTop, KyMJIaJaH,
KyWuJard WIMHA HaTWKajap OJMHTaH: JIMTHUTIAPHU aMMOHHUU THAPOKCHUIU
OWyaH TabCUPIAIITUPUIN HATH)KacuJa aMMOHHUU TyMaT CTUMYJSATOPU OJHMHTaH
(«Concho Petroleum Co», AKII Ba «Kogyo gidzyutsu intyoy», Snonus), kKyMupHu
HUTPAT KUCIOTacH OWJIaH OKCHIJIAIIHUHT MaKOyJ MIApOUTIAPH aHUKJIAHUO, XOCHII
Oynran OYTKaHM aMMHUaK OWJIAaH aMMOHMIIAIITUPUII OPKAJIW TyMYCIU VFUTIIAp
cunte3 KwinHran («Scientific and Applied Processes Pty. Ltd», AKII Ba
«Oesterreichisch-Alpine Montangesellschafty, Asctpusi), xymupHu ngactiad
HUTpAT KUCIOTa OUlaH OKCUJ1a0 HUTPOTYMUH KUCJIOTajJapyu OJMHUO, CYHIpa yHTra
Kanpluii maHamug €ku cyrnepdocdar Ba sputunrad docdar KYIIUIT OpKad
KATTUK TypJard opranvk MuHepan yrutiap onunra («Kamishimo Kagaku Kogyo
Kabushiki Kaisha», «Nihon kase Kogyo Kabushiki Kaishay, SInonwust), xymup Ba
dbochopur apanamMacMHU JAE3WHTErpaTop EpJaMua MEXaHUK HIILIOB OepHill
acocH/ia OpraHMK MHHEpall YFUT OJUII YCynu unuiad yukwiraH («Simmering-
Graz-Panker AG fur Maschinen-, Kessel und Waggonban», ABcTpus),
OKCHJUTAHTaH KYMHUPHU Xap XWJI MUHEpaJl Ty3Jap UIITHUpokuaa Gocoput Ounan
apajalliTUPUILl acoCHJia OpraHuk MuHepan Vyrumiaap osnuHran («Rheinische
Braukohlenwerke AG», 'epmanus).

Jlynéna opraHuk Mojiajgapra ara Oyiarad XoMm aménap/iaH KOMIUIEKC YFUTiap
XaMmJia TYMHH Tpernapariapu Hiad YuKapuil TEXHOJIOTHUSJIAPUHU SPATUII Ba
TaKOMWIJTAIITUPUII OYiirya KaTop, *KymilaJlad, KylHuJiard yCTyBOp WyHaNMIIIapaa
TAIKUKOTIIAp 0MMO OOpMIMOKAA: TaOWMUN OKCHJIAHTaH KYHFUP KYMHp acocujia
rymMariiap, OpraHuK Ba OPTaHMK MHHEpal VFUTIAp UIUIad YUKApHIN yCYJUTApUHU
TaKOMWIJTAIITHPHUII; TOpd acocwaa IOKOPU caMapaid TYMHUHIW VFUTIAp Ba
npenapariiap OJIMII, KYHFUP KYMHUPHU TYpJd OKCHIJIOBYMIAP OWIaH OKCHIUIAII
acocH/ia OpraHuK YFUTIAp WMNUIA0 YMKAPHII TEXHOJOTHUSCUHU SPATHUI; KYMHUPHU
UIITKOPJIM dpUTMAIap OWJIaH SKCTPAKIIMS KAJTUII OPKAJIU CTUMYJISTOPIIAP OJIHIII.
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MyaMMOHUHI YpraHwiramjauk jaapasxacu. Anabuériapna TapkuOuna
TYMUH KUCJIOTaJapy IOKOpH OYJIraH TaOMHii 11apouT/ia OKCUIAHTaH KYMUpIapaH
YCUMIIMKJIAPHU YCHUIIl CTUMYJSTOPJIAPU, OPTaHUK Ba OpPraHUK MUHEpANl YFUTIap
onvmn OyiiM4a wuOUIap KEHr EpUTHIIraH. V36ekucronna  TaGumit IOKOpH
OKcuJiJIaHTaH OyHAal kymwupiap HWyk. Tabkumamam Kou3Ku, AYHENA Aespiid Oup
XWI KYHFUP KYMHUp KOHM OYiaMaiau. YIapHUHT Xap OuUpH y3ura Xoc Xycycusrra
sra. by asca Typnu Xusl KymMupiap ydyH TypJid HMIUIAD MaKMyUHU KeNTUPHO
ynkapaau. JIekuH AHIpeH KOHM KYHFHP Kymupu OwmiaH omu0 Oopuirax
TaAKUKOTJIAp CAHOKIMAMp. YOy TaAKUKOTIapAa KYyMHpP acocaH HUTpar
kucioracu épaamuaa okcuanrad (A.T.Tampxues, b.M.bernos, JI.®d.MenbHUKOB,
N.T.3a6pamusiii, O.U.Ilo6emonocrieBa, C.M.TamxueB Ba H.X.Ycanbaes).
VYnapHuHr Oapuacuga OKCHJUJIAHMIN KapaéHuAa a30T OKCHUUIAPUHHUHT axpaind
YUKUAIIMHUHT IOKOPU OYIIUIIM KAl 3TUJITaH.

JyHéna rymaT Ba TyMUH TyTraH YFUTJIApPHU OJUII TEXHOJOTUSICUHU MIILIA0
yukuI Oyinya Oup katop, xymmanan, W.Klempt, O.Grosskinsky, A.Amberger,
F.Kortmann, E.Petzold, F.Petermeise (I'epmanusi), M.Shizunori, N.Kinsaku,
H.Kodzo, N.Yutaka, S. Motohisa (SInonus) D.Felix, M.Antoine, P. Echivard,
G.Isambert (®pannums), C.J.Karcher, L.C.Canfield, M.A.Cooley, R.C.Snively
(CLIA), K.Entzmann (ABctpusi), G.Zoltan, K.Laszlo, S.Agnes, S.Janos (Benrpus),
S.Heng, G.J.Perry (ABcTpanusi) kabu ojJumiap TOMOHUAAH WIMHUMA TaIKUKOTIIAP
0JIn0 OOpHUIIraH.

Poccus Ba VYkpamna omumnapu (M.A.KononoBa, T.A.KyxapeHko,
H.C.OpnoB, JLLA.XpucrteBa) TryMHH MoOAJajapd TaJAKUKOTIApUra Y3JIapuHUHT
VIKaH XuccaJapuHU Kymaud. ['yMHUH MoOAJaJapuHUHT (DU3UOJOTHK (PaosuIuru
TaAKUKOTIapuH MyxuMm puBoxku JI.A.XpucteBara terunumgup. 1957-1983
Wuap gaBOMHUAA YHUHI MakTaOu ToMoOHMJaH «['ymunnu yrutnap. YiapHUHT
KYJUIAHUJMIIMHA Ha3apus Ba aMaluéTU» MaB3yCHUJard TYKKH3Ta MakoJjaiap
TyIuIaMu 4o ASTwirad. FOKOpu MHKIOpJa TyYMUH KHUCJIOTajapu TyTraH TaOuuii
okcujpianran Mckanmapus (Ykpauna), ['ycuHo-O3zepck (Cubups), Kusun-xus
(Kupruszucron), babaerck (bomkupancToH) KOHJIApU KYMUpIapUIaH YCUMITUKIIAP
YCHILI CTUMYJISATOPJIAPU — HATPUM, KAUIMK Ba aMMOHHM T'ymMaTiapyu XamJa KyHFUpP
KymMup Owian cynepgocdaT Ba aMMHUAKIM CyB apanammMacuaad ubopar ['ymodoc
OpraHuK MUHEpad YFUTH oiduHAu. ONMHraH mpenapartiap TypJid TYyHpoK Ba Xap
XWI KUIUIOK XY>KaJIMK OJKUHJApHJa CHUHANraH. YJApHUHT Oapyacu IOKOpHU
arpOKMMEBUM caMapagopJIMK KypCcaTau.

AHrpeH KYHFUp KYMHUPUHM HHUTpPAT Ba Cyibdar KucioTtamapu €Epaamuaa
napyanad, YCUMIIMKJIAPHU YCHUII CTYMYJISTOPJIAPUHH OJIMII Xamja OKCHUJJIaHTaH
KyMUpUHU Maxaumii xoMm aménap Kwsunkym docdoputinapu, docdorumc
YUKUHIMCA Ba OCHTOHUT OWJIaH TabCHUPJAIMITHPHUII OPKAIM OPTaHUK, OPTaHHK
MUHEpal YFUTiIap WIIad YMKapHIn >KapaCHIApUHUHT UMUK acociapyd Xamja
TEXHOJIOTHCH Oyinua WIMHNA MabJIyMOTIap MaBxkKy/Jl dMac.

by MyaMMOJapHUHT €4UMMH KHILJIOK XYKaJuTH y4yH 3apyp OyiraH, MuHepan
VFUTIApHUHT  Qoifnanu um  KodPPUUMEHTUHU KYyTapajuraH, TYNPOKHUHT
VHYMJIOPJINTUHU  OIIMPAJUTraH, KUIUIOK XYKaJMTH OJKUHJIapura uIypiaaHraH
TYNPOKHUHT 3apapid TabCUPUHM KaMaWTUpPAJUTaH, IOKOPU camMapalld SIHTU

7



OpPraHMK Ba OPraHUK MUHEpaJ YFUTIAp sIpaTUIl OpKaiu 6aprapad 3TUII UMKOHUHU
oepaau.

JIuccepranmss MAaB3yCHHHUHI JHUCCEPTALMA 0amapuaaéTraHn WJIMHHA
TAAKUKOT MYaCCACACMHMHI MJIMHH TAAKUKOT HILIAPU OWJIaH OOFJIMKJIMIH.
Jluccepranyst TAAKUKOTH YMYMHH Ba HOOPTAaHUK KUME WHCTUTYTUHUHI WJIMHM-
TaIKUKOT unuiapu pexxacuHuHT MDA-2012-7-2 «AHTpeH KOHM KYHFHP KYMHUPH,
Mapxkasuit Kuzunkym docdhoputiapu Ba pocdorumnc acocuaa opraHuk MUHepa
YFUT OJNMIN TEXHONOTHMSACHHHM MIIad wmxmimm» (2012-2013 iiii.), AE-12-T-172
«[Tact HaBaM KYyHFUP Kymup Ba (GocPopuTiap acocuaa T'yMHH MHUHEpall YFUT
onui TexHonorusicn» (2012-2013 iiid.), 7-OA-1-61873 «['ymuH TyTran YruTiapHu
CaHOAT MMKECHIA CMHOBJAH YTKA3WII Ba YJIAPHHM KHILIOK XY KAJIUTHW JKWHJIApUTA
TabCUPUHU arpokuMEBMi Oaxomam» (2014-2015 #if.) maB3yJapumard aMajiuii
Joluxanap JoMpacuia Oaxapuiras.

TagKUKOTHHUHI MAaKCAaJAW OKCHJIAaHTaH AHTPEH KYHFUP KymupH, Kn3uinkym
dbochoputnapu, ammodoc, cynpedoc, Gochorunc UMKUHIUCH  Xamjia
OCHTOHUTIIAP ACOCH[Ia OPTaHUK MHUHEpal YFUTIAP OJUII TEXHOJOTHUSICUHU WIILIA0
YUKUIIIaH 1OoparT.

TaagkukoT Basudaapu:

AHTpeH KYHFUp KYMUPHHH HUTpAT Ba Cyjib(haT KUCIOTalapu apajialiMacu
Owi1aH OKCHIJ1a0 TYMUH KUCJIOTaJapUHHUHT SHT IOKOPHY Ba ra3cUMOH ¢azara a30THU
UYKOTWIIMILIKM 3HT KaM MUKIOPJIApU Ky3aTWIaJAuradH MakOyll IIapOUTIApUHU
aHUKJIall,

OKCHJUIAHTaH KYMHUpAAH 3KCTPAreHTIApPHUHI KOHUEHTpPAIMsICH, Xapopar,
skcTpakuus gapomuiinru Ba C : K HucOarura OOFIUK X0J1/1a HATPUNA Ba aMMOHUI
TUAPOKCUIapy EpAamMuaa T'yMUH KUCIOTAIADUHYU aKpaTuO OJIvI,

HAaTpul, KaJMA Ba AaMMOHUM TYMATJIADUHHUHT TYypJIA KOHILIEHTPALUSIN
SpUTMAIAPUHU (HUBUK-KUMEBUN XOCCATAPUHU YPTaHMIIL

OKCHJUTaHTaH  KyHFUp  kymup Ba  Mapkasuit  Kusunkym  (MK)
dbochoputnapuau Oupra MEXaHOKUMEBHM (HAOUTAIITUPHUIIT Ba KUCIOTAIA UIILIOB
Gepuil OpKank OpraHuk MuHepan yrut (OMYVY) oMl MMKOHHATIAPH TAIKUK
ATUIL;

«AmMmodoc-Makcam» AXna wmmad yukapwiaguran —amModoc  Ba
cynpe(OCHUHT OpajuK MaxCyJoTiapu OWiIaH OKCHJIAHTaH KYHFUP KYMHp Ouiad
apanamrupu6 OMY OJTHIIHEHT MaKOyIl INAPOUTIAPUHY AHUKIIALI]

«Ammodoc-Makcam»  AXKna  skcTpakumoH — Qoc@op  KHUCIOTACHHHHT
YUKUHIUCU — (OC(HOTUIIC Ba OKCUUIAHTAH KYHFUP KYMHUP aCOCHAA OJITUHTYTYpPT
Tyrran OMVY Y¥UTIap oMM NMKOHUSATIAPUHH SAPATHIL,

OKCHJUTAHTaH AHTPEH KYHFUpP KYMUPHU Ba OCHTOHHUT acoCHAa T'YMHH TyTraH
VFUTIIAp OJUII JKapa€HUHU ONTUMAJ IAPOUTIAPUHHI aHUKJIAIII;

Takiu} ITrnaéTraH YFUTIAPHUHT TEXHOJIOTMK THU3UMUHHU SIPATHIN, MOIJIHMA
OalaHCUHHU TY3HI, SIHTU YFUTJIAPHUHT TaXXpuOa-CMHOB HaMyHaJapWHU HILIA0
YUKApUII XaM/1a arpOKUMEBUM CUHOBIIAP/IAH YTKA3UILL

TagKuKOTHUHT 00beKTH: AHTpeH KyHrup kymupuHuHr BOMCHI (kyurup,
€HFOK, Maiina, ypyF, mTHO) MapKacu, OKCHJJIAHTaH KYHFUp KymMup, Mapkazuii



Kusunkym docdhopurnapu, ammodoc Ba cympedoc OYTkamapu, docdorurc
YUKUHJUCH, TaONHI1 OEHTOHUT XaMmla OpraHuK MUHEpal YFrutTiap.

TagKUKOTHUHI TMpeIMeTH KYHFUP KYMUPHU OKCHJJIAIl, OKCHJJIAHTaH
MaxCyJOT/IaH HaTpui, Kaluid Ba aMMOHMM TyMaTiIapuHU aXXpaTUO OJIMIIL,
OKCHJIJIAHTaH KYHFUP KYMUP acOCH/Ia TYPJIU XUJ OPTaHUK MUHEPAJT YFUTIAP OJIMIII
*apacHiapugad uoopar.

TaakukoTHUHT ycyJuiapu. Jluccepranusga KuMEBHM, (U3MK-KUMEBUH,
Kymuaaad, SMHCCHOH cnektpan, MK chexkrpockonus Ba BU3Yal-TIOJIMTEPMHUK
TaxJIUJ YCYJUIAPH KYJUTAHWJITAH.

TagKUKOTHUHT WJIMHI SIHTUJIMIH Kyiugaruiapaad noopar:

AHTpeH KYHFUpP KYMUPHUHH HUTpAT Ba Cyib(aT KUCIOTajlapu apalaliMacu
OwiaH OKCHIJAIl >Kapa€HWHUHT TapKuOWaa TyMUH KucioTadapuan 4,1 maH
61,62% raga xyTapmb, a30T OKCHUIJIAPHUHT HYKOTWwmMImK HHT KaM (3,49%)
OYIUIIMHY TabMHUHJIAWIUTaH MaKOyJl IIApOUTH aHUKJIAHTaH,

WIK OOp OKCHJUIaHTaH AHTPEH KYHFUp KYMUPHJIAH HaTpui, Kajauil Ba
aMMOHUM THAPOKCUJ] dpUTMANIapH EpaMuia TYMUH KUCIOTAIAPHU aXpaTUO OJIMIII
KHMHETHKACH Ba TyMaTJIApHUHT (PU3MK-KUMEBHM XOCcanapy aHUKJIAHTaH,

okcujutanran kyurup kymup Ba MK dochoputnapunan mexanokumEBuit
Xamjia KHUCJIOTalIM HWIUIOB OepHIll OpKaJld OpraHUK MHUHEpan YFUTIAP OJIMII
MMKOHUSATIIAPU AHUKJIAHTaH Ba YFUTIAPHU JOHAJOpPJANl YYyH Mpecciaml ycyiu
AIuU1ad YUKWIray,

ammodoc Ba cynpedoc wumIad YUKAPUIIHUHT SIPUM  MaXCYyJIOTJIApH,
(dbocdoruric YMKUHIUCH XaMJla OKCUJIAaHTaH KYHFUP KYMUP acoCUa SIHTU TypJaru
OMY oJMIIHKUHT MakOyJ IIApOUTIAPU AHUKIAHTaH;

FOKOPHA MUKIOPJA TYMUH KHCJIOTAIAPHU TYyTraH JTOHAJOPJAHTaH KYMUPIYMUH
OCHTOHUTIIM YFUT OJIUII TEXHOJOTHSICH SIpaTUJITaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIapH Kyluaaruiapaad noopar:

Maxamumi XoM amé pecypciaapu acocuna OMY OIMII TEXHONOTHSCHHHU
unutad YUKWl MaMJjakaTtaard MHUHepajd VFUTIapra Oynaran  dXTUEKHU
KUCKApTUPA/IH;

pecnyOnukanaru 0y3 TYNpOKJIap TapKUOUIArH TYMYC MUKIOPUHH OLIUPAJIH,
S’bHU YIAPHUHT YHYMJIOPJIUTH OPTaIu;

KHIIUIOK XY’KaJIMTW 3KUHJIapUra WypJianrad TYMPOKHUHT 3apapiy TabCUPUHU
KaManTupaay;

«AmModoc-Makcam» AXKnmaru karta Kyiaamiaud 4uMKAHIA — ¢ocdorumncaan
KOMITOHEHT cudaruaa ¢poiiaiaHuill UMKOHUHU Oepaiu.

SHT'M KOMIUIEKC YFUTIAPHUHT HWIUIA0 YMKApUII KAPaEHUHUHT MOJIUN
XUCOOM, TEXHOJOTUK TH3UMHU HIUIA0 YHUKWIAM Xamaa MakOyld TEXHOJOTHK
KYpcaTKuuiapy Takaud KUIuHIH;

«Ammodoc-Makcam» AXKHHHT Takpuba-caHoat KypwiMmanapuaa 1500 kr
SHTM OpPTraHWK MHHEpaJd YFUTHUHT CHHOB HaMyHaJlapy WIUIA0 YUKAPWIIA Ba
arpOKMMEBUM CHHOBJIAPAAH YTKA3UIIH.

TaagKUKOT HATWKAJIAPUMHUHTI HINOHYWIWIMIK. DoiganaHran KUMEBUU
(aHanuTHK) Ba Gu3UK-KuMEBH (amMuccron cnektpai, UK cnektpockomnus, Bu3yai-



MOJIMTEPMHUK) TaXJIMJI HaTHXaJIapy WHPUKJIAMITHPHITAH XamJa TaXpuOa-caHoat
KypyiIMajlapuja CHHOBJIaH YTraHJury OuiaH TaCAUKIaHAIH.

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMaJiuil axamMMsTH. TaIKUKOT
HATWKAJIAPUHUHT WIMUNA aXaMHSITH aCOCUN KOHYHHSTIAPHU TaJAKUK KWJIHAII WYIN
OwnaH Tabuuii opraHuk VrutTiap YpHUHU OOCAJAUTUH AHTPEH KYHFUP KYMHUPHUHU
HUTpPAT Ba Ccyib(har KUcIoTaldapu €pAamMuaa OKCHAJAII, OKCHAJIAaHTaH KYMHUp Ba
MaxajuiMii  XOoM  aménap  acocuaa  KOMIUIEKC — VFUTJIAp  OJIMIIHHUHT
TH3UMIIAIITAPWITAH WMWK, KAMEBUH, GU3UK-KUMEBUNA Xamaa TEXHOJOTHK
TaIKUKOTIIapu Oaxkapwirad. OJUHraH WIMUN HaTHXKajgap STHIM KOMIUIEKC YFUTIIAp
OJIMIII TEXHOJIOTUSICUHU SIPATHUILTA XA3MAT KAJIA]IH.

TaaKkuKOT HaTWKaTapUHUHT aMajlii axaMUsATU IIyHJAaH HOOpaTKU, MaxalIii
XOM alénap acocuaa KOMIUIEKC YFUTIIAP TEXHOJOTUACHHH UIIA0 YMKHII KUIUIOK
XYKQIUTUHUHT OPraHWK Ba OpPraHMK MMHEpal YFUTiapra OyiaraH 53XTHEKHU
KaHoaTinaHTupaau. Okcuananrad Kymup ounan ¢pocdar xom amécuHu KUMEBH Ba
MexaHOKUMEBHM daoamrupuin nact HaBiu MK dochopurnapu xucobnanran
yaHTCUMOH (pakuus, (HochopuT yHH Ba MHUHEpaJUIAllilaH MacCaHU OPTaHHK
MUHEpal YFUTIap uiuiad YuKApuIIura kaind KWW, KarTa Kyaamian docdorurc
YUKUHIUCUIAH (QoiamaHuIl OpKaJIM 3ca aTpo(-MyXHUT, IKOJOTHsra HKOOUH
TabCUP ITUIL UMKOHUHU Oepajiu.

TagKMKOT HATHKAJAPUHUHI SKOPUH KUJIMHHUIIM. AHIpEH KYHFUP
KYMUPUHU HUTpAT Ba cyib(paT KHUCIOTaldapu HIITHPOKKWIA OKCHJJIAIL, XOCHII
OyJIraH OKCHJJIaHTaH KYMHUP Ba Maxa/UIMi XOM amiénap acocuaa OpraHuK MUHEpal
VFUTIIAp TEXHOJIOTHSCUHM HIIA0 YMKWII OYiiMYa OJIMHraH WiIMUN HaTxkamap V
PecnyOnuka WHHOBAallMOH FOsl, TEXHOJOTHS Ba JioWMXajlap spmapKacuia
(«¥Y3akcmomapkaz», 2012) «AmMmopoc-Makcam» aKIMSIOPIHK >KAMHATH OHMJIaH
amManmuérra OKOpUH KWIMIN o3acuuaH ImaptHoma wumsonanau (DPan  Ba
TEXHOJIOTHSUIAPHU PHUBOKIIAHTUPHUIIHA MYBODUKIAIITUPUIIT KyMUTACUHUHT 2016
i 28 cenrsopaarn ®@TK-0413/622-con MabiyMOTHOMAcH) Ba OKCHJIJIaHTaH
AHTpeH KYHFUpP KYMUPU Ba OCHTOHHUT acoOCHJa OPTraHWK MHUHEpAl YFUT OJIMII
TexHoJoTUsICH «AMMOdoc-Makcamy akIUSIOPIUK KaMUSATHIA aMalTuéTra TaTOuK
STHIAHA (<<§73KHMécaHoaT» A muar 2016 wun 14 wmronmaru 03-2343/14 con
MabJIlyMOTHOMAcCH). Ma3Kyp MIIJIaHMAaHUHT KOPUN STWIHILIH KULUIOK XY KaJIUTHU1a
KYJUTaHWJIaqurad a3oTiu, (ocdopnu Ba kanuiinm YFUTIap camMapajopiiMriHU
5-10% ra ommpuml, TYODPOKHUHT (GU3UK-KUMEBUM Ba MEIUOPATHB XOJATUHU
axmmiad, TyMyc MUKIOpPMHM Kynaltupuin Ba PecnyOnukamusaa rOKOpH
caMapaju, JKCIOpPTOON OpraHUuK MHUHEpal YFUT uNUIad YUKApUIl HWMKOHUHU
oepaau.

TagKuKOT HATWKAJAPUHUHI anpodauusicu. [lucceprauus HWIIMHUHT
Marepuaiyiapu  Kywmaarn ~— Xaiakapo  Ba  PecnyOnuka — miaMuii-amanuii
KoH(pepeHnusapaa, cummnosuymiiapaa: «BpICOKOTEXHOTOTHYHBIE pPa3pabOTKU —
npou3BoactBy» (Tomkent, 2008); «HoanbaHaBuii KUMEBHI TEXHOJOTHSIIAD Ba
skosoruk Myammosnapy (®Paprona, 2009); «KumEHMHT m013ap0d MyaMMOJIApH»
(Camapkanm, 2009); «BBICOKOTEXHOJOTHYHBIE Pa3pabOTKH — MPOU3BOJICTBY»
(Tomkent, 2010); «Pa3spabotka 3¢hGEKTUBHOW  TEXHOJOTHH  MOJYUYCHHS
MUHEPATbHBIX yIOOPEHMIA U arpOXUMHUKATOB HOBOTO MTOKOJICHHS ¥ TIPUMEHEHHE HX
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Ha npaktuke» (Tomkent, 2010); «J/[eXKOHUMIMK TH3UMHAA 3UpOATIApAaH MY
XOCWJI ETHIITHUPUIIHUHT MaHOa Ba CyB TEXOBUYM TexHojorusiiapu» (TomkeHT,
2010); «IIpoGiaeMbl COBpEMEHHON 3KOJIOTHU U OMOCOITHATIBHBIE BOIIPOCHI Pa3BUTHSI
entpanbHoa3uarckoro peruoHay», (Yumkenrt, 2010); «AkTyanabHbIe MPOOIEMBI
XUMUYECKON HAayKH, TEXHOJIOTHH U oO0pa3oBaHus B PecyOnnke Kapakanmnakctan»
(Hykyc, 2011); «IlepcrieKTUBBI pa3BUTHUS TEXHUKH U TEXHOJOTUU U JOCTUKEHUS
TOPHO-METATYPrU4ecKol  OTpaciu 3a ToAbl He3aBUcUMOCTH PecmyOnuku
V30ekucrtan» (HaBowuii, 2011); «CoBpeMeHHbIE TEXHOJIOTUM U MHHOBALMU TOPHO-
Mertauryprudecko  orpacim» (HaBowit, 2012); «AkTyanpHbIE TIPOOIEMBI
WHHOBAIIMOHHBIX ~ TEXHOJIOTMH  XUMHYECKOH, He(TerazoBold M  MHUILEBOU
npombinieHHOCTH» (Tomkent, 2012); «Tynpok YHYMIOPIWTHHHA OUIMPHII, Fy3a
Ba Fy3a MaXMyHJard OKUHJIApPHU TMapBapuiUiamiga MaHO0a  TeKOBUYH
arpoTEeXHOJIOTUSUTAPHU aMaJTMETTa KOPUH STUITHUHT axamusatn» (Tomkent, 2012);
«CoBpeMEHHBIE TEXHUKH M TEXHOJIOTMM TOPHO-METAJUTypTMUECKOM OTpaciid u
nytu ux pasputus»  (Hasowmif, 2012); «CoctossHu€ U  NEPCHEKTUBBI
WHHOBAIIMOHHBIX Pa3pabOTOK B 00JACTH TEXHOJIOTMH HEOPTaHUYECKUX BEIECTB U
XMMHU3ALUU  CEJIbCKOXO3HUCTBEHHOr0  mpou3BojactBay  (Tomkent, 2013);
«AHaiuTuk KuME ¢daHuUHUHT Aoi3apd Mmyammousapu» (Tepmuz, 2014);
«JlomonocoB» Tanabanap, acnupantiap Ba € onumiap (Mocksa, 2014); «Tynpoxk
YHYMJIOPJIUTH Ba KUIUIOK XY>KaJUTH SKUHJIAPU XOCUIJAOPIUTMHUA OLIUPHUIITHUHT
nom3ap6 macanapu» (Tomkenrt, 2015); «l'OpHO-METATTyprHU€CKHil KOMILIEKC:
npobnemsl u ux pemenns» (Onmvanuk, 2015); «The Strategies of Modern Science
Development» (North Charleston, 2015); «AkTyanapHbIe MPOOJIEMBI OTpacie
xumudeckol — TexHonorum»  (byxopo, 2015); «['opHO-MeTamTyprudeckui
KOMITJIEKC: JOCTIDKCHHsI, TPOOJIEMBI W COBPEMCHHBIE TCHIICHIIUA PAa3BUTHSY
(HaBomii, 2015); «HoanbanaBuii KUMEBUH TEXHOJOTHSUIAD Ba DKOJIOTHK
myammonapy (daprona, 2015); 2016 #tmn 9 cenrsOpaa YmMymuii Ba HOOpraHUK
kuME UHCTUTYTH, [lonmumepnap kumécu Ba (pu3MKacu UIMUN-TAIKUKOT MapKasH,
TomKeHT KUME-TEXHOIOTUSI UHCTUTYTH, TOIIKEHT MaBlaT TEXHUKA YHUBEPCUTETU
xy3ypuaaru 14.07.2016.K/T.14.01 pakammu Mnamuii kenram kommaara 02.00.13 -
Hoopranuk wojmamap Ba ynap acocujard MaTepuaiap TEXHOJIOTHSICU
uxTucocnuru Oyitnya MnMuii cemMuHapia MyxokaMa/ian yTraH.

TagkuKOT HATHKAJTAPHMHI JBJOH KHJIMHUINM. J[uccepranus MaB3ycu
6yiinua kamu 42 Ta WIMHA WII YOI OTHITaH, LIyJapaaH Y30eKHCTOH
PecniyOonukacu Onuii aTTecTanuss KOMUCCUSICHHUHT JOKTOPJIMK JUCCEPTALMSIIApU
acoCui WIMHM HaTH KaJapUHU YOIl 3THIL TaBCUs dTUJITaH WIMHAN Hampiapaa 13 ta
Makojia, JKymiajgaH, /7 Tacu pecnyOnMKa Hampiapuaa, 6 Tacu XOpWKHA
KypHaJuIapJa Hallp STUITaH.

JlaccepTanMsIHUHT XaKMHU Ba TY3WJuinM. J(uccepraiys TapkuOW KUPHII,
oemra 000, Xxynoca, doWgamaHwiraH anabuérinap pyixatd Ba WJIOBaIapiaH
noopar. JlucceprarussHuHT XaxMu 184 G€THH TAIIKWJI ATTaH.
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JTACCEPTAIIUSIHUHI ACOCUM MASMYHHA

Kupum xucMmuza WIIHUHT —J0J3apOiurd  Ba  3apypaTd  acoCiaHTraH,
TaJKUKOTHHHI MaKCaJId Ba acochil BasuQanapu TaBcudianrad, Y30eKHCTOH
PecniyOnukacu gaH Ba TEXHOJOTUSACH TapAaKKUETUHUHT YCTUBOP HYHaIMILIapUra
MOCJINTH, TAJAKUKOTHUHT WJIMHUNA SHTWINTH Ba aMalldid HaTwkaimapu OaéH
KUJIMHTaH, OJIMHTaH HATHKAJIAPHUHT WIMHUHN Ba aMaluii axaMHusiTH oun0 Oepuiiras,
TaIKUKOT HATHKAIAPUHU aMaIMETTa >KOPUM ATHUII, YOIl STUIITAaH UMUK HIILJIap Ba
OUCCEPTALMS TY3WINIIM OYinYa MabIyMOTJIap KEATUPHUIITaH.

HucceprauussHuHr «KYHFMpP KYMHpP acocuaa KOMILIEKC YFUTJIAp Ba
yCUMJIMKJIAp VCHII CTUMYJSATOPJAPMHM  OJUIIHMHI XO3HPrH X0JIATH,
MayMMoOJIap Ba HMCTHKOoOJ1apu» 11€0 HOMIIaHraH OupuH4YM O00uaa TyMUH
KHUCIIOTAJAPUHUHT TaBCU(U, YITapHU XOM améiaH axpaTuO onuin ycimyOiapu Ba
KMILIOK — XYy)KaJIMurygaru  anoxuaa ypuu  Eputud  Oepwiaran. ['ymuH
KHUCJIOTAJIAPUHUHT aHbaHABUN MaHOalapu OYiaraH KopaMmoJ ryHru, Topd, JTUrHUH,
nappaHjia axJjiaTd, TaOWUW paBUIIAa OKCHUJUIAHTAH KYMUpPJIAp KaToOpuja KYHFUP
KYMUp XaM OYJIuIM MyMKUH, ¢akar yHU Jactiad KaHJAalaup OKCHIJIOBYM OWJiaH
okcujpiamt  3apyp. KyHFUp KYMUpHU Typau XuJl OKCHUIJIOBUMIJIAp OwliaH
oKcujytamra Oarunuiad 4om STWITAH HIUIap TaxXJuia 3Twirad. KyHrup kymup
acocu/ia OJMHTaH KOMIUIEKC VFUTJIAp TYFpUCHIArd TNaTeHTJIap IIapXu
kentupwirad. OKCHJUTAaHMIII Ba KYHFUP KYMHUPHHUHI KaiiTa wunuiam Oyinda
TaJKUKOTJIADHUHT OyTyH Ma)XMYHWHH XHUCOOTra oiu0, MII Makcaau Ba Basudaiapu
IaKJUTAHTHPUJIITAH.

HucceprauustHUHT «KYHFHUP KYMHPHM OKCHUIall Ba YHIAH TyMMH
KHCJIOTAJIAPUHA aKpaTud oMi» 10 HOMJIAHTaH MKKMHYKM Oo0uja AHTpeH
KYHFUp KYMHpPUHUM HUTpAT Ba cCyJb(aT KUCIOTaJdapyu apajammMacu OuiaH
OKCHJUTAI Kapa€HH, OKCHUIJIAHTaH KYMHUpPJAH TYMHUH KHUCJIOTaJapUHH HATPUH,
KaJIMi Ba aMMOHHM TyMaT 3pUTMaJIapy IMAKIKIa aKpaTHO OJIMII XaM/a YJIapHUHT
(GUBUK-KUMEBUHN XYCYCUATIAPUHU aHUKJIAII TAJKUKOTIApUTa KapaTUiran. AHTpeH
Kynrup kymupunu 14,1% nwammuk, 13,7% xyn, 72,2% opranuk mMopnanap Ba
opranuk Maccara Hucbaran 4,1 % rymuH xkucioramapu Ttyrtran bOMCII
MapKacMHM HHUTpPAT Ba CyJb(ar KuUCIOTallapu apajammMacu OujiaH OKCHJJIAll
xKapaCHU HUTpAT Kuciaotra KoHueHTpamusicu (5-30%), cyabdar KUCIOTAaCUMHUHT
HUTPAT KUCJIOTacH 3puTMacuaaru Mukaopu (2,5-20%), xapopar (40-80°C), 2 coar
JABOMUMIMKIA, KYMUPHUHI OPraHUK KUCMHMHHM HHUTPAT KHCJIOTa MOHOTHApPATHTa
HucOatu 1 : 2 OOFIMKIUTY X0JU/a YpraHuiIu.

Tapkubuma typau xun mukaopaa HpSOs4 tytram 30% HNO;z kucioracu
OwiaH OKcHAJAIl >Kapa€HU HaTwkajgapu 1-xaaBanga kedatupuirad. Oxcujiail
XKapaCHUHUHT MakKOyJl pEeKUMM: HUTPAT KHUCIOTACMHUHT KoHueHTparusicu 30%,
CyNb(aT KMUCIOTaCUHUHT HUTPAT KUCJIOTagaru MUKIopu 5%, oKcuajian xapopaTu
40°C skannuru Tonuiaau Ba OyHaa tapkuouna 61,62% ryMuH KucioTagapu TyTraH
OKCHJUTAHTaH KYyMHUp OJWHIM Xamja Tra3 ¢a3zacura a30oT OKCUJJIApPHUHT
nyKoTwmmy SHT KaMm (3,49%) Oynuim Ky3aTuiiay.

AHTpeH KYHFUP KYMUPUHH HUTPAT Ba CyJlb(aT KUCIOTAJIapH apajaliMacuia
okcuptamaa Hadakat OKCHUJJIAaHTaH KYMHUp TapKuOWma, OaJKM YHUHT TYMUH
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1-xanBaa

Kymupun okcuanam maxcyiaoriaapuunuar 30% HNOsspurmacuaa cyabdar
KHCJIOTACHHUHT MUKJIOPH Ba XapopaTra O0OFTHKJIUIUTa Kypa TapKuou

H2SO4 vu 30%. Xapopar, °C
OKCHUJIaHHIII HNO3
A —— SpHTMAC AT 40 50 60 70 80
MUKI0pH, %0
5 851 | 887 9,37 9,43 10,17
CyBna 3pyBuu 10 8,64 9,16 9,48 9,57 10,32
Mo/iIaaap 15 8,81 9,32 9,42 9,75 10,66
20 934 | 941 9,72 10,28 | 10,81
5 124,15 | 125,91 | 126,26 | 126,38 | 127,54
Hrrmporghatp 10 125,43 | 126,37 | 127,07 | 127,16 | 127,79
15 124,29 | 125,49 | 126,05 | 126,25 | 126,42
20 124,13 | 125,10 | 125,17 | 125,37 | 126,04
5 64,83 | 66,08 | 69,77 | 7220 | 73,37
Vmkopaa spyBun 10 67,71 | 70,04 | 72,02 | 7329 | 7457
MOIATap 15 67,61 | 69,70 | 71,92 | 7325 | 74,26
20 66,00 | 6943 | 71,37 | 73,08 | 74,22
5 6162 | 62,79 | 66,02 | 68,30 | 69,36
10 64,47 | 66,34 | 68,18 | 69,31 | 70,42
ymun xucnoranapn 15 63,92 | 6589 | 68,01 | 69,18 | 70,00
20 62,24 | 6547 | 67,33 | 68,92 | 69,81
5 321 | 3,29 3,75 3,90 4,01
ysBoKHCTOTaTap 10 324 | 370 | 3,84 3,98 4,15
15 369 | 3,81 3,91 4,07 4,26
20 376 | 396 | 4,04 4,16 4,41
5 26,66 | 25,05 | 21,01 | 18,37 | 16,46
§ 10 2365 | 20,80 | 18,60 | 17,14 | 1511
Konzuk kymup 15 2358 | 20091 | 1865 | 17,00 | 15,08
20 2466 | 21,16 | 1871 | 16,84 | 14,97
5 3,49 6,28 | 1053 | 14,68 | 16,47
A30T OKCHIAPUHN 10 6,44 | 834 | 11,86 | 1521 | 18,34
_(NO, NOy) 15 801 | 1036 | 1342 | 17.10 | 19.79
I/IyKOTI/IJ'II/IIHI/I
20 10,11 | 12,61 | 1550 | 1826 | 21,33

KHUCJIOTAIApy TapKUOWa XaM aKTUB (DYHKIIMOHAJ TypyXJapu opTaau. Arap oJuit
KYMUp TapkuOuma kapOokcun rypyxu Mukaopu 0,56 Mr-skB/r Ba THIPOKCHII
denon rypyxu 1,638 mr-skB/r TeHr Oynran Oyica, Oy pakamiap KymupHU (akat
HUTpAT KUCIOTACUHUHT ¥3u Ownan okcumiaranaa 3,032 Ba 4,40 Mr-skB/r, yHUHT
ryMuH kuciortamapuna 5,02 Ba 4,64 Mr-skB/r, KYMHPHH HUTpaT Ba cCyibdar
KHCJIOTAJIApMHUHT apajaliMacy OmiIaH okcuiaragaa aca 3,889 Ba 4,581 Mr-ske/r,
VHUHT TYMUH Kuciotanapuaa 6,24 Ba 4,91 Mr-skB/T HE Talku1 dTau (2->kaBain).
By KyHFUp KYMUpPHM OKCHJIAIl Xapa€HUAa HUTPAT KHCIOTara cyiabgar

KUCIIOTAaHU  KYIIWJIUIIM  KYHFUP  KYMHUp  TapkuOujgard  yriaepoJaTyTraH
MarepuajulapHd  TyYMHH  KUCJOTajgapra 4YyKyppoK  KOHBEPCUSIAHTAHUHU
oM IMpaIn.
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AHTpeH KYHFUpP KYMUPHUHH HUTpAT Ba Cyib(aT KUCIOTajlapu apalaliMacu
épraMmia OKCUJUIAHTaH MaxCyJoTJapHUHI MK-CrekTp TeKIMpuIln HaTwXanapu
KYMHUP MOJIEKYJACUHHU OKCHJJIAI JECTpyKUUsAcuAa OOFIaHUII Y3UIIUII JKoMIapuia
daon akTUB Trypyxjap MNaigo OYJIWIIMHM Ba KymMHpra HHUTpaT Ba CyJbQaT
KHCJOTalapyu OWiaH HIUIOB OepuiraHja OKCHIJIAHUI, JETUIPOreHHU3alusl Ba
KapOOKCHUJUTaHUII JKapa€HIapu OOPUILIMHU KYpCaTIu.

2-KaaBaJl
KyMup xama yHMHI HUTPAT Ba CyJb(aT KUCI0TATAPH apajaliMacu OWiaH
OKCH/UIAHIaH MaXCYJIOTJIApH TAPKUOUAArd (PYHKIHOHAJ IYPYXJI1ap MUKIOPH

Monna DYHKITMOHAJ TypyXJap, Mr-9KB/T
COOH + COOH OH
OH
Onnuit Kymup 2,198 0,56 1,638
OxkcuaianTad KyMHUp 8,47 3,889 4,581
Opnmnit kymupausr ['K 7,79 3,37 4,42
Oxcupnanrad kymupHuHr ['K 11,15 6,24 4,91
Onnuii KYMUPHUHT KOJIIUFU 3,53 0,34 3,19
OKcuIJIaHTaH KYMUPHUHT KOJIJIUFU 1,265 0,16 1,105

Oxkcuanianrad KYMUpPJaH TYMUH KHCJIOTJIAPUHU aKpaTHO OJUII >KapaHu
UIITKOPJIA SKCTPAreHT (aMMOHUN Ba HATPUH THIPOOKCHJIAPH) TYPH, YIAPHUHT
KOHIIGHTPAIUsCH, Xapopart, axpatud onuin gaBomuitiuru Ba C : K (9kcTpareHT :
KyMup) HUcOaTHra Kapad ypranwinau. OJuHTaH Taxpudba MabiIiyMoTiapu 1-pacMia
KEJITUPUIITaH.

Hatpuii rugpokcua amMMOHHMM THUAPOKCHArA  COJMINTHPraHia KyIpoK
camapaiii Oynau. I'yMuH KucioTanapHUHT 3HT Kyn Mukaopu (70,82%) xkymupHH
1% warpuii rugpokcun sputmacu Ounan 80°C xapopatna Ba 30 makuka
JABOMUMIMKIAA aXpaTuO onuHAu. HaTpuil TUApPOKCUAHMHT KOHUEHTpaUUsCch
OIIMIIM OWjaH TYMHH KHCIOTAJIAPUHU aXpaiuld YMKUIIM KaMmasan. AMMOHUI
TUAPOKCUIMHUHT KOHIEHTPAIMACH OIIUIM OWjlaH TYMUH KHUCJIOTaJapUHUHT
QXpanud YUKHUIIA OPTIU, aMMO KoHIeHTparusHuur 0,5 nan 3% opanuruma SHT
KaTTa YCUILl Ky3aTUJIaIu.

Xapopataunr 20 gan 80°C raya, skcTpakuus BakTUHM 3 jaH 30 makukaraya,
C : K nucbOatnau 8 nman 30 raya OpTHUIIM TYMHUH KHUCJIOTaJIapUHHUHT QXpaiuod
YUKUAIIWMHU Ycuimra oauo kenaau. 3% KOHIEHTPAIUSUIM aMMOHUI THAPOKCUIUHU
C : K = 20 nucoaru 80°C xapoparna 30 gakuka JaBoMUJa KyJUTAaHWITaHIa TyMHUH
KUCJIOTAJIApUHUHT MUKIopu 47,53% Tamkuin 3Taaud. AMMHAKId CyB OujiaH
aXpaTuO OJWHTaH TYMHH KHUCJOTajap TapKuOuaa HATpUM TUIPOKCUAM OuiaH
aXpaTtud OJIMHTaH TYMUH KUCJOTaJlapra Kaparaijaa KapOOKCHII TypyXJiapyu KaMpOK
Oynanu. by HaTpuil THAPOKCH PPUTMACH aMMMAKJIM CyBra HUCOAaTaH KYyMHUpJaru
OpraHMK Ba MHHEpal KOMIIOHEHTJIAp OpacHJard KOMIUIEKC OOFIaHUIILIIapHU
caMapaJIMpOK y3UIIMHU aHTJIaTau.

5, 7, 10, 12 Ba 15% KoOHIEHTpaIUsUTM HATPUid, KaJIWi Ba aMMOHUN TymaT
spuTManapu oiguHad. KeHr xapopar opalufuaa  YIAPHUHT  3UWINTH,
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KOBYIIKOKJIUTH, TYWHHraH OyF Oocumu Ba Typiu aTmochepa Oocummia KaitHaii
XapopaTy aHUKJIaHIH.
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1-pacm. 'yMuH KHCJIOTATAPMHHE 2:Kpaaud YMKHIIMHHE KoHUeHTpauusira NaOH (a),
NH4OH (6), sxcTrpaknus BakTura (B) Ba C : K (r) HucoaTura 6orsmkanru. Xapopar, °C:
1- 20, 2- 50, 3-80.

HMucceprauustHUHT «OKCUAJIAHTaH KyHFUP Kymup, Mapkasuii Kuzuiakym
dpochopuraapu, dochopryrran yruriaap uUNLIa0 YHKAPUILAATH SIPUM
MaxcyJjorjap Ba (ocdorunc acocuaaru OpraHMK MHHepPaJ YFUTJIap» 1e0
HOMJIAHTAH YYUHYU O0OW Typiu XWJ KOMIUICKC VFHUTIAP OJHII TEXHOJIOTHUSCUHU
unuIad YuKUITra OaFuIuIaHTaH Ba TYPTTa aCOCH KUCMIaH nbopar.

bupunun maparpad OMY umad YUKApUIIJa MEXaHOKUME YCYJIMHU KyJIIaIl
MMKOHUSATUHM aHUKJamra Kaparuirad. Taxpuba yayH 4,1% ryMuH KucioTanapu
TyTraH AHIPEH OIIUK KYHFUP KyMHUpHUHH Ba 61,62% rymMuH Kuciorasapu TyTTaH
okcuutanrad kymup, MKuunr ogauit hochoput yuu (ODY), rapkudu (orup. %):
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P2Osymym. 17,205 P2Osysn 3,19; CaO 46,22; Al,Os 1,24; Fe,O3 1,05; MgO 1,75; F
2,00; CO; 16,00; P2Osgsn. : P2Osywyn. = 18,5 % Ba uwanrcumon ¢pakuus (YD),
tapkuou (orup. %): PoOsywyn. 18,54; P2Osysn 3,84; CaO 44,72; Al,O3 0,95; Fe O3
0,80; MgO 0,80; F 2,22; CO; 14,80; P20sysy. : P20sywyw= 20,6 %.

Jlactnab oKcWJIaHMaraH KYMUPHH MalJalvK Japaxacura Kypa YHUHT
tapkuouaarn ['KHuHT Mukgopu Y3rapumuHu TEeKmupuO Kypwian. Kymup
3appavanapuHuHr Yiadamu 0,25 mm Tenr 6ynranga 'K 4,28%, ,0,16 mm — 5,25%,
0,063 MM — 5,56% Ba 0,05 MM — 6,49% Tenr OYynau. SIpHM OKCHATIaHMarad AHTPEH
KOHU KYHFUP KYMUPHHHM >KyJa KAYMK yiadyamrada maiganam tapkuougaru ['K
MUKJIOPUHU OUp O3THHA OLIUPAJIH.

Cyurpa okcujnanmarad KyHrup kymup O®Y Owupra maiimanampga yHU
aKTUBJIAHUIIl Japaxacura TabCcup HTUIIM TeKmupuwigu. ODY okcujnaHMaraH
kymup Owmman 1 : 1 HucOatga onuuuO, ymyamu 0,16 MM KHYMK KuAIuO
MaljjaiaHrasjia JMMOH KHucioTacu Oyitmya y3namryBuaH P,Os MIaKIMHUHT YHUHT
yMyMHUM makiaura Hucoatu aturu 36,56% Yycummra onub kenau. ODY dakar
V3MHM MaljallaHTaHJa XaM XyIJAd I[IyHJAah HaTwka oyimHaau. lIIyHWHr yuyyH
AHrpeH KOHMHMHT OKCHJUIAaHMaraH KYHFUpP KYMUpPUHHU ¢ocdaT XOM amécuHu
baomamtupyBurcu cudaruaa Kymuiad oyamanu.

®ochar xom amécu (OX) Ba oxcumianran kymup (OK) apanammacu KeHr
orupiauk HucOatmma 1 : 0,2 manm 1 : 1,5 raua Taiépnanm® MEXaHUK HIIJIOB
Ooepwiu. DaoJAITHPUIT MaxXCyJOoTJIapy MabiyM Oyiaran yciayOnap OusaH
TaxXJIWI KWIMHAW. ApanaimmMana OKCUyIaHradn kymup mukaopuau 0,2 man 1,5 raua
opTUIIM OWJIaH JIMMOH KHCIOTacu OYyitmua y3namryBuyaH P,Os MIAKIIMHUHT YHHHT
yMyMUi makiaura aucoatu 26,45 nan 68,62% raua opraau (3-xaasain).

3-xanBangad kypunaguku, ODY : OK nucbaru 1 : 1 OGynranna tapkubuma
8,56 P2Osyyyn., 33,39% TI'K Ba P2Osysy @ PoOsyyyw. 53,15% OYynran camapanu
dbochopir OMY  omuumn. MK uanrcumon ¢paxmuscu OdVYra nucGaran
daonpok. Illynmait kwimO, okcupnanran kymupHu YD Ounan apanammacu
asmiranga yau Mukaopu 0,2 man 1,5 rada oprrasja JUMOH KHCIOTacH Oyihnua
V3namryBuan P,Os makiMHUHT yHUHT yMyMmMud makiura nHucOatu 30,15 man
78,28% raua oprummra onub® kemanu. OnuHTaH VFUTIAp Tpecciall yCyiH
€pnamuna nonagopianau. llpeccmamaunar makOyn Oocumu  200-300 Mlla,
noHanap Myctaxkamuuru 2,1-2,6 Mlla tenr. OnuHrad HaTHKajlap acocujia oMY
UIIad YMKAPUIIHUHT TPUHIUMIIAA TEXHOJOTUK TU3UMH Takiud KuiuHAu. bup
torra OMY onuIHUHET MoK Gagancu Xuco0aa0 YHKUIIN.

WNkxnHum naparpada HUTpAT cyibpaT KUCIOTaIU KymMup OyTKacuHuHr MK
Typnn xun  (pocdoputiapu OummaH y3apo Takcupu acocupa OMY  ommm
TEXHOJIOTUSCUHU UIUTA0 YUKHUIITa OaFUIILJIAHTaH.

Jlabopatopus Taxxpubanapunu yTkazui yuyH MK kyiunaru pochoputiapu
doinananunan: roKopumard maparpadgma Tapkubm kentupwiran OOV, YO,
tapkuOu (orup,%) P2Osywym. 27,265 P20y, 2,54; CaO 53,36; Al,O3 1,30; Fe.Os
0,51; MgO 0,61; F 2,91; CO, 2,41; P2Osys. : P2Osyaym. = 9,32 % TEepMOKOHIIEHTpAT,
tapkudu (orup,%) P2Osyuym. 14,68; P2Osysn 2,41; CaO 40,80; Al,O3 1,17; Fe O3
1,37; MgO 0,53; F 1,85; CO; 12,84; P2Osysn. : P2Osywyn= 20,6 % mMuHepamnamrasn
Macca (MM).
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3-sKkaaBaJ
MexaHuK Gao/UIAIITHPWITAH OKCHIJIAHTAH KymMup Ba ODY
apajalniMacCMHUHT TAPKUOU

Maiinasam Kumémii Tapkudu , %
OdVY : OK BAKTH P20y P20y
HUCOATH I[aKI/II(;l P2Osyuyn | MM K-CH |  Tp.B N Opranuk 'K
Oyiinua | OVitnua MoZaamap
1:0,2 30 14,21 3,74 2,21 0,54 14,46 11,06
1:0,3 30 13,00 4,01 2,47 0,75 20,06 15,34
1:0,5 30 11,23 4,12 2,59 1,09 29,00 22,23
1:0,7 30 10,01 4,27 2,71 1,31 35,76 27,47
1:0,8 30 9,36 4,42 2,82 1,44 38,65 29,66
1:1 30 8,56 4,55 2,91 1,65 43,49 33,39
1:11 30 7,98 4,59 2,96 1,73 45,60 34,90
1:1,2 30 7,69 4,62 3,01 1,84 47,48 36,37
1:1,5 30 6,82 4,68 3,11 2,0 52,19 40,01
1:1 45 8,57 4,76 2,98 1,60 43,46 33,36
1:1 60 8,59 5,02 3,04 1,62 43,50 33,40

Kymupnau okcuanam xapaéHu HUTpAT KUCIIOTa 3pUTMAachAa KOHIICHTPALUSACH
5 éku 10% Oynran cynbdar kucnoracu kuputwiran 30% HUTpaT KuUCIOTa
épnamuna o6 Oopuiau. KYMUPHUHT OpraHUK KUCMHUTA HUTPAT KUCIOTACMHUHT
MoHoruaparu HucObatu 1 : 1,6 Ba 1 : 2,0 xumub omuuau. KymupHu okcumiama
xapaéuu 40°C xapopatma 2 coaT npaBomuga oiau0d Oopungu. Oxcupajiaiil
MaxcyJioTiapu HamyHanapu OwiaH Typau Kusukym ¢ocdhoputiapura HILIOB
oepwiau. @X MHUKIOPY KYMUPHU OKCHJJIAINTA AAcTiIaOKW OJIMHTaH HUTpAT Ba
cylbdaT KUCIOTAIapy apajialliMac MUKAOPUIAH Keaud uukuO xucobmanau. OX
napyajamra Oy KHUCJIOTAJapHUHT MEBEPU CTEXMOMETpUsiAaH XOM améaaru
kanpimid okcuaura 40-80% nuamazonma onmuaau. [lapuanam 40°C xapopatma 6up
coart gaBomuaa onud Oopwiau. [llynnan cyHr xocun 6ynran HopaoH maccanu pH
= 3,9-4,3 aMMOHUIIAIITUPIIIIA, MaxcyloTaa 4-6% Hamiauk KoiaryHra kamgap 70-
75°C xapopataa KypuTHIIN.

TaxxpubanapHUHT HaTWXajdapyu IIyHU KYpPCAaTIAUKH, KYMUPHUHT OPTaHHUK
kucmu : HNOs : H;SO, kanmpait 6ynaummaan kateuii Hazap ®X mapuanamira
KHCIIOTATApHUHT MebEpu  crexuoMerpusiman 40 nman  80%raua  Oynumm
MaxcynoTiap Tapkubuga PyOsHuHr ymymuii ¢GopMacuHM KaMalWIudra Ba
Vrutnapaa 'K, a3ot, opranuk moananap Ba y3namryBuad P>Os makauHUHT HUCOUIA
MUKIOPUHM omumura ojaud kemaau. ODY unuiatwiui xonaTuga KYMUPHHHT
OpraHUK KUCMUHHM HUTpAT KUCJIOTAaCH MOHOTHApatura 1 : 2 oFUpJMK HUCOATHIA,
cylb(aT KUCIOTAaHUHT HUTPAT KHUCJIOTa dpUTMacujard koHueHtpamusicu 10% Ba
kucinora mesépu ODY napuanamra crexuoMmerpusinad 80%aa ONMHTAH YFUT SHT
kyn 'K (15,70%) ¥3 wumra onaau. Lllynunrgek, Oy Vrut Tapkubuma 8,26%
P2O0sywym, 6,45% asor, 22,78% opranuka Ba yHJIAru Yy3JallyBYaH [IAKJIHUHT
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Hucouit muxaopu 92,4% tenr. bynpman Tamkapu YruTt Tapkubuga 12,15%
CaOHuHr cyBia SpyBuYaH INAKIW OYJIWIIM MYXHUM, YYHKH KaJIbLIMA YCUMITUKIIAP
YUyH 3HT MyXHUM OVJraH OJITUTa 03yKaBUI dJIEMEHTIapra KUpaju.

Bomka ¢ochopur Typnapun kKyiab xam OMY  onMIIHMHT MakOys
mapoutiapu anukiaanau. YO yayn kyMupHuHT opranuk kucmu : HNOz @ HSO4 :
OX =10 : 16 : 2,67: 24,1, xucnora menepu 80% O0ynuO, OyHaa YFUT TapkuOu
(orup.%): P2Osymym. 8,46; P2Osgsn 7,05; CaOyyyu. 20,45; CaOcys 8,99; N 7,37,
opranuka 27,40; I'K 15,43; P2Osysn. 1 P2Osyyyw. = 83,33%.

TepMOKOHILIEHTpAT yuyH KYMUpPHUHT opranuk KucMu : HNOj3 @ HoSOy : X =
10 : 16 : 2,67: 23,1, xkucnora mewsépu 70% 0ymuod, OyHma Yrut Tapkubdu (orup.%):
P2Osyuym. 12,39; P2Osysn 9,22; CaOyyyw. 24,25; CaOgys. 10,76; N 6,49; opranuka
25,67; TK 14,51; P2Osysy. @ P2Osyuyn. = 74,41%.

MuHepamiamrad macca ydyyH 3ca KYMHpPHUHT opraHuk kKucMu : HNOj :
H2SO4 ¢ ©X = 10 : 16 : 2,67: 26,5, kucnora mebepu 80% OYnub, OyHna Yyrut
tapkuou (0rup.%): PoOsywym. 7,37; P20sgsn 6,31; CaOyyyn. 20,83; CaOgys 8,04; N
6,71; opranuka 24,86; I'K 14,03; P2Osysy. : P2Osyyyn. = 85,62%.

VEuTnapHUHT TOBap Xoccanapd aHHKIAHAH. YIiap Oup-Oupura énummMaiiim,
XaTTOKM IOKOPM HaMJIMKJIa XaM V3UHUHT COYMJIYBYAHJIMTUHU MWYKOTMAaMIu.
Honanapaunr mycraxkamiura ['OCT Tanabnapuaan 6anann. HaMaukHu TOPTUIN
IOKOpHU OYJITaHJIMTY yUyH KOIUlapra KaJoKiall Tajgad dTUIaau.

Onunran nabopaTopusi TaxpuOanapu Ba MOJEN KypWIMalapu HaTHXalapH
acocuta OMY wWma6 4YMKAPHINHMHET AacOCHH TapameTpiapd aHHWKIAHJH,
TIPHHIAITHAT TEXHOIOTHK TH3UMH TaKIH( KuIHIM, 6up ToHHa OMY ONMIIHUHT
MOJIMH OanaHCu XamMa UKTUCOIUM KypcaTKUuuaapu Xuco01ad YuKUIIH.

Yuyunun mnaparpad «Ammodoc-Makcam» AXKna wunuiad YukapuiaadraH
aMmooc Ba cympedoc SpHM MaxCyloTIapuHH doimananné OMY  omum
TEXHOJIOTUSICUHY UILIA0 YMKHUIITA OaFuIUIaHTaH. AHTPEH KOHU KYHFUP KYMHUPUHU
yumi0y sipuM MaxcyJoTyiap OujlaH apajalmMacd YpraHuiau. ApanamThpraiiaH
KeMMHTU OpayuK OYTKamap TapKuOW, yJIApHUHT 3UYWINTH, KOBYIIKOKJIUTH,
ITYHUHTJEK, OJIMHTaH a30T(HOChHOPTyMUHIN YFUTIAPHUHT TAPKUOW aHUKJIAHIH.

Apanamruprannan kevinaru 0yTkanap 30-80°C xapopar opanuruia OKyBYaH
X0JIJIa KoJIaau Ba HaBOAT/Iard KalTa WIIal YI9yH Xe4 KaHJal KUHUHIUIUKIapHU
fo3ara Kentupmaiian. AMmodoc OYTKAacHu : OKCHJIAaHTaH KYMUPHUHT KYIOK Ham
maccacu = 100 : 20 mucbarnga tapkuouna 32,15% POsgyym., P2Osysn 1 P2Osyuym.
99,5%, 13,47% N, 15,74% I'K, 20,92% opranuk momganap, yMyMHUid O3yKaBUU
snemenTiap iuruaaucu 61,36% (N + P,0s + TK) 6yiran OMY onuHmy.

Cymnpedoc 6YTKacu : OKCHJIaHTaH KYMUPHUHT KyrOK HaM maccacu = 100 : 20
Hucoarnga tapkuouga 17,86% PoOsywyw, 15,29% N, 0,42% cysna spyBuan CaO,
7,0% cyBna spyBuan SOs, 14,67% 'K, ymyMuil 03ykaBuil 3JIeMEHTIAp UMFUHIUCH
55,24%ra Tenr 6ynran a30ThocHOpPryMUHIN YFUT OJTUH/IH.

Oxcuananrad AHTPeH KYHFUpP Kymupu, ammodoc Ba cympedoc OYTKamapu
acocuna omuarad OMYVY  sixim ¢u3NK-KUMEBUN Ba TOBap Xoccajapura ora.
Qoiiganannnaérrad OYTKaHUHT Typd Ba YHHMHI TapkuOura kapal yJapHUHT
TUTUPOCKONIUK HyKTalapu 62-67% XaBo HUCOWN HaMIIMTHTa TYFPU KeEJaJIu.
Jonanap mycraxkamuuru 2,5-3,0 MIla.
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TypTuHun naparpadaa ryMHH KUCIOTaJIapUHU HATpUN Ba aMMOHHI rymar
sput™Macu (pH=7,5) kypunummaa Tabuuii runc Ouiax y3apo tabcupiaiysu 40°C
xapoparna, 30 makuka naBomuaa, 'K : rumcra mucbarm 0,5 : 5 man 5 : 5 raua
opanufuaa Vpraowiav. [WICHW Kanbluid TrymMar Ba aMMOHHH cynbdarra
KOHBEPCHS Japa)kaci aMMOHUH rymaTHU Kymnarasga 0,5 : 5 aucoatma 12,13%, 5 :
5 nucbatna 63,07%, Hatpuii rymataa sca Moc pasuia 15,66% Ba 66,10% TeHr
oynau.

AHTpEeH KOHUHUHT OJ/IMA KYHFUP KYyMHPUHU (POCHOTUIIC HIITHPOKUAA
KYMHUPHUHT OPraHWK KUCMH : HUTPAT KHUCIOTacH MoHoruapatu : docdorumc 1 :
(1,2-1,6) : (0,4-2,5) HucbaTapu opaquFuaa OKCHIIA0, CYHT aMMOHUIIAIITHPHO
omuaran  OMY Tapkmbm ypramwnmu. Taxpuba HaTwKanapu —4-kagsaiia
KEJITUPUIITaH.

4-xkanBaJi

Oxcuananran kymup Ba ¢pocdorumnc acocunaa oauaran OMY rapkudu

Kymup L

OpTaHHuK Kumésnii Tapkutu , % Konsepcus
kucmu . HNO3 JapaXkacH,
: pocorume | OPramik | can o ca0., | SOsu | SOy N %

HucOaTH MoAnatap
1:1,2:04 33,26 | 20,70 | 4,48 2,31 | 6,54 | 5,38 14,19 51,26
1:12:0,8 29,10 18,13 | 7,66 2,68 | 11,17 | 7,45 14,24 35,70
1:1,2:1,0 24,48 15,28 | 9,55 2,71 | 13,84 | 7,52 14,32 23,33
1:1,2:12 21,43 13,37 | 10,83 | 2,82 | 15,75 | 7,64 | 14,30 17,51
1:1,2:1,6 20,86 | 13,02 | 13,02 | 3,36 | 19,04 | 8,57 | 14,36 14,01
1:1,2:2,0 16,87 | 10,49 | 15,09 | 3,87 | 21,95 | 9,48 | 14,43 12,19
1:1,2:25 13,54 8,41 | 17,28 | 4,00 | 25,19 | 9,92 14,48 8,38
1:16:04 35,03 | 22,47 | 4,26 225 | 6,19 | 517 | 14,89 52,52
1:16:0,8 31,72 | 23,35 | 6,80 2,72 | 991 | 6,68 | 14,96 36,40
1:16:1,0 26,43 16,97 | 9,01 2,90 | 13,22 | 7,38 15,01 24,82
1:16:12 23,31 1492 | 9,98 3,17 | 1450 | 7,66 15,08 21,82
1:16:1,6 22,85 | 14,60 | 1254 | 3,87 | 18,22 | 8,83 | 15,22 17,46
1:16:20 18,79 | 12,03 | 14,12 | 4,26 | 24,82 | 9,51 | 15,30 14,68

KyMupHHHT OpraHWK KHCMH : HHUTPAT KHCIOTACHHUHT MOHOTHUIPATU
dbochorunicam Hucdbatn 1 : 1,2 : 0,4 Ba 1 : 1,6 : 0,4 ra tenr OynaraHna
dbocdoruncar KaaplMi rymMar Ba aMMOHHUN cyib(arra SHT IOKOpPH JapakaJaru
KOHBEPCHACH  COJIMp  OYIMIIMHMHT  Kypcatmwimmm — docdoruncan  OMY
KOMITOHEHTH cudaTtuaa Hongamanuin MyMKUHIUTHIaH aanonat 6epaau. bupunun
HucOatmaru yrut tapkubuna 14,19% azot, 20,70% rymun kucnotanapu, 32,26%
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opraHuk mojnanap, 5,38% cysna spyBuan SOz Ba 2,31% cyBaa spyBuan CaO
tytaau. Ukkuaun HUcOaTaa sca 14,89% azor, 22,47% rymun kuciotaiapu, 35,0%
opraHuk mojnnanap, 5,17% cysna spyBuan SOz Ba 2,25% cyBaa spyBuan CaO
MaBXKY/I.

oMV Gu3MK-KUMEBUN Ba TOBAap XOccalapu YpraHWIJIH. Vrut IOKOpHU
Japakajga HaMJIMK TYTraHuUJa XaMm V3MHUHT COUYMJTYBYAHIIMUTUHU HYKOTMACIIUTU
aHUKJIaHAU. 5-6% HaMJIUK TyTraH YFUT yMyMaH €nummManau. [Tact rurpockonuk
HyKTa (41,8-48,5%) ra sra OynuimM YFUTHHA TYPT KaBaTJId OMTYMIIAHTaH KOFO3 €KH
TIONIMATHIIEH KOIIApTa KAJOKIAIIHN Tanab sTaan. Yiruamu 2-3 MM GYiran JoHamap
MycTtaxkamiauru 2,4-2,7 MIla teHr.

Onunran nabopaTopusi Takpubdanapy Ba MOJEN KypuiIMalaph HaTHXalapH
acocuta OMY ommm >kapa8HMHMHT AacOCHii MapaMeTpiapd aHHMKIAH[IM.
[TpuHIIMTIHAT TEXHOJIOTHK TU3UMH TAKIU( KATUHAM, U0 YUKUITHUHT MOJUTAN
Gamancu Ty3mwind. bup Torna OMY ynrypxku 6axocn KKCens 309597 Ba KKC
owmnan 371516 cyM dPKaHIMTHA aHUKJIAHIH.

JMuccepTauusiHUHT «OKCHAJIAHTaH AHTPeH KYHFUP KYMHUPH Ba OCHTOHUT
acocuJa OpPraHUK MHUHepasJ VFUT» 7e0 HOMJIAHTaH TYpTUHYM OoOuga OyTyH
nyHENa OEHTOHUT T'MJIM AJUIAKA4YOH KUIIJIOK XY KAIUTU/Ia KeHI UIIUTAaTUIaETraHu Ba
V36eKnCTORIa XaM HUPUK 3aXupaapd MaBXKYUIUTH TYFPHCHIA CY3 IOPUTHIAMIH.
bu3 OEHTOHHUT TWJUTAPUHU IOKOPU arpOKUMEBUN XyCYCHUATIApU OWIIaH XYJTU
IIyHAal  OKOPM  arpOKMMEBHMM  KypcaTKuwiapra 23ra  KyMUPryMUHIIA
OMpUKMaTapuHU OUPAAIITHUPUO KYMUPIYMUH OEHTOHUTIM YFUT OJIMIITa Kapop
KWIJIUK.

KyMuprymMuH OEHTOHUTIM YFUTIap KyWHAaruda OJHMHIWA. AHTPEH KYHFUP
KYMUpPUHU HUTpPAT Ba CylbpaT KUCIOTAJIapu  apajammMaiapd  OujaH
OKCHUJIJIaraHJiaH CYHT XOCWJI OYyJiraH MaccaHu (uuibTpiamn Wynu OWiIaH CYIOK Ba
KarTuK (pazanapra axxpatauk. Cyrok ¢aza sxkapaéHHUHT 0omn KucMura 59% Hutpat
KHCIIOTAaCUHU CYIOJTUpUIN Y4yH Kahtapwinu. Kartuk ¢aza sca pH 3,5-4,0raua
aMMOHUTamTpwiad. YHra Kyputwiran (4-6% H,O), maiinananran (0,25 Mm)
OCHTOHUT (KYMHUPHUHT oOpraHuk kKucmu : OeHtoHut 100 : (3-15) orupnux
HucOaTmapuna) kymumnaun. Kopumma sxmumnad apamamtupud  KypUTHINTA
I000pWJITM  Ba KYpPUTHIN >Kapa€HHUIa >Kajaj apajlalliTUPHIl YCylIu OwliaH
JOHAIOpJIaH . BeHTOHHUT KYIWiIranaa KYMUPTYMUH OCHTOHUTIN YFUT JTIOHAIAp
MyCTaxKaMJIUTH OUpPMYyHYa OIITAHJIUTU aHUKJIaHAW. Bupok Yyrutr tapkubumaru
A30THUUHT MUKIOPH foKopu. IIIlyHUHT y4uyH YFUT TapkuOugaru a3oT MHUKIOPHUHU
MacauTUpUIN MakKcaauga OKCHUJIAIl MaxXCyJOTUHU KYMUPHUHT OPraHUK KUCMUHHU
cyra HucOatuaum 1 : 0,28 Xxonuga WKKM MapTa IOBWIAM, CYHIpa
aMMOHMIJTAIITUPUIITAH Maccara OCHTOHUT KYIIUJIIH.

Karruk (pa3zanu ukku Maprta r0BUO OJIMHTaH YFUT TapKUOMAara a3oT MUKIOpU
IOBUJIMai OJIMHTaH BapuaHTiarura Kaparasnja 1% raruna macaiiau. Iy cababnan
a30T MUKJIOPUHM CE3WJIApIM MACaUTHpPUIN YYyH OKCHJIAIl MaxCyjlaoTiapu yd
MapTa oBWIIA. OKCHIIANl MaxCyJOTJIapuHU OUPWUHYM MapoTada IOBUII yUyH
WKKMHYM Ba YYMHYU MapTa roBunuiapgaa xocwsa Oynrad 21,3% xoHIeHTpanusim
HNO3 sputmacu doimamanrmiau. Oxcuaianm >xkapaHuaH KSHUHTH a)XpaTHJTaH
Ba OupuHuM MapTa toBwiran sputmanapaa HNO; kornentpamnmsicu 27,1% tamkun
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dTaA Ba y TexHojoruk 1wmkiara pacmiabku HNO; cyronmupum — y4ayH
nynantupuwnanad. OuibTpiam Ba yd MapTa IOBUII XMCOOMTa LUKIra OOUUIAHFUY
OJIMHTaH HUTpaT kuciotacuHu 81,75% kaitapunan. Y4 Mapra HOBHWITaH
OKCHJUTAHTaH KUCMra OEHTOHUT KymuO apanamrupuianau. CYHrpa OJUHTaH
MaxCyJOTHH JOHAIopiad KypUTHJIaJd Ba KUMEBUU TapKuOu xamja JoHajap
MYyCTaXKaMJIUTU aHUKJIaHAu. OJUHTaH KYMUPryMHH OCHTOHWTIM YFUTIAPHUHT
TaBcU(U S-KaJBajaa KeITUPUIITAH.

S5-:kanBaJj
KymMuprymMuH 0€HTOHUTIIM YFUTJIAPHUHT TAPKUOU BA MYCTAXKAMJIUTH
Kymupuunr N, % Opranuk I'ymun Hamuk, Honanap
OpraHvuK KUCMU : MmoJgaajiap, % KUCJIoTaJI1apu, % MYCTaXKaM-
OCHTOHUT HHCOATH % nuru, MIla
HagOaxop konu III1/] 6eHTOHUTHHM (oiianaHTraHa
100:5 3, 65 71,60 54,03 5,06 2,01
100:10 3,16 67,07 50,48 5,15 2,34
100:15 3,08 62,96 47,04 5,19 2,59
Has6axop konu I1bI" 6enToHNTHHU (poiinananrania
100:5 3,56 75,89 56,79 4,98 2,00
100:10 3,11 73,04 54,21 5,17 2,12
100:15 3,09 68,86 51,42 5,03 2,41
A3KkaMap KOHU OEHTOHUTHHH (PoiaiaHTraH/ia
100:5 3,75 76,53 57,61 5,01 2,09
100:10 3,14 73,20 54,92 5,20 2,28
100:15 3,02 69,45 52,01 5,18 2,65
JlaroH KOHM OEHTOHUTHHHU (QoiiTalaHTaHIa
100:5 3,61 76,21 57,10 5,05 2,02
100:10 3,13 72,92 54,15 5,32 2,35
100:15 3,07 68,97 51,64 5,26 2,49

OnuHran MabpIyMOTIApJaH KYpPUHAIWKH, Aa30THHHI MHUKIOPH Y3rap.u,
MacajaH, KYMUPHUHT OPTraHMK KUCMUHU OeHToHMTra Hucbaru 100 : 10 TeHr
oynranna 5,63 man 3,14% ra xamasnu Ba YruT Tapkubupa 73,20% opraHuk
Moananap, 54,92% rymuH kucinotainapu OYiaub, JoHamap MycTaxkamjiaura 2,28
MIla Tenr. KyMuprymuH OCHTOHMUTIM YFUTIAPHUHT (PU3UK-KUMEBHUII Ba TOBap
Xoccanapy YpraHuIn. YFUTIAp SXIIH (GU3HK-KUMEBHI Ba TOBap XOCcalapyra ra
o0ynmuo, énuimmaiinu, 15-20% HaMIMK TyTraHHu1a XxaM Y3WHUHT COUMITYBYAHJIUTUHU
WYKOTMaIu.

NupuknamTupwirad  1aGopaTopuss Mojenl KypuimacH Ba  «AMMogoc-
Makcam» AJKna kYyMUpryMuH OEHTOHUTIM YFUT OJUIIHUHT TEXHOJOTHUSCH
TaxXpruba HaMyHACWHH OJUIN OwiaH ypranwiau. Jlaboparopus Taxpubanapu Ba
Taxpuba-caHoaT CUHOBJIApU HATHXKAJIapH acocuia STHI'M KYMUPIYMUH OCHTOHUTIIN
VFUTHUHT TEXHOJOTUK TH3UMU HWNUIA0 YUKUIAM (2-pacMm), MOAIui OanaHcH
TY3UJIAN.
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2-pacM. KfMUpryMuH 0€HTOHUTJIN YFUT OJHITHUHT T€XHOJIOTHK TH3HMH.
1-HuTpaT KUCIOTACHHUHI ailjlaHMa SpUTMAcH y4dyH Oak; 2-KUcjoTanap y4yH Oak; 3-aBTOMaTiu
KOHIIEHTPATOP; 4-peakTop; S-IeHTau BakyyM Guibstp; 6-adbcopOep; 7, 15- BEHTUIISTOP; 8-TIIHEK-
apanamrupruy; 9-6apaban kypurtruy; 10-muxnon; 11-ckpy06ep; 12-abcopOLMOH CYIOKIIUK
Tymnarny; 13-cuadnapra axparruy; 14-maiiganarng; 16-17-sakyym-Tymiary.

Kymuprymu OCHTOHUTIM VFUT WINUIA0 YWUKHUIIHUHT TEXHUK-UKTUCOIHM
xucoOaapu onubd 6opuian, yHra kKypa YrutHuHr yarypxu 6axocu KKCcuz 261061
Ba KKC 6mnan 313273 cyM dKkaHIUTH aHUKJIAHIH.

JluccepTauusiHUHT «SIHrM OPpraHUK Ba OPraHUK MHHEpPAJ YFUTIAPHHUHI
arpoKUMEBMII CHHOB HATHKAJApW» /10 HOMJIaHTaH OemunHYd 000MIa OpraHuk
Ba OpPraHWK MUHEpal YFUTJIAPHUHT TYNPOK YHYMIOPJIUTWIa, IIYHUHTCK, MaxTa
ETUIITUPHUIIIA TYNPOKHUHT OUOJOTUK aKTUBIUTUTA TABCUPU YPTaHUIIIH.

Opranuk Vyfutr cudatuaa MKKUHYM O00Aa TapkuOu  KeJITHPUITraH
OKCHUJJIAaHTaH KYHFUP KYMHPH, oMY cudatuga sca OKCHIJIAHTAaH KYMUPHU
dbochopur 6mnan Oupra Kymmiranu Typu onuaau. Opranuk yrutnap kaou OMY
XaM TyNOpOK YHYMIOPJMIMHU OIIMPUIIM KypCaTWIAHW. YJIApHU KyJUIAaHTaHJA
TYOpoK Tapkubugaru rymyc, dhochop Ba KaTUWHUHT MOOWI MIAKIUIApU MUKIOPU
OpTAM.

Opranuk YFuTIapHUA TYJIUK MUHEpal Yrutiaap OuiaH Oupra Oepuiranma
OupruHa MHUHEpan VFUTIApHU y3u  (GoHJamaHWIraHuUAaH Kypa IaxTa
XOCWJIIOPAUTH aH4ya roKopu OYyiau. OpraHuk Ba OpraHMK MUHEpai YFUTIApHU
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OepwiraHga  MHKPOOPTaHM3MIIADHUHT  MYXHM  arpOHOMHK  TYpYyXJIapu:
aMMOHU(UKaTOpIap, MUHEpaJ a30THUHT aCCUMUJIISITOPIAPH, OIUTroTpodiap,
OJIMTOHUTPOGUIIAP, AKTMHOMHUIETIAD COHH OPTAmH. YFUTIAp OHMIaH GepHiraH
yIEpo] Ba a30T TyTraH OMpUKMaJIapHUHT MUKpOOIM TpaHchopmanuscuau ¢aoi
xapaCHU TyNpoKJIard rymyc MUkaopunu 16,4% (opranuk munepan yrut 1000
Kr/ra ymyoB mukinopuna Oepwiranga) Ba 23,0% (opranuk yruT 1000 kr/ra)
OpPTHUIINTA OJIUO KEJIu.

OxcuanaHran KYHFUp KyMHp Ba OCHTOHUT acocuja OJIMHTaH OPraHHUK
MUHEpaa YFUTHHU Jlaja MIApOUTH]IA arpOKUMEBHI CUHOBIIApH YTKa3wiau. TaknOuna
a30T Ba TyMHH KHcJoTanapu Tytran OMY maxrara KymuMua 03MKITaHTHPHITAH/A,
MHHEpaJ VFUTJIAPHU DSKBUBAICHT MUKAOpAA KyJUIAHWITAHJArura Kaparasja
caMapanupoK dKaHJIUTU AHUKJIAH/IH. OMY asotunu 25 Kr/ra MHUKJIOPHUIA AMMOHUMI
HUTpaT a30TuHu 50 Kr/ra MUKI0pY OMsIaH OMpra MKKU MapTa: MaXTaHUHT [IOHANIAII
Ba TyJUlall JaBpjapujia OepuiraHja TYNpOKAa YCUMIMKHU HadakaT a3oT, Oaaku
dbochop OwinaH O3MKJIAHUIIM YUYyH MakOysl MIApOUTIAp SPaTHIWIIM, OyHUHT
HATW)KACHJIA TIaXTa OpraHjapura 03yKaBuil JIEMEHTIAp KETUITMHUHT SXITHIAHUIINA
Kypcatuiau. byHna maxTa XOCWIIOPIUTYA Ha30paT BapuaHTUra HucOartan 2,3 1y/ra
opTazu.

XVYJIO0CA

Huccepranuss WIIMHM Oakapullja OJWUHTAaH acoCHM WIMHMA Ba amMaiui
HaTWXanap Kyduaaruiap XucoOiaHau:

1. Aurpen kyurup kymupunu 14,1% wammuk, 13,7% kyn, 72,2% opraHuk
MoOJJajlap Ba OpraHuk maccara Huc6atan 4,1 % rymuH KucioTajgapu TyTraH
BOMCIII mapkacuHM HHUTpaT Ba CyJab(ar KuUCIOTalapu apajalmMacud OuliaH
OKCHUJJIAIl  JKapaéHUHUHT  MakKOyJdl  pEXKUMH  HUTpPAT  KUCJIOTACUHUHT
koHieHTpamusicu 30%, cynbhar KUCIOTACUHUHT HUTPAT KHUCIOTAaJaru MUKIAOPHU
5%, oxcugnam xapopatu 40°C, 2 coaT NaBOMUNIMKIA, KYMUPHUHI OpPraHHK
KHUCMUHU HHUTPAT KUCJIOTa MOHOTHApaTtura HucOatu 1 : 2 SKaHIWTU TOMWJIIA Ba
Oynna Ttapkubuma 61,62% TrymMuH KUCIOTajlapu TYTTaH OKCHUJJIAHTaH KYMHpP
OJIMHJM XaMmJa ra3 ¢aszacura a3oT OKCHIJAPHUHT WYKOTHIHMIIM SHT KaM (3,49%)
oYUM Ky3aTWiId. AHTPEH KYHFUP KYMUPUHU HUTPAT Ba CyIb(haT KUCIOTAIapu
apanammacuia OoKcuijamniga HadakaT OKCHIJIAHTaH KYyMHUp TapkuOuma, Oanku
VHUHT TYMHUH KHCJIOTajgapu TapKuOuIa XaM aKTUB (PYHKIIMOHAN TypyXJapH
opTaju.

2. OKcumJIaHTaH KyMUPAAH TYMUH KHCJIOTAJIAPUHU aXKpaTHO OJMII Kapa&Hu
UIIKOPJM JKCTpAreHT (aMMOHUN Ba HATpUM TUIPOOKCUIIApHU) TYpPH, YHHUHT
KOHIICHTpAIUsACH, Xapopar, axxpatud onui gaBomuiauru Ba C : K (axcTpareHT :
KymMup) HucOatura kapad ypranunau. Hatpuii rugpokcui aMMOHUN THIPOKCUATA
COJIMIUTUpPraHja KYmpok camapaiu Oynau. ['yMUH KUCHOTaJapHUHI DHI Ky
mukaopu (70,82%) xkymupuu 1% wnaTpuii rugpoxcua sputmacu Owman 80°C
xapopatna Ba 30 gakuka JaBOMUMIMKIA —axpaTuO onmHAu. Harpui
TUAPOKCUTHUHT KOHIICHTPAIUSCH OIIUIIYN OMJIaH TYMUH KUCITOTAJIAPUHU aKpaino
YUKW KaMaiad. AMMOHHUM THAPOKCUIMHUHT KOHIICHTPAIUSICH OPTUILIN OWIaH
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TYMHUH KUCJIOTAJAPUHUHT KPaIU0O YUKUIIW ONIIA, aMMO KOHIeHTpanussHuHr 0,5
naH 3% opanufua SHT Karra yeui Ky3aTtuiau. XapopaTtHuHr 20 man 80°C raua,
akcTpakius BakTuHM 3 gaH 30 makukarada, C : K HucOaruam 8 man 30 raua
OpTUIIM OWIaH TYMHUH KUCIOTAJIAPUHUHT aXpaiu0d YUKHUIIUHU YCHUILIUra OJIUO
kenaau. AMMoHUN rugpokcuanau 3% konuentpauusicu 80°C xapoparaa, C : K=
20 Ba 30 pakMkKa JABOMUMIMKIA KYJJIAHWITAHIa TYMUH KHUCJIOTaJapUHUHT
mukiaopu 47,53% tamkun stau. by spurmanapuu 80°C xapopaTna OyfiaTuii
ycymu €pmamupa S5, 7, 10, 12 Ba 15% koHUEHTpalMsui CTUMYJATOpPIIAP, SBHU
rymMar >3puTManapH, oauHau. OJuHraH HaTpUil, Kajauil Ba aMMOHMH TyMar
SPUTMAJIAPUHUHT KEHI Xapopar Opajufuja 3UYIUTH, KOBYIIKOKJIMIUA TYWHWHTaH
Oyr 6ocuMu Ba Typsii aTMocdepa 6ocuMuIa KaifHaIl XapopaTH aHUKJTaH IH.

3. MK docdoputnapununar OOV Exku YD TyprapuHu OKCUTaHTaH AHTPEH
KYHFHp KYMUpH apajammacd OuilaH yTa Maija Kuiaub d3HIl HaTHXKacuia
TapkuOuJa IOKOpU MHUKIOpJa TyMHUH KucioTaiapu Ba P;Os HUHT ¥3namryB4aH
makiaura sra oynran docdopiau OMY onumira spulviy Kypcatwian. OPVY :
OK Hucbaru 1 : 1 kunub maiaanam Hatrwxacuaa Tapkuouaa 8,56 PoOsyyyy., 1,65%
a3ot, 43,49% opranuk mogpanap, 33,39% I'K Ba P2Osys; @ P2Osywyn. = 93,15%
oynran yrutr onuHau. OJNMHraH YFUTJIApPHU Tpecclialll ycyliu €EpaaMuia OCOH
noHagopaanau. [Ipeccnamuauar makOyn 6ocumu 200-300 MITa 6ynranga qoHazap
MycTtaxkamiauru 2,1-2,6 MIla opanuruma 6Viaagu.

4. Hurpar cynbdar kucaotaiu KyMup OYTKacMHUHr  Mapkasuii
Kusukymuusr Typau xui ¢ochoputiapu OuiaH y3apo TaAhCUPU acoCHaa OpraHUK
MUHEpAJI VFUT OJIMII TEXHOJOTHSCUHU TEXHOJOTUK PEKUMU aHUKJIAH]IH.
Tapxkubuna 8,26% P2Osywym, 6,45% azor, 22,78% opranuka, 15,70% rymun
kucnortanap, 12,15% cyema spyBuan CaO Ba yHAarud y3iamlyBYaH MIAKIIHUHT
HUCOMIT MUKIOpH 92,4% TeHT OYNraH YFUT ONMHIM. YFUTHHHT TOBAp XOCCANAPH
aHUKJIaHAW. Yiap Oup-Oupura énuimmManm. XarTo IKOPH HaMIIMKAa XaM Y3UHHUHT
COYMJTYBUAHJINTHH HyKOTManau. JloHamapHuHT MmycTaxkamiuru (2,2-2,6 MIlla)
I'OCT Ttanabnapunan Oanann. HamivkHU TOPTHUIIM IOKOpU OYITAHIWTH YYYH
KoIjiapra Kajokjam Tanad stuwiagu. Wmoad 4YuKapuUIIHUHT  TPUHIUITHAI
TEXHOJIOTUK THU3WMH SpaTUINO, OMp TOHHA OMY OJUIIHUHT MO OalaHch
XaMJa HWKTHUCOAMH KYpcaTKHWIapyd Xuco0J1ad YHKWIMO, amanuérra TaBCUS
KHWJIAHTA.

5. «AmMmodoc-Makcam» AXKna wunuiad uyukapuiaguran ammodoc Ba
cynpedoc apuM MaxcyJoTiIapy Ba AHTPEH KOHU KYHFUP KYMUPHHU apaJlallTUPUILL
HaTWKacuaa oimHran OMY TapkuOM  XamJa Xoccajlapu  aHUKJIAH]IU.
Apanamtupragaad keitmnru OYTkanap 30-80°C xapopaT opainuruja OKyBUYaH
X0JIla KOJIaJd Ba HaBOaTJard KaiTa WIulall Y4yH Xed KaHJal KUWUHYWIUKIap
fo3ara kenMmanau. AMModoc OYTKacu : OKCHJIAHTaH KYMUPHUHT KYIOK Ham
maccacu = 100 : 20 Hucbarnga Tapkuouna 32,15% PrOsywym, P2Osyss. 1 P2Osyuym.
99,5%, 13,47% N, 15,74% I'K, 20,92% opranuk mojgaiap, yMyMUil 03yKaBU
snementinap fmrmHaucn 61,36% (N + P,Os + T'K) tyrran OMY omunzmn.
Cymnpedoc OYTKacw : OKCHJUTAaHTaH KYMHPHUHT KylOK Ham maccacu = 100 : 20
HucOatuaa tapkuouna 17,86% P2Osyvyw, 15,29% N, 0,42% cyBna spyBuan CaO,
7,0% cyBna spyBuan SOz, 14,67% 'K, ymymuii o3ykaBuii deMeHTIap WHFUHIACH
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55,24%ra Ttenr Oynran azordochoprymMuHnu YruT oauHad. ONMHraH OpraHUK
MUHEpan VFUT aXM  (QU3MK-KMMEBUI Ba TOBap  Xoccajapura ora.
Qoiinananunaétran OYTKAaHUHT Typd Ba YHUHI TapkuOura kapal® ylapHUHT
TUTPOCKONUK HyKTanapu 62-67% XxaBo HUCOMN HaMJIUTUTA TYFPU KEJIa/In.

6. Dkcrpakunon pochop kKucIoTaCH UILIA0 YUKAPUITUHUHT XO3UPTH KyHJa
tTanuiad r0opuIaéTran Karra KyJaamiid YAKUHAUCH (OCHOTUNCHU ONTUHTYTYpPT
Tyrran OMVYuIa6 aukum yayH $oiijalaHiI MyMKHHIATH KYPCaTHIIH. ByHUHT
yuyH AHTpeH KOHUHHHI OAMUN KYHFUpP KYMHUpUHU (Pochorurc HITHUpPOKUaa
OKCHU1ad, CYHI  OKCHAJAHUII  MaxCyJOTJapUHHM  aMMOHUIUIAIITHPHUIA/IN.
KyYMHUpHUHT OpraHuk KUCMU : HHUTpPAaT KHUCJIOTACHHMHI MOHOTHAPATH
dbochoruncan Hucbatmm 1 : 1,2 : 0,4 Ba 1 : 1,6 : 0,4 ra TeHr Oynranga
dbochoruncHu KanblMii TymMaT Ba aMMOHHUU Cylb(arra 3HT IOKOpU Japa)kajaru
KOHBepcusicu conup O6ynanu. bupunun nucbarnaru yrut tapkuduna 14,19% asor,
20,70% rymun kucnortanapu, 32,26% opranuk moxnanap, 5,38% cyBaa 3pyBuYaH
SO3 Ba 2,31% cyBna spyBuan CaO tytau. Mkkunun Hucbatna sca 14,89% asor,
22,47% rymun kucnotanapu, 35,0% opranuk monnanap, 5,17% cysna spyBuaH
SOz Ba 2,25% cyBna spyBuan CaO wmaBxya. ONTUHTYTYpT TYTraH OpraHHUK
MHUHEpAJI YFUT OJUII JKAapa€HUHUHT aCOCUM MapameTpiiapd aHUKJIAHJIH,
MPUHIUITHAT TEXHOJIOTUK THU3UMHU TAKIU( KUJIUHIW, UIUTA0 YUKUIIIHUHT MOJIAN
Ganancu Ty3uau. bup Torra OMY yarypsku 6aXocH aHHKITAH M.

/. AHrpeH KyHFUp KYMHUpPUHM MakOyJ1 BapHaHTAa HUTpPAT Ba cCyibdar
KHUCJIOTaJlapy apajiammacu €épaamuaa okcuainad, 6entonuT (Askamap, HaBOaxop
€éku JlaroH KoHM) OwiIaH OWpNAIITHPHUIN HATHXKAcHIA IOKOpU camMapara sra
rctukGomm OMY oM MyMKMHITHTH aHUKIAHM. KYMUPHHHT OpraHuK KHCMUHH
oentonutra Hucoatu 100 : 10 Tenr 6ynranna noHanap mycraxkamuuru 2,28 Mlla
TeHr, Hamsuru 5,2%, Tapkubuna 3,14 % azot, 73,20% opranuk moaaanap, 54,92%
TYMHUH KHCJIOTajapura sra, ¢nuIIMaiuraH Ba IOKOPY HAMJIMKIA XaM Y3WHUHT
COUMJTYBYAHJIMTUHU UYKOTMaIUTraH KYMUPTYMUH OCHTOHUTIIA YFUT OJIMHA/IH.

8. Opranuk yrut (Tapkubumga 61,62% rymMuH KHCIOTaldapu TyTraH MakOyl
pexuMIa HUTPAT Ba Cybh(daT KUCIOTaJapu apajaliMacuaa OKCUJIaHTaH AHIPEeH
KYHFUP KYMHpHU) Ba OpraHUK MUHEpan YFUT (OKcuiaHran kymupuu ODY Ounian
OMPUKTHPUO  OJMHraH VYFUT)JIAPHUHT  arpoKMMEBHH Ba  MHUKPOOHMOJIOTHK
TAIKUKOTIIAPU Xap WKKAJACMHUHT XaM TYMNPOK YHYMIOPJIUTUHH OIIWPHUIIHHHA
kypcarau. OpraHuk Ba OpPraHMK MUHEpaJl YFUTIAp KyJUIAaHWITaHAa TYNpPOKAa
MUKpPOOPTaHU3MIIADHUHT MYXUM arpOHOMHUK TypyXJapu: amMMoHHU(UKaTopiap,
MUHEpaad a30THUHI aCCUMUJISTOpIApH, OJUroTpodap, OJIUTOHUTPOUILIAp,
AKTHHOMMIIETIIAp COHM OPTajy. YFUTIAp OMIIaH GEpUIraH yriepos Ba a30T TYTTaH
OMpUKMaTapHUHT MHUKpOOJU TpaHchopMmaluscuHu ¢Gaosl kapa€HU TYNPOKIArH
rymyc Mukaopunu 16,4% (opranuk munepan yrutr 1000 kr/ra yi14oB MUKIOpHIA
Ooepunranna) Ba 23,0% (opranmk yrutr 1000 kr/ra) oprummra oaud Kenaaw,
IIYHUHTJEK, XaM TYIOPOKJaru, XaM COJUHTaH YFUTIAp TapKuOuaaru
MaKpO3JIEMEHTJIAPHH AMIaHUII 3aHKUPUHHU KagamamTupanu. OpraHuk MuHepanl
VFUT a30THHH 25 Kr/ra MUKIOpUIA, aMMOHHMA HUTpAT a30TUHU 50 Kr/ra MUKIOPH
Ownan Oupra WKKM MapTa. TMaXTaHWHT IIOHAJall Ba TyJUIall JaBpiiapujaa
Oepunranga maxrta Xocwimopiauru 40 1/ra eraau, Oy MuUHEpan VFUTIApHU
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AKBUBAJICHT MHUKAOpHUIA (HA30paT BapUaHTH) OepuiraHura COJIMIUTHpHIranna 2,3
1/Ta HU TAIlIKWJI 3TA]IH.

9. OMV wuiwia6 YMKHMIIHUHT TEXHUK-HKTHCOIHM XUCcoOIapyu OakapuiIn.
VYnapHunr yarypxu Hapxu VrUTHUHT Typura kapad KKCcuz 261061 nan
309597cymraua Ba KKC Omman 313273 pgan 371516 cyMHU Tamkui STIU.
Opranuk MuHepan VFUTJIAPHUHT IOKOPH arpoKMMEBUN camapacd Ba TMAacT
TaHHApXW YJIapHU KaTTa Kyjamaa HIuiad YMKHUIIHM TaIIKWI STUII MakKcajra
MYBO(DHUKIUTUHY Oeruiaiu.
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BBE/JIEHUE (anHOTALIMA TOKTOPCKOM AMCCEPTALINH)

AKTYaJIbHOCTh U BOCTPeOOBAHHOCTH TeMbI Juccepranuu. B Hacrosmiee
Bpemsi emé€ Oosnee oOOCTpWJiach MHUPOBasi MPOJOBOJILCTBEHHasi MpoliieMa,
0oOyCJIOBJIEHHAsT BBICOKMMH TEMIIAMH POCTAa HACEJICHHS, COKPAIECHUSMH TaKHX
pPECYpCOB, KaK MaxOTHO-TIPUTOJIHbIE 3€MJIM M 3amachl MPecHOi Bolbl. B cBs3M C
ATUM OJIHUM M3 OCHOBHBIX 33J]a4 CEJIbCKOXO3AMCTBEHHOW M MHUIIEBOM MPOMBIIII-
JIEHHOCTH SBJISIETCSI 0OECIIEYeHHE MPOJIOBOILCTBUEM HaceleHHe cTpaHbl. B 3Toit
CBSA3M 0CO00€ BHUMAHUE YJEISETCs TPOU3BOACTBY MUHEPAIBHBIX YI00PEHHIA.

3a roaBpl HE3aBUCUMOCTH OCYIIECTBIISIOTCS HIMPOKOMACIITAOHBIE MEpHI IO
00€CIEeYEHNI0 HACEIeHUs! KAaYeCTBEHHBIMM MHUIIEBBIMU MPOAYKTAMH, B 3TOM
HaIlpaBJIEHUU 0CO00€ BHHMAaHHUE YIENSETCS, B TOM YHCIE. MPOU3BOIUTEIBHOCTH
KaueCTBEHHBIX Aa30THBIX, (OCHOPHBIX M KAIUWHBIX yIOOpPEHUI;, MOBBIIICHUU
3¢ (HEeKTUBHOCTH MHHEPAIbHBIX yIOOpEHUI U yBEIWYEHHE KOJUYECTBA TyMyca B
MOYBE, SABJIAIOIIErOCS OCHOBOW €€ miopoaus. Takke oco0oe 3HAYEHHE HMEET
IPUMEHEHUE OPraHUYECKUX YAOOpEHUH B CEIBCKOM XO3SHCTBE, IOBBIIICHUE
MPOU3BOJUTEIIBHOCTH U YJIydllleHUE (U3HKO-XUMHUYECKUX U MEJIHOPATUBHBIX
COCTOSIHUU I10YB.

B wmupe ocoboe BHHMMaHME YAENSETCS Ba)KHBIM MPOBOAUMBIM IIEJIEBBIM
UCCJIEIOBAHUSIM Ha TOBBIIIEHHME KayecTBa M 3()(HEKTUBHOIO NPUMEHEHUS
MUHEpaJIbHBIX YAOOpEHHUH, B TOM YHCIE CJIEIYIOIIUM BOIPOCaM: HaXOXKIECHUE
MOJIXOSIIEr0 OKUCIUTENS M ONPEACTICHHE ONTUMAIIBHBIX YCIOBUI OKUCIIEHUS Ui
TOr0, 4YTOOBI TOJYYUTh YrOJib C BBICOKHUM COJEPXKAHHEM T'YMHHOBBIX KHUCIIOT;
orpeneneHrne crnocoda IKCTPAKLIUU CTUMYJISITOPOB TIPY BO3ACHCTBUM OCHOBAaHHWM Ha
OKHUCJICHHBIN YIrojib; aKTHUBAallUU OKHUCJIEHHOro Oyporo yris u (ochopuron
HenTpanpHbiXx KbI3bUIKYMOB ITyTEM MX COBMECTHOM MEXaHOXMMHYECKOW aKTHBALINH
M KHUCIOTHOM  oOpaboOTKM U  pa3paboTKa MeToja  MPEeCCOBaHUs  JUIs
rpaHyJIyJUPOBAHUS;, W3yYEHHE MPOLECCOB M pa3padOTKa TEXHOJOTUU MOITy4EHHs
KOMILJIEKCHBIX YJOOpEHHI U3 YK€ OKUCIEHHOro Oyporo yrisi myTéM COYETaHUs C
MNOJYNPOIYKTaMU  MPOM3BOJCTBA  KOHUEHTPUPOBAHHBIX  (ocdopcoaepKraimx
yoOpeHwii, Takux, kKak aMmMmodoc u cymnpedoc, pochoruricom, a Takyke OEHTOHUTOM.

JlaHHO€E quccCepTalMOHHOE MCCIIEIOBAHUE B ONPEACICHHON CTENEHU CIIY)KUT
BBIIIOJIHEHUIO  33/lay, NPELyCMOTPEHHbIX B TmocTaHoBieHun IIpe3upeHra
PecniyOonuku Y36exuctan Ne T111-1442 ot 15 nexabps 2010 roma «O nmpuoputeTax
pa3BuTUs mpombliieHHOCTH PecnyOnmuku Y36ekucran B 2011-2015 romax», B
ykaze Ilpesunenra PecnyOnuku Y36ekucran Ne 4707 ot 4 mapra 2015 rona «O
nporpamme Mep Mo o0ecreyeHnI0 CTPYKTYPHBIX NpeoOpa3oBaHuil, MOJAEPHHU3ALUU
u nuBepcudukanum npousBoiactBa Ha 2015-2019 romp» W MOCTaHOBIICHUN
Kabunera MunuctpoB Pecniyonuku Y30ekuctan Ne 8 ot 22 suBaps 2015 rona «O
JOTIOJTHUTENBHBIX ~MEpax IO COKpAIEHUIO MPOU3BOACTBEHHBIX 3aTpaT H
CHIDKEHHIO CE0ECTOMMOCTH MPOIYKIUU B MPOMBIIIJICHHOCTHY, & TAaKXKe B APYTUX
HOPMAaTUBHO-TIPAaBOBBIX IOKYMEHTAaX, MPUHATHIX B IaHHOH cdepe.

CooTBercTBHE MCCIEA0BAHUS IPHOPUTETHHIM HANPABJICHUAM PAa3BUTHS
HAYKM M TEXHOJIOTMH B pecnyOJjuke. /[aHHOE HCClIeIOBaHUE BBIOJHEHO B
COOTBETCTBUM C MPHUOPUTETHBIM HANPABICHUEM Pa3BUTHUS HAYKU U TEXHOJOTHUHU B
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pecniyomuke V. « Xumudeckue TEXHOJIOTHU M HAHOTEXHOJIOTHI.

O030p MHOCTPAHHBIX HAYYHBIX HCCJE0BAHMI MO TeMe AUCCEPTALMH.
Hayunble ucciienoBanusi, HalpaBlIeHHbIE HAa TIEpepadOTKy yriisi U Ha pa3pabOoTKy
TEXHOJIOTMM TMOJIydYeHUSI Ha €ro OCHOBE OPraHUYECKUX, OpPTraHOMHHEPATbHBIX
yIOOpEHU W CTUMYJISATOPOB pPOCTa PACTEHHM, OCYIIECTBISAIOTCS B BEAYLIUX
HAyYHBIX IIEHTPAX U BBICIIUX 00pa30BaATEIIbHBIX YUPEKIACHUIX MUPA, B TOM YHUCIIE
«Concho Petroleum Co», «Scientific and Applied Processes Pty., Ltd» (CILA),
Oesterreichisch-Alpine Montangesellschaft, «Simmering-Graz-Panker AG fur
Maschinen-, Kessel und Waggonban» (Aectpus), «Rheinische Braukohlenwerke
AG» (I'epmanns), «Kamishimo Kagaku Kogyo Kabushiki Kaisha», «Nihon kase
Kogyo Kabushiki Kaisha», Kogyo gidzyutsu intyo (SImonms), Indian Institute of
Technology (Munus), Iran University of Science and Technology (Mpan), Hayuno-
UCCJIEIOBATENIbCKOM HMHCTUTYTE yA0OpeHuit u uHcekropyHrunuaos — HUYUD
(Poccust), Mucturyte oOuieit u Heopranudeckot xumuu (Y30eKucTaH).

B pesynbrare wuccnenoBaHWil, TPOBEACHHBIX B MHUPE IO TMOIYYECHHUIO
OpPraHUYECKHUX, OPTAHOMHUHEPAILHBIX YI0OPEHUN U CTUMYJISTOPOB POCTa PAaCTCHUMN
HA OCHOBE OKHCIICHHBIX YTJIeH, C BEICOKUM COJIEpYKAaHHUEM T'YMHUHOBBIX KHUCJIOT, U UX
YCOBEPIIICHCTBOBAHUIO, MTOJIYUEHBI PsiJi HAYYHBIX PE3YJIBTATOB, B TOM YHCIIE: MOTY4YEeH
CTUMYJIATOp — TyMaThl aMMOHHSI TPH B3aUMOJICHCTBUU THAPOKCHIIA aMMOHHUS C
muranToM («Concho Petroleum Co.», CIIIA u «Kogyo gidzyutsu intyoy», Smonus),
CHUHTE3UPOBAHO TYMYCOBOE€ YJ0OpeHHe oOpaboTKON Oyporo yrisi B ONTUMAaIbHOM
BApUAHTE A30THOM KMCJIOTOM M MOCIEIYIOMIEN HEUTpANIU3AMEN MyJIbIIbl aMMHAKOM
(«Scientific and Applied Processes Pty., Ltd», CIIIA u «Oesterreichisch-Alpine
Montangesellschaft»y, ABcTpus), TONydeHBI TBEpABIC OpPraHUYECKUE YHAOOPCHUS
MyTeM CMEIIMBaHUS IMaHaMua Kalbliyus WK cynepdocdara u rasieHoro gocdara
C HHUTPOTYMHHOBOW KHCJIOTOH, KOTOpas MPEIBAPUTENHFHO IMOMy4YeHa OKHUCICHUEM
yris azotHor kucioror («Kamishimo Kagaku Kogyo Kabushiki Kaisha», «Nihon
kase Kogyo Kabushiki Kaisha», fmnonwus), paspaboran crnocod MOTydSHHUS
OpPraHOMHHEPAILHOTO YI00peHus myTéM 00paboTku cMmecu yrisg U (ocdhoputa B
nesunterparope  («Simmering-Graz-Panker AG fur Maschinen-, Kessel und
Waggonbany, ABcTpusi), TOJTY4EHO OPraHOMHHEPAILHOE YA00pEeHNEe CMEITMBAHUEM
OKHCIICHHOTO YIJIsi ¢ (pOochOpUTOM B MPUCYTCTBUM PA3TUYHBIX MUHEPAIBHBIX COJICH
(«Rheinische Braukohlenwerke AG», I'epmanusi).

B mmpe mo pazpaboTke W yCOBEPIICHCTBOBAHUIO TEXHOJOTUH MPOU3BOACTBA
KOMITJIEKCHBIX YIO0OpEHUH W TYMHUHOBBIX IpPENapaToB W3 CBHIPHS, COACPIKAIICTO
OpTraHWYECKHE BEIIECTBA, IO PSSOy NPUOPHUTETHBIX HAMPABICHUN TPOBOASATCS
WCCJICIOBaHMs, B TOM UHCJE: YCOBEPIICHCTBOBAHHWE CIOCOOOB TMOJYYCHUS
ryMaTOB, OpPraHMYECKHMX ¥ OPraHOMHHEPAIBHBIX yIOOpEHWl Ha OCHOBE
BBIBETPENBIX YIJICH; TOJIyYCHHE BBICOKO3(P(PEKTUBHBIX TYMHHOBBIX IPEMapaToB U
ynoOpeHuit Ha ocHOBE Topda; pa3paboTka TEXHOJOTUH MOTYYSHUSI OPTaHUIECKUX
yI0OpeHUil Ha OCHOBE OKHUCJICHHS Oyporo yriis pa3JudHbIMUA OKUCIUTEISIMU;
MOJIYYCHUSI CTUMYJIATOPOB POCTA PACTEHHUM SKCTPArUPOBAHUEM YTJISI IIETOYHBIMU
pPacTBOpaMH.

CreneHb WU3y4YeHHOCTH TpodJjembl. B nurepaTtype O4YeHb IIMPOKO
OCBEIMICHBI PA0OTHI MO MOTYYECHUIO CTUMYJIATOPOB POCTa PACTEHUHN, OPTaHUYECKUX
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1 OpTraHOMUHEPAIBHBIX YI0OPEHUN W3 OKHCICHHBIX B MPUPOJHBIX YCIOBHSIX, TaK
HA3bIBAEMBbIX BBIBETPEJIBIX YTJI€i C BHICOKUM COJEP>KaHMEM T'YMUHOBBIX KUCTOT. B
V30ekucrtaHe TaKWX BBICOKOOKHCICHHBIX B MPUPOAHBIX YCIOBUAX yTiel
npaktudecku Her. ClelyeT NOMYEepKHYTh, 4YTO B MHpPE HET abCOIIOTHO
OJIMHAKOBBIX MECTOpOXkAeHUM Oyporo yris. Kaxmoe U3 HUX HMEET CBOH
ocobeHHocTH. OTCIO/Ia U BBITEKAET MHOXECTBO PadOT ¢ pa3iuyHbIMU yrisiMu. Ho
paboT C ydacTHeMm psSAOBOro Oyporo yriisi AHIPEHCKOTO MECTOPOXKICHUS
eauHulbl. U oHU, raBHBIM 00pa3oM, MOCBSIIEHBI OKUCIEHUIO ATOTO YIJII a30THOMN
kucinoron (A.T.Tamxuen, JI.O.MenbaukoB, b.M.bernos, [[.T.3a0pamubiii,
O.N.ITo6enonocuieBa, C.M.TamxueB u H.X.YcanbOaeB). Bo Bcex u3 HuHX
oTMedaeTcs OOJIbIIOE BBIJEICHHE OKCHIOB a30Ta MpU OKHUCIeHHH. [loaTomy
BO3HHMKJIA 337]a4a HAWTH 00Jiee MATKUI OKHCIIATEb.

B mupe Takumu yuensiMu, kak W.Klempt, O.Grosskinsky, A.Amberger,
F.Kortmann, E.Petzold, F.Petermeise (I'epmanus), M.Shizunori, N.Kinsaku,
H.Kodzo, N.Yutaka, S.Motohisa (SInonus) D.Felix, M.Antoine, P.Echivard,
G.lsambert (®pannus), C.J.Karcher, L.C.Canfield, M.A.Cooley, R.C.Snively
(CHIA), K.Entzmann (Asctpus), G.Zoltan, K.Laszlo, S.Agnes, S.Janos (Beurpus),
S.Heng, G.J.Perry (ABcrpanus) mTpoBEeIE€Hbl HAay4YHBIE€ UCCJICIOBAHUS TIO
MOJTYYEHHIO ryMaToB u pa3zpaboTke TEXHOJIOTUI MIPOU3BOJICTBA
TYMUHCOJIEPKAIIUX Y00OpEHUH.

3HAUYUTENbHBIA BKJIAJ] B UCCJICIOBAHUE TYMHUHOBBIX BEIIECTB BHECIIHM yUEHbIE
Poccum u  VYkpaunst  (M.A.Kononoma, T.A.Kyxapenko, [I.C.Opios,
JLA Xpuctesa). Ilpuoputrer B pa3BUTHUU HCCIAEAOBAHUN  (PU3MOIOTUYECKOM
AKTUBHOCTH T'YMHMHOBBIX BEIECTB 3aCIIyKE€HHO NpuHauiexkuT JI.A. XpucreBon. EE
mkonor 3a mepuon 1957-1983 roasl ObUIO OMyOJIMKOBAHO IEBATH COOPHUKOB
crateil moj Ha3zBaHueM «l'ymuHOBbIE yaoOpeHus. Teopus W mpakTUKa HX
MpUMEHEHUs». 13 BBIBETPENOro, TO €CTh OKHCIEHHOTO B IPUPOJIHBIX YCIOBUSX U
colepKamiero  OOJbIIOE  KOJMYECTBO TYMHUHOBBIX KHCJIOT, Oyporo yris
AJIeKCaHAPUNCKOTO MECTOPOXKICHUSA (Ykpauna), I'ycuno-O3epckoro
mectopoxaeHuss  (Cubupp), mectopoxkaenus  Kempul-Kus — (Kupruzus),
babaeBckoro mecropoxxaenust (bamkupusi) ObUTH TOTYYE€HBI CTUMYIISITOPBI pOCTa
pacTeHul — ryMaThl HATPHs, KaJlMsid ¥ aMMOHUSI U OPTaHOMHUHEPAJIbLHOE yI00peHHe
I'ymodoc, npencrasmstomiee coboit cMmech Oyporo yris ¢ cynepdocdarom u
aMMuadHo Bojoi. [losydeHHbIe mpenapaThl UCIBITAHBI HAa pa3HbIX MOYBaxX W Ha
Pa3JIMUHBIX CEJIbCKOXO3MCTBEHHBIX KYJIbTypax. BClogy OHM MOKa3aiu BBICOKYIO
arpoOXUMHYECKYI0 3P (HEKTUBHOCTD.

He umeercs cBenenuii mo Hay4HbIM OCHOBAaM MPOIECCa OKHUCICHHUS Oyporo
yriis AHTPEHCKOTO MECTOPOXKJICHHS CMEChIO a30THOM M CEpPHOM KHUCIOT H
TEXHOJIOTMH TPOU3BOJICTBA OPTAHUYECKHX U OPTaHOMUHEPAIBbHBIX YTOOpEeHUN U
CTUMYJISITOPOB POCTa PACTEHUN HA €r0 OCHOBE B3aWMOJICUCTBUEM C MECTHBIMHU
CBIPbEBBIMU pecypcamu, TakuMu kKak Keibimkymckue dochoputsl, pochorunc u
OCHTOHMUT.

PazpaboTka  TEXHOJOTMHM  TOJIYYEHHS  BBICOKOI(P(EKTUBHBIX  HOBBIX
OPTraHUYECKUX W OPraHOMHUHEPAIbHBIX YJIOOpeHUN MaET BO3MOXKHOCTH PEIICHUS
ATUX MPOOJEM, MOBBICUTH KOAD(UIIMEHT TOJIE3HOTO ACHCTBUS YIOOpEHUN WU
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IUIOJOPOAUSl TOYB, CHU3WTHh BpPEIHOE BO3JEHCTBHE 3aCOJICHHBIX II0YB Ha
CEJILCKOXO3SIUCTBEHHBIE KYJIBTYPBHI.

CBsi3b TeMbl JUCCEPTANMOHHOI PadOThI ¢ HAYYHO-UCCJIEA0BATEIbLCKUMU
pabdoTamu, rjae BbIIOJHsSIETCH AuccepTranms. JluccepTallOHHOE UCCIEI0BAHUE
BBITIOJIHEHO B paMKax IIJJaHA HAyYHO-UCCIEAOBATENIbCKUX pabdOT MPUKIATHBIX
npoekToB MHcTUTYyTa 00111el 1 Heopranuyeckoi xumuu AH PY3 no remam: UDA-
2012-7-2 «Pa3paboTka TEXHOJIOTUU TOJYUYEHHUS] OPTaHOMHUHEPAIBHBIX YI0OpECHHI
Ha OCHOBe Oyporo yris AHIPEHCKOro MecTopoxaeHus, ¢GocPopuToB
LentpanbHbix Kbisbuikymos 1 ¢ocdorumca» (2012-2013 rr.), AE-12-T-172
«TexHosmorusi TMONy4YEHUS] TYMUHOMHUHEPAIbHBIX yIAOOpEHHI HA  OCHOBE
HU3KOCOPTHBIX OypbIx yried u gochopuros» (2012-2013 rr.) u 7-OA-1-61873
«OnBITHO-IPOMBIIIIICHHBIE WCTIBITAHUS TEXHOJIOTUHU MOJTYYEHHUS
TYMUHCOJEPKAIUX  yIOOpeHWA ©W WX  arpoXuMUYeckas  OIICHKa Ha
CEILCKOXO3SIMCTBEHHBIX KyJIbTypax» (2014-2015 rr.).

Henablo wuccienoBaHusi sBISETCS pa3pabOTKa TEXHOJIOTHHM TOJTYYEHUS
OpraHOMHHEPANbHBIX yIOOpPEHH Ha OCHOBE OKHCIEHHOTO Oyporo yris
AHrperckoro MecropoxaeHusi, Ke3puikymckux — ¢docdopuroB, ammodoca,
cynpedoca, ¢hochorurca u 6EHTOHHUTA.

3agaum uccje 0BaHus

HAXOXKJCHUE ONTUMAIbHBIX YCIOBHM OKHCIEHUSI Oyporo yrisi AHTPEHCKOTO
MECTOPOXKACHUSI CMEChIO a30THOM M CEPHOM KHUCIIOT, MPU KOTOPBIX JOCTHIaeTCs
MaKCUMAJIbHBIM BBIXOJ TYMHUHOBBIX KHCIOT M HaOJIOAAIOTCS MUHUMAJbHbBIC
MOTEPH a30Ta B ra3oByio (azy;

W3BJICYEHNE TYMUHOBBIX KUCIIOT U3 OKUCIIEHHOTO YIJIsSl TUIPOKCUIAMU HATPUs
M aMMOHHS B 3aBHCUMOCTHM OT KOHIICHTpAaIlMW OJKCTpareHTa, TeMIIepaTyphl,
MPOJOJKUTEIBHOCTH IKCTPAKIIMU U cooTHOLEeHUs XK:T;

u3ydeHue (U3NKO-XUMHUUYECKHX CBOWCTB pACTBOPOB T'YMATOB HATPHsI, KIS U
aMMOHUS PA3JIMYHBIX KOHIICHTPAIIUA;

UCCJICIOBAHUE BO3MOYKHOCTU TOJYYEHUS OPTraHOMHHEPAIBHBIX YI00peHuin
(OMY) u3 okucaennoro oyporo yris u ¢pochoputoB LleHTpanbHbiX KbI3bLIKYMOB
(IK) myTtéM uX COBMECTHON MEXaHOXMMHYECKOM AaKTHBAllUM W KHUCIIOTHOMN
00paboTKH;

HaXO0XJICHUE ONTHUMAIIbHBIX YCIOBUM monyuyeHuss OMY mnyTtéM cMmelieHus
OKHUCJIEHHOro Oyporo yrisg ¢ aMMOo(ocHOM u cynpedocHON mynbnaMu —
MPOMEKYTOUHBIMU TMPOAYKTaMH Tpou3BojAcTBa amMmodoca u cympedoca Ha AO
«AmModoc-Maxkcamy;

CO3JaHHE BO3MOKHOCTH TOJIy4eHus cepocogepxkamiero OMY  wu3
OKHCIIEHHOro Oyporo yras u  (Qocdorunca — oTxoda MNPOU3BOJICTBA
AKCTpakuoHHOU pochopHoit kuciaorsel Ha AO «AMmodoc-Makcam»;

Hax0XJCHUE ONTUMAJIBHBIX YCJIOBUM TMOJYyYEHUS TyMUHCOAEPKaIINX
yI0OpeHuit Ha OCHOBE OKHUCIIEHHOTO Oyporo yrisi AHTPEHCKOTO MECTOPOXKACHUS
OEHTOHHUTA;

pa3paboTKa TEXHOJOTUYECKUX CXEM, MaTepPHAIIbHOTO OajlaHca W periiaMeHTa
MPOU3BOJICTBA TMpEJUIaraéMbIX yIOOpPEHW U TIPOBEJICHHWE AarpOXMMHYECKUX
HUCIILITAaHUM,

32



O0beKkTaMM HCCJIeJOBAHUS SIBISIOTCA AHIPEHCKHA Oypblii yroib MapkKu
BOMCII (Oypslii, opex, MEIKUM, ceMedKa, IITHIO), OKUCICHHBIN OyphIH yroJb,
dbochoputer LIK, ammodochas u cynpedocHas nmynbibl, Gpocdorurnc, OECHTOHUT U
OpraHOMHHEpAIbHbIE YI00pEHUSI.

IIpeaMeTomM mcciegoBaHusl SBISIIOTCS MPOLIECCHI OKUCIIEHHS Oyporo yrii,
BBIJICJICHUS W3 TMPOAYKTOB OKHCIIEHHS TyMaTOB HATpus, Kalusg W aMMOHWUS,
MOJIYYCHHS U3 OKUCJICHHOTO OYporo yris pa3iudyHbIX MapOK OPraHOMHHEPAIbHBIX
YIOOPECHHIA.

MeTtoabl uccjieqoBanus. B quccepranuu mpuMeHEeHbl XUMUYECKUE, (PU3UKO-
XMMHUYECKUE, B TOM YHCJIE S3MHUCCHOHHO-CneKTpanHbii, MK-cnekrpockonus u
BHU3YaJIbHO-TIOJIMTEPMUYECKUI METO/Ibl AHAIHU3A.

HayuyHasi HOBU3HA HCCJIEIOBAHMS 3AKITIOYAECTCS B CIECIYIOLIEM:

ONpENENECHbl ONTHUMAJIbHBIE YCIOBUS OKUCIEHUS PSIAOBOrO Oyporo yris
AHTPEHCKOTO MECTOPOKJEHUS a30THOM KHUCIOTOM ¢ J100aBKOW CEPHOU KUCIOTHI,
KOTOPBIE TTO3BOJIMJIU MMOBBICUTH COAEPKAHUE TYMUHOBBIX KHUCIIOT B yrie ¢ 4,1% no
61,62% u moHu3uth 10 MunumyMma (3,49%) morepu OKCHUIOB a30Ta B T'a30BYIO
azy;

BIIEPBBIE OMNpPEJECICHA KUHETMKA W3BJICUCHUS TYMHHOBBIX KHUCJIOT W3
OKUCJIEHHOTO Oyporo yriisi AHIPEHCKOTO  MECTOPOXKIEHUS  pacTBOpamMu
TUAPOKCUJIOB HATPHUS, KaJIMsl, aMMOHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA I'yMaToOB;

BBISIBJICHBI BO3MOXXHOCTH ToydeHust OMY u3 okucCieHHOro Oyporo yris u
dbochopuroB K myTéM ux COBMECTHON MEXaHOXUMHUYECKOW AaKTHBALlUU U
KHCIIOTHOM 0OpaOOTKM M pa3pabOTaH METO] MPECCOBaHMs ISl TPaHYJIUPOBAHUSA
TYKOCMECEH;

ONpENENICHbl  ONTUMAaJbHBIE  YCJIOBHUSI  TOJYYEHUS  HOBBIX  BHUJOB
OpPraHOMUHEPAJIbHBIX ~ YIOOpeHWil Ha 0a3e OKHCIEHHOro Oyporo  yris,
MTOJTYTIPOAYKTOB MPOU3BOACTBA amMmModoca U cynpedoca, pocdorurca;

pa3paboTaHa TEXHOJOTHUS TOJIYYEHHUs TPaHyJIUPOBAHHOTO YTIETYMHUHOBOTO
OCHTOHUTOBOTO yI0OPEHUS C BBICOKHM COJIEPKAHUEM T'YMHUHOBBIX KHCIIOT.

IIpakTnyeckne pe3yabTaThl HCCACA0OBAHMUS 3aKIIOYAIOTCA B CICAYIOIIEM:

pa3paboTKa TEXHOJOTUS TIOJYYEeHHs] OpraHOMHHEPANbHBIX YI00peHud Ha
0a3e MECTHBIX CHIPbEBBIX PECYPCOB COKPATAT ACPUIIUT MUHEPATBHBIX YA0OPEHUI
B CTpAHE;

YBEJIMYAT COJIEpKAHUE T'yMycCa B CEPO3EMHBIX MOYBaX PECHyOIMKH, TO €CTh
MOBBICAT UX MJI0JIOPOIUE;

MOHU3AT BPEAHOE BO3ACHCTBUE 3aCOJICHHBIX MTOYB Ha CEJIbCKOXO031CTBEHHbBIE
KYJBTYPBI;

NO3BOJISIT ~ MCIHOJIb30BaTh  (ocdorunc —  KPYNMHOTOHHAXKHBIM — OTXOJ
npou3BojictBa AO «AMMmodoc-Makcam», Kak KOMIIOHCHT;

pa3paboTaHbl TEXHOJIOTMYECKHE CXEMbl W MaTepHalbHbIe OallaHChI
MPOU3BOJCTBA HOBBIX BHJIOB KOMIUIGKCHBIX  yIOOPEHHMM, MPEIOKEHBI
ONTUMAaJIbHbIE TEXHOJIOTUYECKUE MTapaMeTPhl IPOLIECCOB;

Ha ONBITHO-NPOMBINIIEHHON ycTaHoBKE AO «AMModoc-Makcam» BBITYIIEHO
1500 kr ombITHOM MHapTUM HOBOIO BHUAA OPraHOMHHEPAIBLHOTO YAOOpPEHHS U
MIPOBEJICHBI arPOXUMHUYECKUE UCTIBITAHUS.
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JIOCTOBEPHOCTH MOJIyYeHHBIX pe3yJabTaToB. Pe3ynbTaTsl HCIOIb30BAHHBIX
XUMUYECKUX (aHATUTHYEeCKass XUMHS) U (U3UKO-XUMHUYECKUX (IMUCCHOHHO
crniekTpaHbix, MK-CIEeKTpoCcKOmMM W BU3YaTbHO-TIOJMTEPMHUYECKUX) METOJIOB
aHaiu3a  TMOATBEPXKICHbl  YKPYMHEHHBIMHU U OMNBITHO-IIPOMBIIUICHHBIMU
UCTIBITAHUSIMHU.

Hayuynas u npakruyeckasi 3HAYMMOCTb Pe3yJIbTATOB MCCJIEA0BAHUS.
Haydnast 3HauMMOCTb HCCIEAOBAHUS 3aKIIOYAETCS B BBISBJICHUUM OCHOBHBIX
3aKOHOMEPHOCTEN U MPOBEJECHUU CUCTEMATU3UPOBAHUS B HaYYHBIX, XHMUYECKUX,
(U3UKO-XMMHUYECKUX U TEXHOJOTHYECKHX HCCIEIOBAHUSX MPOIIECCOB OKUCIICHUS
Oyporo yriisi AHTPEHCKOTO MECTOPOXACHHUS a30THOM KHCIOTOM ¢ 100aBKOM
CEpHOI KUCIOTHI M TOTYYEHHUS] KOMIUIEKCHBIX YIOOPEHHI Ha OCHOBE OKUCIEHHOTO
VIS ¢ MECTHBIMH CBIPEBBIMH pecypcamu. Pe3ynbTaThl pabOThl MOCTYKUIH
Hay4YHOM OCHOBOW CO3JJaHUSI HOBBIX BUJIOB KOMIUIEKCHBIX YIOOPEHUH.

[IpakTrUueckas 3HaYUMOCTh PabOTHI 3aKIIOYAETCS B pa3pabOTKE TEXHOJIOTUM
MOJIy4YEHHUsI KOMIUIEKCHBIX yAO0OpeHuM Ha 0a3e MECTHBIX CHIPbEBBIX PECYpPCOB,
KOTOpasi 1aéT BO3MOKHOCTh yJIOBJIETBOPUTH MOTPEOHOCTH CEJIBCKOTO XO3siiCTBa B
OpPraHUYeCKUX U  OPraHOMUHEPAIbHBIX  yJHoOpeHusx. XuMuU4eckas U
MeXaHOXMMHYECKasi akTuBalus (ochaTHOTO CHIPbS C OKUCICHHBIM yIieM OaéT
BO3MO>XHOCTh BOBJIEYb B IIPOM3BOJCTBO YAOOPEHHUH Takoe HU3KOKaYECTBEHHOE
dochatHoe ChIpbE, KakuM sBIseTcs  psgoBas  (ochopuToBas  MyKa,
MUHEpaJIn30BaHHas Macca M nbuleBuAHas Qpakuus ¢ocpopuroB LK, a
UCIIOJIb30BaHuE (Pocdorumnca MmonaoKUTENbHO BIMSIET HA OKPYXKAIOIIYIO Cpeny U
9KOJIOTHIO.

Bueapenne pe3yabTaToB nccjeqoBaHusa. Ha ocHOBE MOJTy4eHHBIX HAyYHBIX
pe3yabTaToB ObUT pa3padoTaH 3PEGEeKTUBHBIA CHOCOO OKHUCICHUST AHIPEHCKOTO
Oyporo yrisi CMeChbl0 a30THOM M CEPHOM KHUCIOT U TEXHOJIOTHS MOJIYYECHHS
OpraHOMUHEPAJbHBIX YAOOpPEHWH HAa €ro OCHOBE C MECTHBIMH ChIPbEBBIMU
pecypcamu u Obul moamucaHn pgoroBop Ha V PecnybnukaHckod —sipMmapke
WHHOBAIMOHHBIX HJCH, TEXHOJOTHH W mpoekToB («Y3akcmomeHntp», 2012) c
aKIMOHEPHOM 001IecTBOM «AMMOGoc-MakcaM» M0 BHEAPEHUIO 3TOM TEXHOJIOTUU
(CrpaBka ot Komurera mo KoopauHanuu pa3BuTHs Hayku U TexHojoruii OTK-
0413/622, ot 28 centsiops 2016 1), Takke MPaKTHYCCKOE BHEAPCHUE TEXHOJOTHH
MOJIyYEHHUSI OpPraHOMHHEpAIbHBIX yIOOpEHUIl Ha OCHOBE OKHCIEHHOIo Oyporo
yIiisi AHTPEHCKOTO MECTOPOXKIAEHUSI U OEHTOHUTA OCYIIECTBICHO Ha AKIIUOHEPHOM
obmectBe «AMmodoc-Maxkcam» (CrpaBka ot AO «¥Y3kumécanoar» 03-2343/14,
ot 14 uronsa 2016 r). Buenpenue nanHoi pa3pabOTKHU B CEIbCKOE XO3SIMCTBO JAET
BO3MOXKHOCTh ~ TNOBBICHUTh  KO3()(ULUMEHT TMOJIE3HOTO JCWCTBUS  A30THBIX,
(bochopHbIX U KanuiHBIX ya00penuit Ha 5-10%, yBennuuTh cofiep:kaHue rymyca u
VIYYIIUTh (PU3UKO-XUMUYECKOE M MEJIUOPATUBHOE COCTOSHUE TOYBBI, a TaKXe
OCYILIECTBUTH MIPOU3BOJICTBO B PecryOnuke BBICOKOI((hEKTHUBHOTO,
HKCIIOPTOOPHUEHTUPOBAHHOTO OPraHOMUHEPATILHOTO YI00pEHUSI.

AnpobGanus pe3yJbTaTOB HCCIeAOBaHMsA. MaTepuaibl auccepTaluOHHOM
paboThl MPEACTAaBISUINCh, Ha MeEXIyHapoaHbIX W PecnyOnuKaHCKMX HaydHO-
NPaKTUUECKUX  KOH(epeHUusX:  «BbICOKOTEXHONOTHMYHbIE  pa3pabOTKu  —
npousBojcTBY» (Tamkent, 2008); «HoanbaHaBuii KUMEBHII TEXHOJIOTHSIAD Ba
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skonoruk myammonapy (®Deprana, 2009); «KumEHuHT m0OM3apd MyaMMolapm»
(Camapkana, 2009); «BBICOKOTEXHOJIOTHMUYHBIE Pa3pabOTKH — IPOU3BOACTBY
(Tamkent, 2010); «Pa3pabotka »hPEKTUBHON  TEXHOJOTUU  MOJYYCHUS
MUHEPAIbHBIX YIOOPEHUN U arpOXUMHUKATOB HOBOTO TTOKOJICHUS U PUMEHEHUE UX
Ha npaktuke» (Tamkent, 2010); «/eXKOHUMIUK THU3UMUAA 3UpoATIaplaH MY
XOCHUJI ETUIITUPHUIIHUHT MaHOa Ba CyB TEXOBYM TexHojorusapu» (TamikeHr,
2010); «IIpoGiaeMbl COBpEMEHHON 3KOJIOTHU U OMOCOITHATIBHBIE BOIIPOCHI Pa3BUTHSI
[entpanbHoazuarckoro peruonay, (Yumkent, 2010); «AkTyanbHble MPOOJIEMbI
XUMHUYECKON HayKH, TEXHOJIOTMH U 00pa3oBanus B PecnyOnnke Kapakannakcran»
(Hykyc, 2011); «IlepcniekTuBbl pa3BUTUS TEXHUKU U TEXHOJIOIMHU U JTOCTHXKCHUS
TOPHO-METAITYPrUUecKOil  OTpaciu 3a ToAbl He3aBUCHUMOCTH PecryOnmuku
V30ekucrtan» (HaBou, 2011); «CoBpeMeHHbIE TEXHOJOTHUA W MHHOBALMU T'OPHO-
Metaimyprudeckoit  orpacium»  (HaBou, 2012); «AkTyasibHbIE HPOOIEMBI
WHHOBAIMOHHBIX  TEXHOJOTUH XUMHUYECKOM, HedTerazoBoil U  MNUIIEBOU
npombiniuieHHOCTHY (Tamkent, 2012); «Tynpok yHYMIOpJIUTUHM OIIMPUII, FY3a
Ba FYy3a MaxXMyHJard OKUHJApPHU  MapBapulUiamiga MaHO0a  TEeXOBUYH
arpoOTEXHOJIOTUSUIAPHH aMaInETra )opuid STUIHUHT axamusiti» (Tarkent, 2012);
«COBpEMEHHBIE TEXHUKH M TEXHOJOTHMH TOPHO-METAJUTYPrUYECKOM oTpaciu u
nyt ux pazsutus» (Hasou, 2012); «CocTosiHue U MEPCIIEKTUBB MHHOBAIMOHHBIX
pa3paboTOK B 00JIACTH TEXHOJIOTMM HEOPTaHWYECKHUX BEIIECTB M XHUMH3AlUU
CEIBCKOXO03sICTBEeHHOTO Tpou3BojicTBay (Tamkent, 2013); «AHamUTHUK KUME
(danuHuHT 0m3ap06 Myammodapu» (Tepmes, 2014); cTyneHTOB, acCMpPAaHTOB U
MOJIOABIX Yy4yeHbIX «JlomoHOcoB» (MockBa, 2014); “Tynpok yHyMAOpIMIH Ba
KHIIJIOK XY KaJIUTH SKUHJIAPU XOCUIIIOPJIMTUHYU OIIUPUITHUHT J1013ap0 Macaiapu’”
(Tamkent, 2015); «I'opHO-MeTaNIypruyecKuii KOMILUIEKC: MpOOJeMbl W HX
pemrenus» (Anmansik, 2015); “The Strategies of Modern Science Development”
(North Charleston, 2015); «AxrtyanabHble NPOOJIEMBI OTpacie XHMHUYECKOM
texnonorun»  (byxapa, 2015); «['opHO-METa/Uypru4ecKuii  KOMIUIEKC:
JOCTIKEHUSI, TIPOOJIEMbl U COBpeMEHHbIe TeHneHuuu pasputusi» (Hasou, 2015);
«HoanbaHaBuil KUMEBUI TEXHOJOTHUSUIAP Ba 3KOJOTUK Myammodnap» (PDeprana,
2015); na wnayuyHoM cemuHape Hayunoro cosera 14.07.2016.K/T.14.01 mpu
WNuctutyTe 00111eH 1 HeopraHudeckon xumun, Hay4dHo-uccienoBaTebCkoM 1EHTPE
XUMHUH ¥ GU3KUKH MOJIUMEPOB, TaIlIKEHTCKOM XUMHUKO-TEXHOJIOTUYECKOM HHCTUTYTE
1 TalKeHTCKOM TOCYJapCTBEHHOM TEXHMYECKOM YHHMBEpPCUTETE OT 9 CeHTSI0ps
2016 rona.

Ony0JMKOBAHHOCTH Pe3yJbTATOB MccjaenoBanus. [lo Teme nuccepranuu
onmyOnrKoBaHbl Bcero 42 HayudHbix pa®oT. M3 Hux 13 HayuyHBIX cTareil, B TOM
yucie 7 B pecnyONMKAaHCKUX U 6 B 3apyOeKHBIX >KypHajaX, PeKOMEHOBaHHBIX
Bricmieit arrectanmonHoi komuccued PecnyOnuku Y30ekucrtan st myOauKanuu
OCHOBHBIX HAyUYHBIX PE3yJIbTATOB JOKTOPCKUX JUCCEPTALIUM.

Crpykrypa u 0o0bemM auccepranuu. JluccepraiionHas paboTa COCTOUT U3
BBEJCHUS, MATH [J1aB, 3aKJIIOYEHHUs, CIHCKAa HCIIOJIb30BAaHHON JIUTEpaTyphl M
npwioxeHuss. O0beM nuccepranuu coctaBiser 184 crpaHuil.
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OCHOBHOE COIEP KXAHUE IUCCEPTALIMHU

Bo BBeneHuMm 00OCHOBBIBAETCS AaKTYyaJIbHOCTh W BOCTPEOOBAHHOCTD
IIPOBEJICHHOTO HCCIIEOBaHUS, XapaKTEpU3yIOTCS Ledb W 3aJaud, H3JIararoTcs
COOTBETCTBHE HCCIEAOBAHUS MPUOPUTETHHIM HAMPABICHUAM DPa3BUTHUSI HAYKU U
TEXHOJIOTMM peclyOJIMKM, Hay4yHas HOBHM3HA U TMPAKTUYECKUE Pe3yJIbTaThl
UCCJIeIOBAHUS, PACKPBIBAIOTCS HAYYHAs! U TPAKTUYECKast 3HAYMMOCTb IMOTYYEHHBIX
pE3yNbTaTOB UCCIEIOBAHUS, BHEPEHUE B MPAKTUKY PE3YJIbTATOB MCCIIECIOBAHUS,
CBEJICHUS 110 OITyOJIMKOBAaHHBIM pad0TaM U CTPYKTYpE AMCCEPTALIUU.

B nepBoii rnaBe aucceprauun «CoBpeMeHHOE COCTOSIHHE, NMPo0JieMbl U
NEePCNeKTUBDI MOJYyYeHNs] KOMIUIEKCHBIX yI100peHHuil 1 CTUMYJIATOPOB POCTa
pacTeHuii HA OCHOBe OYPBIX yrIJieil», JaHa XapaKTepUCTUKA TYMUHOBBIX KHUCIIOT,
METOJIOB MX BBIJICICHUS U3 CHIPhEBBIX HCTOYHUKOB W  ONKHCaHa HUX
WCKIIFOUUTENbHASA POJIb B CEIBCKOXO3AMCTBEHHOM IMpOou3BOACTBE. IlokazaHo, 4To
Hapsay C TPAAUIIMOHHBIMU CHIPHEBBIMU HUCTOYHHUKAMU TYMHUHOBBIX KHCJIOT,
KaKUMU SIBJISIIOTCA HAaBO3, TOP(, JIMTHUH, NTUYMM MOMET, BBIBETPEIBIM, TO €CTh
OKHUCJICHHBIA B MPUPOJHBIX YCIOBUSX, YIOJb, UM MOXKET OBITh U PSIIOBOM OYypHbIii
yrojiib, HO TOJIbKO TIOCJI€ €ro OKHUCJICHHS KaKUM-JTHOO OKHCIUTEIIEM.
[Ipoananu3upoBaHbl  pe3yjabTaThl  OIMYOJMKOBAaHHBIX  palOT, TOCBSIICHHBIC
OKHUCJICHUIO Oyporo yriisi pa3WyHbIMH OKUCIUTENIIMH. JlaH 0030p MaTeHTHBIX
paboOT MO TMOJYYEHUIO KOMIUIEKCHBIX YAOOpEHHMH Ha OCHOBE Oyporo yriis.
PaccmarpuBasi B 11€JI0M KOMIUIEKC HMCCIEAOBAHUI MO OKUCIEHUIO M NepepadoTKe
Oyporo yriisi, ObLTH chOPMYJIMPOBAHBI 11€JIb U 3a]ja4a HACTOSIIEH paboTHI.

Bropas rnaBa nuccepranmn «OQxuciaeHne Oyporo yriis M BblleJIeHHE M3
HEro ryMMHOBBIX KHCJOT» OTHOCUTCS K MCCJIEIOBAHHUIO MPOLECCOB OKUCIECHUS
Oyporo yriis AHTPEHCKOTO MECTOPOXKJACHUS CMEChIO a30THOM U CEPHOM KHUCIIOT,
W3BJICYEHUS U3 OKUCIECHHOIO YTyl TYMUHOBBIX KUCIIOT B BUJIE PACTBOPOB I'yMaToOB
HATpHs, Kajdusl M AaMMOHHS M OIpPEACNCHUI0 (PU3UKO-XUMUYECKUX CBOMNCTB
nocieAHuX. bbul u3yueH mpoiecc OKHUCIEHUs Oyporo yriast AHIPEHCKOTO
MectopoxkaeHus mapku BOMCII, conepxkamero 14,1% Buaru, 13,7% 30781,
72,2% oprannyeckux BeniectB U 4,1% TyMHUHOBBIX KHCJIOT Ha OPraHUYECKYIO
Maccy, CMEChI0 a30THOM C CEpHOM KHCJIOT B 3aBUCHMOCTM OT KOHIIEHTpalUWu
a30THOM KUCTOTHI (5-30%), KOHIIEHTPAIIMA CEPHON KHUCIOTHI B a30THOKUCIOTHOM
pactBope (2,5-20%), Ttemmnepatypsl (40-80°C) mpu  MPOJOKUTEILHOCTH
B3aUMOJICUCTBUS 2 Yaca U COOTHOIIEHUH OpraHUYecKas 4acThb YIS : MOHOTHAPAT
HNOs3, pasaom 1 : 2.

Pe3ynbTaThl 3KCIepUMEHTOB 1O OoKucaeHuto 0yporo yris 30 %-noit HNO;3 ¢
pazimubHbiM coaepxkanueM HpSO4 mpuBenensl B Tabn.1. HalineH onTUMalIbHBIN
PEXKUM OKHUCIIEHUS: KOHIIEHTpaUus a30THOU KUCIOThI 30%, KOHLIEHTpAIUs CEPHOM
KUCJIOTBI B A30THOKHUCJIOTHOM pacTBope 5%, Ttemmeparypa okucieHus 40°C,
MPOJOJIKUTEIBHOCTh 2 4Yaca, COOTHOIICHUE OPraHMYeCKOM YacTh VyIid K
MOHOTHAPATY a30THOW KHUCIOTHI | : 2, mpU OCYHIECTBICHUU KOTOPOTO MOJIy4YEH
OKHCIJIEHHBIM Oyphlif yroiab C coJep)KaHMeM TyMHHOBBIX KHCIOT 61,62% wu
HaOmoganch HanMmenbInne (3,49%) notepu a3ora B ra3oByio (azy.
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Taoauna 1
Boixon npoaykroB okucjieHus yris B 30% Boanom pacteope HNO:z B
3aBHUCUMOCTH OT TeMIIEPATYPHI U COAEPKAHNS CEPHOI KMCIOTHI

Conepxxanue Temmepatrypa, °C
Hponyxrsi stOfBgO% BOJIH. PHIIPR,
ORHCIICHIA pact. HNO3, % 40 50 60 70 80
5 851 | 887 | 937 | 943 | 10,17
BoaopactBopuMbie 10 8,64 9,16 9,48 9,57 10,32
BEIIIECTBA 15 8,81 9,32 9,42 9,75 10,66
20 934 | 941 | 972 | 10,28 | 10,81
5 124,15 | 125,91 | 126,26 | 126,38 | 127,54
Hurrpoyrosts 10 125,43 | 126,37 | 127,07 | 127,16 | 127,79
15 124,29 | 125,49 | 126,05 | 126,25 | 126,42
20 124,13 | 125,10 | 125,17 | 125,37 | 126,04
5 64,83 | 66,08 | 69,77 | 72,20 | 73,37
IHenoue- 10 67,71 | 70,04 | 72,02 | 73,29 | 7457
PACTBOPHMLIS 15 67,61 | 69,70 | 71,92 | 73,25 | 74,26
BC€IICCTBA
20 66,00 | 69,43 | 71,37 | 73,08 | 74,22
5 61,62 | 62,79 | 66,02 | 68,30 | 69,36
T'ymiHOBHIE 10 64,47 | 66,34 | 68,18 | 69,31 | 70,42
KHCIIOTBI 15 63,92 | 6589 | 68,01 | 69,18 | 70,00
20 62,24 | 6547 | 67,33 | 68,92 | 69,81
5 321 | 329 | 375 | 390 | 4,01
A 10 324 | 3,70 | 384 | 398 | 415
15 369 | 381 | 391 | 407 | 426
20 376 | 3,96 | 404 | 416 | 441
5 26,66 | 2505 | 21,01 | 18,37 | 16,46
GoTatommmtt yroms 10 23,65 | 20,80 | 18,60 | 17,14 | 1511
15 2358 | 20,91 | 18,65 | 17,00 | 15,08
20 24,66 | 21,16 | 18,71 | 16,84 | 14,97
5 349 | 6,28 | 10,53 | 14,68 | 16,47
IoTepu okeH10B 10 6,44 | 834 | 11,86 | 1521 | 18,34
azora (NO, NO2) 15 8,01 | 10,36 | 13,42 | 17,10 | 19,79
20 10,11 | 12,61 | 15550 | 18,26 | 21,33

B pesynbrare OKHCIIEHHS AHIPEHCKOro Oyporo yrisi CMECbIO a30THOM U
CEpHOM  KHUCIOT B  TIOCIEOHEM  TOBBIIIAETCA  COJAEPKAHME  AKTHBHBIX
(YHKUIMOHATBHBIX TPYI, MPUYEM KaK B CAMOM YIJIe, TaK U B €r0 T'yMHHOBBIX
kucnotrax. Ecam B HCXOQHOM yrie cojaepkKaHHe KapOOKCHIBHOM TpymIibl
cocraBmsuio 0,56 wMr-ske/r, a QeHompHOTO THApOKCcHIa 1,638 Mr-sks/r, B
OKHMCJIEHHOM TOJIBKO a30THOM KHMCIJIOTOM YIJI€ 3TH MOKa3aTeau cocTaBistoT 3,032 u
4,40 Mr-3KB/T, B €r0 TYMUHOBBIX KucioTax 5,02 u 4,64 Mr-skB/r, TO B OKUCJICHHOM
CMECBIO @30THOM U cepHOM KucIoT yrie yxe 3,889 u 4,581 mr-sks/r (Tadm. 2).

37



Taoaumna 2
Conep:kanue QYHKIHMOHAJIBHBIX IPYII B yIJle M MPOAYKTAX ero OKUCJICHUS
CMEChI0 A30THOM U CEPHOM KMCJIOT

BemectBo O YHKIIMOHAIBHBIC TPYIIIBI, MT-
9KB/T
COOH + COOH OH
OH
Wcxoansiil yroiib 2,198 0,56 1,638
OKUCIICHHBIN yToJib 8,47 3,889 4581
['yMHHOBBIE KUCIIOTHI HCXOTHOTO YIS 7,79 3,37 4.42
['yMHUHOBBIE KUCTIOTHI OKUCIICHHOTO 1115 6.24 491
NANIE
OcTaToO4HBIN Yyrojb UCXOHOTO YIS 3,53 0,34 3,19
OcCTaTOYHBIN YTroab OKMCIECHHOTO YTJIs 1,265 0,16 1,105
HK-cnekTpockonuueckoe HCCIIEIOBAHUE MPOAYKTOB OKHCJICHUSA

AHTpPEHCKOro Oyporo yriisi CMEChbI0 a30THOW M CEpPHOM KHCIOT MOKAa3bIBAET, YTO
OKHUCJIUTENbHAS TECTPYKIUS MOJIEKYJIbl YIJI MPUBOJUT K 00pa30BaHUIO MO MECTY
pa3pbiBa CBS3€M aKTUBHBIX (PYHKIMOHAIBHBIX T'PYII M YTO HpHU 0OpabOTKE YIJIs
CMECBIO  a30THOM M  CEpPHOM  KHCIOT HMAYT TNPOLECCHl  OKUCIEHUS,
JErUIPOTreHU3aMi U KapOOKCHIIMPOBAHUS.

N3ydeHn mpoliecc U3BJIEUEHUS TYMUHOBBIX KUCJIOT M3 OKHUCIEHHOrO Oyporo
yIisi B 3aBUCMMOCTH OT BHJA IIEJIOYHOTO dKCTpareHTa (THAPOKCUIBI HATPUS U
aMMOHHSI), €0 KOHLEHTPALNH, TEMIIEPATYPBI, TPOJOKUTEIBHOCTH SKCTPAKINH U
cootHourenust K : T (3kctpareHt : yromb). IloiydeHHbIE >KCIIEpUMEHTAIbHBIE
JAHHBIE TTPUBEICHBI HA puC. 1.

['unpoxcun Hatpusi okazaincs Oonee S(DPEKTUBHBIM 1O CPABHEHUIO C
rUAPOKCUIOM amMMoHUsl. Hambobiiee Koau4ecTBO TYMHHOBBIX KUCIOT (70,82%)
u3Bnekaercs u3 yria 1 %-Heim pactBopoM ruapokcuaa Hatpus npu 80°C u 30-
MUHYTHOM 3KCTpakiuu. C MOBBIIIEHUEM KOHUEHTPAMU TUAPOKCHAA HATPHs
BBIXOJI TYMHUHOBBIX KHCJIOT majnaer. C MOBBIIMIEHHMEM KOHIIEHTPALUU THAPOKCHIA
aMMOHUSI BBIXOJI TYMHHOBBIX KHCJIOT TIIOBBIIIAETCS, HO HaWOOJBIIMI pOCT
HaOmroaetcs B 0oyactu koHuentpanuii ot 0,5 10 3%.

[ToBsimenne temnepatypsl ot 20 no 80°C, BpeMeHn 3kcTpakuuu ot 3 10 30
MuH 1 cootHoueHust XK : T ot 8 go 30 mpuBOIUT K pOCTY BBIXOJAa TYMHHOBBIX
KUCJIOT. BBIXOJ TYMHUHOBBIX KHUCJIOT B CJIy4a€ KCIOJIb30BaHUSI THUIIPOKCH]IA
amMmmoHus 3-x %-Hoil koHueHTpauuu npu 80°C, XK : T = 20 u Bpemenu 30 mun
coctaBisieT 47,53%. ['yMUHOBBIE KHUCIOTBI, HM3BJIEKAEMbIE AMMHUAYHON BOJIOH,
CoJiepKaT MEHbIIee YUCIO0 KapOOKCUIBHBIX TPYII M0 CPABHEHUIO C TYMHHOBBIMU
KHCJIOTaMH, U3BJIEYEHHBIMH PACTBOPOM TMAPOKCHIA HATPHUS. DTO TOBOPUT O TOM,
YTO PacTBOp TMAPOKCHUIA HaTpus d(PQPeKTUBHEE pa3pyllIaeT KOMIUIEKCHBIE CBS3U
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MEXK]ly OPraHUYECKOW W MUHEPAJIbHOW COCTABISIOUIMMU YTJIEU

[0 CPAaBHEHUIO C
aMMHUAYHON BOJOM.
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Puc.1. 3aBucuMoOCTh BbIX0/1a TYMHHOBBIX KHCJIOT 0T KoHIeHTpauuu NaOH (a), NH4sOH
(0), Bpemenu s3xcTparupoBanusi (B) u cootnomenus K : T (r). Temneparypa, °C: 1- 20, 2-
50, 3-80.

[TomydeHsl pacTBOpBI TyMaToOB HaTpHs, Kanus U amMoHnusd 5, 7, 10, 12 u 15 %-
HOM KOHIEeHTpauuu. OrmnpenesneHsl WX  IIOTHOCTh, BS3KOCThb, JAaBJICHUE
HACBIIIEHHBIX IApOB B IIMPOKOM TEMIIEPATYPHOM HWHTEPBAJIE W TEMIIEPATYPbI
KUIEHUS IPU Pa3IMYHOM aTMOC(EpHOM JTABICHUH.

Tpetbst rmaBa «OpranoMuHepaabHbIe YAI00peHHUsI HA OCHOBE OKHCJICHHOI0
oyporo yruasi, ¢ochopuroB IlenTpanbHbix KbI3BLIKYMOB, MOJYNPOAYKTOB
npousBoacrea ¢ochopcoaep:kamux yroopennii u Qocdoruica, nocpsiicHa

pa3paboTKe TEXHOJOTUM MOJTYYEHHs Pa3IMYHbIX BUJOB KOMIUIEKCHBIX YAOOpEeHU
U COCTOMT U3 YEThIPEX OCHOBHBIX Naparpagdos.
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[TepBerit maparpad OTHOCUTCS K OTIPEIEICHIIO BO3MOKHOCTH HCIIOIh30BaAHUS
METOJIOB MEXaHOXMMHMH s  mpousBoactBa OMY. Jlns onbITOB  ObLIM
UCIIOJIb30BaHbl  PSAOBOM  Oypbl  yroib AHIPEHCKOTO MECTOPOXKIACHHUS C
COJIEp’)KaHUEM T'YMUHOBBIX KUCHOT 4,1 %, OKUCIIEHHBI CMECHIO a30THOM U CEPHOI
KUCIIOT Oypblid yroib c cojaepxaHueM 61,62% TyYMHUHOBBIX KHUCJIOT, PsAOBas
dochoputoBas myka Kezpuikyma, coaepxkamas (Bec.%): P2Ososn. 17,20; P2Osyes.
3,19; CaO 46,22; Al,03 1,24; Fe,O3 1,05; MgO 1,75; F 2,00; CO; 16,00; P2Osycs. :
P2Ososr. = 18,5 % wu meumeBuanas ¢pakous dochoputo 1K, comepkamas
(Bec.%): P2Osoom. 18,54; P2Osyes. 3,84; CaO 44,72; Al,Os 0,95; Fe,0Os 0,80; MgO
0,80; F 2,22; CO, 14,80; P2Osycs. : P2Osesm= 20,6 %.

Caauana OBLJIO TIPOBEPEHO, MEHSETCS I COJECpPKAaHUE TYMHUHOBBIX KHUCIIOT B
HEOKUCIIEHHOM OYpOM YTJie B 3aBUCHMOCTH OT €ro aucnepcHocTtu. OKa3aioch, 9To
yacTulbl yrig pazmepoM 0,25 mm conepxkar 4,28% ryMUHOBBIX KUCIOT, 0,16 MM —
5,25%, 0,063 mm — 5,56% u 0,05 Mmm — 6,49%. To ecTb AucneprupoBaHue
HEOKUCIIEHHOTO Oyporo AHTPEHCKOTO MECTOPOXKIEHUS OYeHb HE3HAYUTEIHHO
MOBBIIIAET B HEM COJIEPKAHUE TYMUHOBBIX KHUCIIOT.

3arem OBLIIO IPOBEPEHO, BIUSET JIM HEOKUCICHHBIA OyphIi yrojb Ha CTENEHb
aKTUBAIMK PsA10BOM (HOCHOPUTOBON MYKH MTPU UX COBMECTHOM JUCIIEPTUPOBAHUHU.
Oxkazanoch, 4To nepeTupaHue cMecu (GOCMYKH C HEOKHCIECHHBIM OypbIM yTIIEM,
B3SATBIX B cooTHomeHnu 1:1, no pa3mepa yactun meHee 0,16 MM, MPUBOIUT K
MOBBIIIIEHUIO OTHOCUTEIBHOTO COJIEPXKAHUS YCBOSIEMOW MO JIMMOHHOM KHCJIOTE
dbopmer P,Os B (pochaTtHoM chipbe TONBKO A0 36,56%. Takoil ke pe3ynbTaT
MnoJly4aeTcsi M TpH [epetupaHud ojaHod (dochoputoBoid Myku. IlosTomy
HEOKHUCJICHHBIN OyphIii yrojab AHIPEHCKOTO MECTOPOXKIACHUS HE MOXET ObITh
MCIIOJIb30BaH B KAU€CTBE aKTUBATOpa (Poc(haTHOTO CHIPHS.

beumn npurorosnensl cMecu pocdataoro ceipbst (PC) ¢ OKUCICHHBIM yIIeM
(OY) B mmpokoM auara3oHe BECOBBIX cooTHomeHud ot 1 : 0,2 mo 1 : 1,5 u
MOABEPTHYTHl MEXaHW4YECKOH 00paboTke. [IpoayKThl aKkTUBAIMKM AHAIU3UPOBAIU
M0 W3BECTHHIM MeToaukaM. C pocTOM JO0JIM OKHUCIEHHOTO YIJIE B CMECH C
dbocmyxoit ot 0,2 10 1,5 MOBBINIAETCS OTHOCUTEIBHOE COJIEPKAHUE YCBOSIEMOM T10
nuMoHHOM kuciore hopmbl P2Osc 26,45 1o 68,62% (1abn.3).

N3 Ttabnuiuel 3 BUAHO, YTO TPU BECOBOM COOTHOIIEHUH (OCMyKa
OKHCIICHHBIH yTOJb, paBHOM 1:1, momydeHo sddexruBHOE (dochopHoe OMY,
coxepxaiee 8,56 P2Osoom, 33,39% TryMHHOBBIX KUCIOT U B KOTOPOM PoOsycy !
P20s06m, paBHO 53,15%. IlbieBunnas dpakius dpochoputon LIK Gonee akTuBHA,
yeM (dochopuToBasi Myka. Tak, YBEJIMUEHHUE JIOJIU OKUCIECHHOTO YTIJisi B CMECH C
neuieBUAHON (pakuueit ¢ 0,2 1o 1,5 NpuUBOAUT MpPU UCTUPAHUM K MOBBILICHUIO
OTHOCHUTEJILHOTO COJICP>KaHMS YCBOSIEMOM 1O JIMMOHHOM KucioTe hopmbl P2Os ot
30,15 nmo 78,28 %. MeronoMm mpeccoBaHUs MPOU3BEAECHO T'PaHYJIMPOBAHUE
MOJIy4YeHHBIX ynoOpenuil. OntumanbHoe AaBieHue npeccoBanus pasHo 200-300
MIla, mpouHOoCTh TrpaHyn mpu 3ToM paBHsiack 2,1-2,6 MlIla. Ha ocHoBe
MOJIYYEHHBIX PE3YJIbTATOB MPEJI0KEHA TPUHIUITHATbHAS TEXHOJIOTHYECKasl CXeMa
npousBoacTBa OMY. Paccuntan matepuanbHbIi OaJlaHC MOTYyYEHUs OJTHOW TOHHBI
OMY.
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Tadoanna 3
CocTaB moABEePruyThix MeXaHNYeCKON aKTUBAIMU cMecell pocMyKkH ¢
OKHCJICHHBIM YIJIeM

Xumudeckuii coctan, %
CooTHolIeHUE Bpews P.O P.O
®OC-0Y N3MEIJILYEHUS, 2™ 5yce. 2™5yce. Opranndeckue
’ MHH P30505,, noJymM. | no1p.b N BeleCTBA I'K
K-Te
1:0,2 30 14,21 3,74 2,21 0,54 14,46 11,06
1:0,3 30 13,00 4,01 2,47 0,75 20,06 15,34
1:0,5 30 11,23 4,12 2,59 1,09 29,00 22,23
1:0,7 30 10,01 4,27 2,71 1,31 35,76 27,47
1:0,8 30 9,36 4,42 2,82 1,44 38,65 29,66
1:1 30 8,56 4,55 2,91 1,65 43,49 33,39
1:1,1 30 7,98 4,59 2,96 1,73 45,60 34,90
1:1,2 30 7,69 4,62 3,01 1,84 47,48 36,37
1:1,5 30 6,82 4,68 3,11 2,0 52,19 40,01
1:1 45 8,57 4,76 2,98 1,60 43,46 33,36
1:1 60 8,59 5,02 3,04 1,62 43,50 33,40

Bropoit maparpad mocssieH pa3paboTke TexHojorud noiaydenus OMY nHa
OCHOBE B3aUMO/JICUCTBUSA a30THOCEPHOKUCIOTHO-YTOJIbHOM MYJbIIbI C PA3JIMYHBIMU
dochopuramu 1[K.

Jliist mpoBesieHUst 1a00PATOPHBIX OMBITOB OBLIM HCIOJIB30BAHBI CIEIYIONTUE
dbochoputer LIK: pocopuroBas Myka, nmbuieBuHAS PpaKiKs, COCTaBbl KOTOPBIX
MPUBEAEHBI MpeaplIyleM naparpade, TEpMOKOHIIEHTpAT, coaepxkaumil (Bec.%):
P205so6m. 27,26; P2Osyes 2,54; CaO 53,36; Al,O3 1,30; Fe,Os; 0,51; MgO 0,61; F
2,91, CO; 2,41; PoOsyes. : P2Oseom. = 9,32 % um MuHepanM3oBaHHAs Macca,
copeprkamas (Bec.%): P2Osoom. 14,68; P2Osyes. 2,415 CaO 40,80; Al,O3 1,17; Fe;Os3
1,37; MgO 0,53; F 1,85; C02 12,84; P205yCB, : P20506m= 20,6 %.

Oxucnenue yris npoBoauiau 30%-HOH a30THOM KUCIOTOH, B KOTOPYIO ObLiIa
BBEJICHA CEpHasi KHUCJIOTa B TaKOM KOJIMYECTBE, 4YTOOBI €€ KOHIICHTpallus B
a30THOKUCIOTHOM pactBope Obuta S5 wmm  10%. BecoBoe cooTHomeHue
OpPraHUYECKOM YacTH YIJIsi K MOHOTHAPATY a30THOM KUCIIOTHI ObUTO B34TO 1 : 1,6 1
1 : 2,0. IIpouecc okucnenus yrias npoBoawin npu remneparype 40°C B Teuenue 2-
X d4acoB. [lomydyeHHbIMH 0Opa3laMu MPOJYKTOB OKHCICHUS 00pabaThiBaiu
paznuuHbIX BUAOB Kb3puikymMckux ¢ochoputoB. KomnuectBo pocharHoro ceipbs
(®C) paccunThIBaIM UCXOASA U3 KOJMYECTBA IEPBOHAYAIBHO B3STOM HA OKUCIICHHE
yIJIZ CMECH a30THOM M CEpHOM KuCIOT. Hopma 3THX KHCIOT Ha pas3ioKEeHHE
(dbochaTtHOTO CBHIpHS OBLIA B3siTa B nuana3zoHe oT 40 g0 80% OT cTexuomMeTpuu Ha
OKHCh Kalbllus B Cbipbe. Pasznoxkenue mnposoawin npu temneparype 40°C B
TeyeHue oHoro yaca. [locie 4ero nmojayyeHHyIO KUCIYI0 MacCy aMMOHU3UPOBAIN
1o pH = 3,9-4,3, cymmu nipu 70-75°C 1o coneprkanust Bjaard B mpoaykre 4-6%.

Pe3ynbTaThl 3KCHEPUMEHTOB MOKAa3aldd, YTO HE3aBUCHUMO OT COOTHOILICHUS
oprannueckas yactb yrisg : HNO; : H;SO, moBbllieHre HOpMBI KHUCIOT Ha
paznoxenue ®C ot 40 no 80% OT CTEXMOMETPUM MPUBOJUT K TMOHUKEHUIO
colepxkaHusi B MpoaykTax obmieit ¢opmbl PoOs U MOBBINIEHUIO B yI0OpEHUSIX
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OTHOCUTEJIILHOTO cojniepkaHusi ycBosiemoir ¢opmbl P,Os, a3ota, opraHnyecKux
BEILIECTB U T'YMUHOBBIX KHUCIOT. B cinyuyae ucnosb3oBaHusi GochopuToBOi MyKH
HauOoJbIIee COoAepKaHue T'yMHHOBBIX KucIoT (15,70%) comepxut ynobpenue,
MOJIYyYEHHOE TIPU BECOBOM COOTHOIIEHWU OPTaHMYECKOW YacTh Yyrias K
MOHOTHPATY a30THOM KUCIOTHI 1 : 2, KOHIEHTpAlMM CEPHOM KHCIOTHl B
a30THOKHUCIIOTHOM pacTBope 10% u HOpMe KHUCIIOT Ha pa3iokeHue pochopruToBOit
Myku 80% oT crexuoMeTpuu. IT0 yaoOpeHue colaepkuT Takke P2Osqey 8,26%,
azota 6,45%, opranuku 22,78%, a OTHOCHUTEIBHOE COJEPKAHHE YCBOSEMOM
dbopmer B HeM coctaBisieT 92,4%. Ono comepxut Takke 12,15% CaO B
BOJIOPACTBOPUMOM (popMe, UTO OUEHb BaXKHO, TaK KaK KA OTHOCUTCS K IIECTH
CaMbIM HEOOXOIMMBIM I PACTCHUI MUTATEIIBHBIM dJIEMEHTaM.

Halinensl onTumanbHble YycnoBus noiaydenuss OMY wu B ciywae
WCITOJIB30BaHUs Opyrux BUAOB (hochoputos. /(s meuieBUIHON BpakIid BECOBOE
cooTHomienure opranndeckas yactb yrisg : HNO; @ HSO4 0 ©@C = 10 :16 : 2,67:
24,1, nHopmsl kuciaot 80%, coctaB ynoopenus (Bec.%): P2Osoow, 8,46; P2Osyes. 7,05;
CaOggm. 20,45; CaOypoms. 8,99; N 7,37; opranmka 27,40; TyMHUHOBBIE KHCJIOTBI
15,43; PzOsyCB, : P20506m. = 83,33%

JIJisi TEpMOKOHIIEHTpAaTa BECOBOE COOTHOIIIEHHE OpraHWYecKas 4acTh YIJIA :
HNO3 : H,SO4 : ®C =10 :16 : 2,67: 23,1, HopMmbl kucinoT 70%, coctaB y1o0peHus
(Bec.%): P2Osoom. 12,39; P2Osyes. 9,22; CaOgen, 24,25; CaOgom. 10,76; N 6,49;
opranuka 25,67; ryMuHOBbIe KUCIOTHI 14,51; P2Osyes 1 P2Ososn, = 74,41%.

JIJ1si MUHEpaIU30BaHHOW MacChl BECOBOE COOTHOIIEHUE OpTraHWYEeCKas 4acTh
yrast : HNO3 : HySO4 : @C = 10 :16 : 2,67: 26,5 nHopmbl kucioT 80%, cocra
ynoopenus (Bec.%): P2Ososw, 7,37; P2Osyes. 6,31; CaOgpu, 20,83; CaOpom. 8,04; N
6,71; opranuka 24,86; rymuHoBbie KUCHAOTHI 14,03; P2Osycs. 1 P2Ososn, = 85,62%.

OrnpeneneHbl TOBapHbIE CBOMCTBa yaoOpeHuil. OHM HE CIEKHUBAIOTCS, JaXKe
P BBICOKOM COJICPKAHWU BJArM COXPAHAIOT TMOJHYK PacChITYaTOCTb.
[Ipounocts  rpanyn  mnpeBbimaeTr  TpeboBanus ['OCTa.  IloBeimeHHas
TUTPOCKONMUYHOCTD TPEOyeT 3aTapuBaHUsl MPOJAYKTA B MEIIIKH.

Ha ocHoBe pe3ynbTaToB 1a00paTOPHBIX IKCIIEPUMEHTOB U OMBITHBIX pabOT Ha
MOJICJIbHON JTaO0paTOPHON yCTAHOBKE YCTAHOBJICHBI OCHOBHBIE TEXHOJIOTHYECKUE
nmapameTpbl mporecca nomydeHuss OMY, 1npennokeHa NPUHIUIIUATIBHAS
TEXHOJIOTMYECKasi CXeMa, COCTaBJieH MaTepHaIbHBbIA OalaHC M pacCUUTaHbl U
YKOHOMMYECKHE MMOKA3aTENN MOJyYeHUsI ONHOU TOHHBI OMY.

Tpernii naparpad nocpsimieH pa3padoTke TexHoJoruu noiydeHuss OMY c
WCITOJI30BAaHUEM TTOIYMPOAYKTOB MPOM3BOICTBa amMmModoca U cymnpedoca Ha AO
«Ammodoc-Makcam». M3ydeHbl TpOAYKThl CMEIIEHNUS OKHCIEHHOTO Oyporo yris
AHTPEHCKOTO MECTOPOXIACHHUS C dTUMHU IMOIYIpoaykTamu. OnpeneacHbl COCTaBbI
MIPOMEKYTOUHBIX MYJIBIT TOCIE CMEIICHUS, WX IUIOTHOCTh M BSI3KOCTh, a TaKKe
COCTAaBBI MOTYYEHHBIX a30THO-(OCPOPHO-TYMUHOBBIX YIOOPECHHI.

Obpasyromiecs nocje CMEIIeHUs MyJIbIibl B quana3zone remmnepatyp 30-80°C
OCTarOTCA B )KUIAKOTEKYYEM COCTOSHUU U HUKAKUX 3aTPYAHECHUM NPHU JaJbHEUIIEH
UX TepepaboTke He BO3HUKaeT. [lpu cooTHomeHnn amMmodocCHas ITyJblia
BJIaXKHas1 ryctas macca okucieHHoro yriss = 100 : 20 nmonyueno OMY,
cogepxamiee PoOsosun. 32,15%, P2Osyes. : P2Ososwm, 99,9%, N 13,47%, ryMuHOBBIX
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kucnotr 15,74%, opranudeckoro BemectBa 20,92%, ¢ cymMMoO#ll NHUTAaTENbHBIX
anemeHTOB 61,36% (N + P20O5 + ryMUHOBBIE KUCIIOTHI).

[Ipu cooTtHOomeHUU cymnpedocHas MyJdbla : BIaXHasg TycTas Macca
okucienHoro yrisgs = 100 : 20 mnomydeHo a30THO-(GOChHOPHO-TYMHUHOBOE
ynoopenue, couepxaiiee P2Osqn, 17,86%, N 15,29%, CaO BogHOpPacTBOPUMOTO
0,42%, SO; BomHopacTtBOopuMOi 7,0 %, TyMHHOBBIX KHCJIOT 14,67%, c oOmiei
CyMMOM MUTATENIbHBIX JIEMEHTOB 55,24 %.

OMY Ha OCHOBE OKHCIEHHOTO AHIPEHCKOro Oyporo yris, aMMOGOCHOH u
cynpedocHo# mynbn 00JaAal0T XOPOIIMMH (DU3UKO-XUMUISCKUMUA ¥ TOBapPHBIMU
cBoiicTBamH. ['Wrpockonmuyueckas TOYKa yIOOpEeHUil B 3aBHCHMOCTH OT BHIA
ucIoyb3yemMoir ¢gocdaTHOM MyabIBI M €€ cocTaBa JIGKUAT B mpenenax 62-67%
OTHOCHUTEIIbHOM BIIAXKHOCTH Bo3ayxa. [Ipounocts rpanyn 2,5-3,0 MlIla.

B derBepTroM maparpade M3y4eHO B3aUMOJCHCTBHE TYMHUHOBBIX KHCJIOT B
Buje mienouHsix (pH=7,5) pacTBOpOB rymMaToB aMMOHHMS M HATPUs C MPUPOIHBIM
TUIICOM, B3SITHIX B JIMANIa30HE BECOBBIX OTHOILIEHUM F'YMUHOBAsl KUCIOTA : TUIIC OT
0,5:5 n0 5 : 5, npu 40°C B teuenne 30 muH. CTEneHb KOHBEPCUU THUIICA B TymMaT
KaJIbLIMS ¥ Ccylib(aT aMMOHUS 1pu 3ToM cocTaBuia 12,13% npu cootnommenuu 0,5
: 51 63,07% npu COOTHOLIEHUH 5 : 5 B cllydae UCIOJIb30BaHUS T'yMaTa aMMOHUS U
COOTBETCTBEHHO 15,66% 1 66,10% B cirydae UCHoJIb30BaHKS TyMaTa HaTPHSL.

N3yuensl cocraBel OMY, NOJIy4EHHBIX MyTEM OKUCIEHUSI PAOBOTO Oyporo
yriiss  AHTPEHCKOTO MECTOPOXKIECHHMS a30THOM KHUCIOTOM B MNPUCYTCTBUU
dbocdorurica ¢ nocneayroneid aMMOHUA3AIMEH TPOTYKTOB OKHCIICHUS B TUAMa30HE
BECOBBIX OTHOIIICHUN OpPraHUYecKasl 4acTb YTJIA: MOHOTHAPAT a30THOM KHUCIIOTHI:
docdorumnc 1 :(1,2-1,6) : (0,4-2,5) ). Pe3yabTaThl ONBITOB IPUBEACHHI B Ta0M. 4.

ITokazano, yTo HanbombIIasg creneHb KouBepcuu (ocdorurnca (cpoime 50%)
B T'yMar KaJbliUsl U CyJb(aT aMMOHHSI MPOUCXOAUT MPHU BECOBBIX OTHOIICHUSIX
OpraHU4YecKas 4acTh YIJIS:MOHOTHAPAT a30THOW KHUCJIOTHI:(pocoruric, paBHbIX 1 :
1,2 : 04 w1 : 1,6 : 04, cBUIETEIbCTBYS O TOM, 4YTO (HhOCHOTHUIIC MOXKHO
HCIIONB30BaTh B KadecTBe KomnoHeHTa OMY Ha OCHOBE aMMOHH3UPOBAHHOTO
okucieHHoro Oyporo yris. [Ipu mepBoM COOTHOIIEHWH YAOOpPEHUE COACPIKUT
14,19% a3ora, 20,70% ryMuHOBBIX KHCIOT, 32,26% OpraHMYeCKUX BEIICCTB,
5,38% BogopactBopumoit SOz u 2,31% BomopactBopumoro CaO. [Ipu BTOpOM —
14,89% azota, 22,47% TyMUHOBBIX KUCIOT, 35,0% oprannyeckux BemiecTs, 5,17%
BogopactBopumoit SOz u 2,25% BomopactBopumoro CaO.

N3yuensl ¢usnko-xuMuueckre u ToBapHbie cBoiictBa OMY. TlokazaHo, 4to
JakKe TPU BBICOKOM COJEP)KAHWU BJIaru yAOOpEHHS COXPaHSIOT CBOIO IOJIHYIO
pacceimyaTocTh. Ilpu mcxomHo# BiIakHOCTH 5-6% ymoOpeHHS COBEPIICHHO HE
cnéxuBatorcsa. Hwuskas rurpockonmueckas Ttouka (41,8-48,5%) Tpebyer
3arapuBaTh OMY B 4-x croiiHble OUTYMUpOBAaHHbIE OyMa)KHbIE WU
MOJIUATUIIEHOBBIE MelIKU. [IpoyHOCTh TpaHyn pasmepom 2-3 MM cocTaBisieT 2,4-
2,7 MlIla.

Ha ocHoBe pe3ynbTaToB J1a00OpaTOPHBIX ASKCIEPUMEHTOB U OIBITOB Ha
nabopaTopHOI MO/JIEJIbHOU YCTaHOBKE YCTAHOBJIEHBI OINTUMAJIbHBIE
TEXHOJIOTMYECKHE TapaMeTpsl mnpouecca mnoiaydenuss OMY. Ilpennoxena
MPUHLIUNNATBHAS TEXHOJIOTMYECKasi CXeMa, COCTaBJEH MaTepuaIbHbIM OalaHC
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npousBojacTBa. OmnpeneneHa onToBasi CTOMMOCTb OJHOW TOHHBI OMY, kotopas
coctasisiet 309597 cym 6e3 HIAC u 371516 cym ¢ HIIC.
Tadoauna 4
CoctaB OMY Ha 0CHOBe OKHMCJIEHHOT0 Oyporo yrJsi u pocorumnca

BecoBoe Xumuueckuii cocras, %

Crenenb
COOTHOIICHUC 0O KOHBEPCHUM
. . praHu- ’
yrosib: HNO3 :
docdorurc YecKue 'K CaOosu  |CaOsoau | SO306m | SO3pomn N %
BeIeCTBa

:1,2:04 | 33,26 | 20,70 | 4,48 | 2,31 | 6,54 | 5,38 | 14,19 51,26

:1,2:0,8 | 29,10 [ 18,13 | 7,66 | 2,68 | 11,17 | 7,45 | 14,24 35,70

:1,2:10 | 24,48 | 1528 | 955 | 2,71 | 13,84 | 7,52 | 14,32 23,33

'1,2:12 | 21,43 | 13,37 | 10,83 | 2,82 | 15,75 | 7,64 | 14,30 17,51

'1,2:16 | 20,86 | 13,02 | 13,02 | 3,36 | 19,04 | 8,57 | 14,36 14,01

:1,2:2,0 | 16,87 | 10,49 | 15,09 | 3,87 | 21,95 | 9,48 | 14,43 12,19

01,2:25 | 1354 | 8,41 | 17,28 | 4,00 | 25,19 | 9,92 | 14,48 8,38

:16:04 | 3503 |2247| 426 | 2,25 | 6,19 | 5,17 | 14,89 52,52

:16:08 | 31,72 | 23,35 | 6,80 | 2,72 | 991 | 6,68 | 14,96 36,40

:16:10 | 26,43 | 1697 | 9,01 | 290 | 13,22 | 7,38 | 15,01 24,82

016:1,2 | 23,31 | 1492 | 998 | 3,17 | 1450 | 7,66 | 15,08 21,82

:16:16 | 22,85 | 14,60 | 12,54 | 3,87 | 18,22 | 8,83 | 15,22 17,46

I

:16:2,0 | 18,79 | 12,03 | 14,12 | 4,26 | 24,82 | 9,51 | 15,30 14,68

B uyerBeproil rnaBe «OpraHoMmuHepajbHble YI00peHHS] HAa OCHOBe
OKHCJIEHHOTO0 OYyporo yrisi AHIPEHCKOIr0 MeCTOPOKIAeHHs] M OeHTOHHMTA»
TOBOPUTCS O TOM, YTO OEHTOHUTOBBIE TIJIMHBI BO BCEM MHUDPE YK€ IIUPOKO
UCIIONIB3YIOTCS. B CEJIbCKOXO3SIMCTBEHHOM  IPOM3BOJCTBE, a  Y30€KHcTaH
pacmojaraeT uX KpPYMHEUIIMMH 3amacaMd. MBI pelIiid COBMECTUTh BBICOKHE
arpOXMMHUYECKHE TIOKAa3aTeNd YIJETYMUHOBBIX COCIWHEHUH C TaKUMH K€
BBICOKIMH arpOXMMHUYECKUMH CBONCTBAMU OEHTOHUTOBBIX TJIMH M TOJIYyYUTh
YTJIErYyMHHOBBIE OEHTOHUTOBBIE YIOOpEHUSI.

VYrieryMuHOBbIE ~ OCHTOHMTOBBIE  YIOOpEHHS MOJYYarOT  CJEAYIOLUM
oOpazoM. [locne okucnenuss 6yporo yrisi AHTPEHCKOTO MECTOPOXKIACHUS CMEChIO
a30THOM M CEpHOM KHCIIOT MOJIyHaeMYI0 MacCy pas3elisiii METOAOM (PUIIbTpanuu
Ha TBEPAYIO U xkuAKy0 (a3el. XKuakas ¢daza Hanpasisiach B roJIOBY Ipoliecca Ha
pa3BenieHre HUCXOMHOM 59%-HOM a30THOM KHUCIOTH. Braxknas TBepaas ¢aza
amMmoHu3upoBainack 10 pH 3,5-4,0. B He€ nobassisics ToHkousMenbueHHbIHN (0,25
MM), BbICylIE€HHBIN (4-6% H>O) GeHTOHHUT (BeCOBOE COOTHOIIEHHE OPraHMYECKOU
gacTu yriisi kK 0eHToHuTy coctaBisiio 100 : (3-15)). Cmech nmepememmBagach u
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HaIlpaBJsylach HAa CYIIKY, B IMPOILECCE KOTOPOM MPOUCXOAWIO TPaHyJIMPOBAHUE
METOJIOM OKATbIBaHHUA. Y CTAHOBIIEHO, YTO J0OaBKa OEHTOHUTA MO3BOJISIET 3aMETHO
MNOBBICUTh TPOYHOCTh TPAHYJN YIJIETYMUHOBBIX OEHTOHUTOBBIX YIOOpEHUM.
Opnako cojpepxaHue a3ora B ynoOpeHuu Beicokoe. [1oaToMy B ensiX CHMXKEHHS
collepKaHUsl a30Ta B YAOOpPEHUSX TMPOAYKTHI OKHUCICHMS YIJIA MOABEpraiu
JIBYKPaTHOM MPOMBIBKM BOJIOM IIPU BECOBOM COOTHOILIEHWM OPTaHMYECKOW 4acTu
yras : HoO paBubim 1 : 0,28, 3aTeM K BlIaXXHOMY aMMOHU3UPOBAHHOMY MPOAYKTY
100aBUJIM OEHTOHUT U TPAHYJIUPOBAIIH.

B coctaBe moiydeHHBIX YIJIETYMHHOBBIX OCHTOHHTOBBIX yIOOpPEHHM MMyTeM
JBYKPATHOW MPOMBIBKH TBEPJOU (ha3bl OKUCIEHHOIO YIJIsI CHUKEHHUE COACPKAHUS
a30Ta MO0 CPAaBHEHHIO C BAPUAHTOM 0O€3 MMPOMBIBKH COCTABJISET BCErO JUIIb OKOJIO 1
%. [losTOMY NJ1s1 OUYTHMOI'O CHMXKEHHS COAECPHKAHUS a30Ta IPOIYKThI OKUCICHUS
MIOABEPraJii TPEXKPAaTHOM MpOMBIBKE. JlIsi IEpBOM NPOMBIBKM IPOIAYKTOB
OKHCJICHHUS HCTIONB30BAIM cMeCh MPOMBIBHBIX pacTBOpoB HNO3 ¢ koHILIeHTparmen
21,3%, noJiy4eHHBIX Ha CTaJUH BTOPOM U TpeTbei MpoMbIBOK. CMech PHIIBTPATOB,
MOJIYYEHHBIX IMIOCIE pPAa3JelICHUs] MPOAYKTa OKHCICHUS M TEPBOM CTaauu
npoMbIBKH ¢ conepxanueM 27,1% HNOs, HanpaBisieTcss B TEXHOJIOTHYECKUHN 1TUKIT
st pazOaBnenus ucxonHod HNOsz. 3a cuer dunbTpamuu u  TpEXKpaTHOU
MIPOMBIBKM OKHCIICHHOTO YTJIA B LIUKJ Bo3Bpamaercs 81,75% a30THON KUCIOTHI OT
e€ HcXOomHOM Macchl. OKHMCIIEHHYIO 4YacThb YIJI IOCHE TPEXKPATHOM ITPOMBIBKU
nepememuBai ¢ OeHToHUTOM. Jlaymee, TOJMYyYEHHBI BIAXHBIM MPOIYKT
IPaHyJIMPOBAIY, CYLIWIH, ONPEAEIsIN XUMUYECKUI COCTaB U IPOYHOCTh TpaHyJl.
XapaKkTepucTuKa TMOJYYEHHBIX YIJIETYMUHOBBIX OEHTOHUTOBBIX YyIOOpEHUM
npuBeeHa B Ta01. 5.

Tabauuna S
CocTaB ¥ IPOYHOCTH IPaHyJ YIJIET'YMHHOBBIX 0€HTOHMTOBBIX Y100peHu
CooTHomeHnE N, % | Opranunueckue | I'ymHHOBBIE Bnara, % | IIpounocts
OpraHuYecKas 4yacTh BelecTna, % KHUCIIOTHI, % rpaHy,
yriis : OEHTOHUT MlIla
[Tpu ucnons3oBanuu HaB6axopckoro I1I1/] 6enTonuTa
100:5 3,65 71,60 54,03 5,06 2,01
100:10 3,16 67,07 50,48 515 2,34
100:15 3,08 62,96 47,04 519 2,59
[Ipu ucnons3oBanuu HaB6axopckoro I1BI" 6enTonnTa
100:5 3,56 75,89 56,79 4,98 2,00
100:10 3,11 73,04 54,21 5,17 2,12
100:15 3,09 68,86 51,42 5,03 2,41
[Tpu ncnosnb30BaHUK A3KamMapcKoro OEHTOHUTA
100:5 3,75 76,53 57,61 5,01 2,09
100:10 3,14 73,20 54,92 5,20 2,28
100:15 3,02 69,45 52,01 5,18 2,65
ITpu ucnonp3oBanuu Jlaronckoro 6eHTOHUTA
100:5 3,61 76,21 57,10 5,05 2,02
100:10 3,13 72,92 54,15 5,32 2,35
100:15 3,07 68,97 51,64 5,26 2,49
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N3 naHHBIX BHJHO, YTO COJEpKaHUE a30Ta IMOHU3UIOCH, HAMPUMEDP MpHU
BECOBOM COOTHOIIIGHUM OpraHuyecKas 4acTh yris : 0eHToHuT, paBHoM 100 : 10 ot
5,63 no 3,14% u npu 3TOM OPraHUYECKUX BEIIECTB COJEPKaHHE B yIOOpPEHHUU
coctaBisuio 73,20%, a TyMUHOBBIX KUCHOT 54,92%, npu npoyHocTd rpaHya 2,28
MIla. Onpenenenbl PU3NKO-XMMUYECKUE U TOBAPHBIE CBOMCTBA yriIeryMHUHOBOIO
OCHTOHUTOBOTO  yAoOpeHus. Yao0peHwe oO0jagaeT XopomuMHu  (GU3UKO-
XUMUYECKUMHU U TOBAPHBIMU CBOMCTBAaMU, HE ClexxuBaeTcs, 10 15-20% uncxomaHou
BJIQYKHOCTH COXPAHSIET PACChIMYATOCTb.

Ha ykpynHeHHOW J1abopatopHOM MOJENbHOM YycTaHOBKE M Ha AO
«Ammodoc-Makcam» 0oTpabOTaHbl TEXHOJIOTHS TIOJYYCHHS YIJIETYMHHOBOTO
OCHTOHUTOBOTO YAOOPEHHS C BBIIIYCKOM OIBITHBIX MAapTHH  TPOIYKTOB.
VYcTaHOBIEHBI OCHOBHBIE TEXHOJOTUYECKHE MMapaMeTpsl mpouecca. Ha ocHoBanumn
pEe3yNbTaTOB  JTAOOPATOPHBIX  OKCIEPUMEHTOB M OMBITHO-TIPOMBIIIICHHBIX
UCIIBITAHUM  pa3paboTaHa TEXHOJOrMyeckas cxema (puc. 2) W COCTaBJeH
MaTepualbHBIA OaJaHC MPOU3BOJCTBA HOBOTO YIVIETYMHHOBOTO OEHTOHHUTOBOTO

yI0OpEeHNs.
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Puc. 2. [IppHIunnanbHas TeXHOJIOTHYECKAsl CXeMa MOJTy4YeHHUs! YII1eryMHHOBOIO
OCHTOHMTOBOIO yA00peHHus.
1-namopHseiii 6ak juIst 0OOPOTHOM a30THOW KHCJIOTHI; 2-HANMOPHBIM Oak i KUCJIOT, 3-
aBTOMAaTHYECKHI KOHIIEHTPATOp; 4-peakTop; S-IEHTOYHbIN BakyyM ¢QuiIbTp; 6-abcopbep; 7, 15-
BEHTWIATOP; 8-IIHEKOBBIM cMecuTenb; 9-ymmnHblii Oapaban; 10-umkion; 11-ckpyObep; 12-
cOopHuk abcopOumoHHOM xkuiakoctH; 13-kmaccudukarop; 14-npobunka; 16-17-Bakyym-
COOpPHUKH.

[TpoBencHbI TEXHUKO-IKOHOMHUYCCKHE pac4EThl MIPOM3BOCTBA
YTJIETYMHHOBOTO OEHTOHHUTOBOTO YIOOpEHHWs, ONTOBas II€HA €ro COCTaBIIsSeT
261061 u 313273 cym, cootBercTBeHHo 6e3 HJIC u ¢ H/IC.
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B nsaron rnaBe «Pe3yabrarbl arpoXMuMHMYeCKHX HMCHBITAHUA HOBBIX
OPraHMYeCKMX W OPraHOMHMHEPAJIBHBIX YI0OpeHMI» M3Y4YeHO BJIMSHHE
OpPraHUYECKUX U OPraHOMUHEPAIbHBIX YAOOPEHUHN Ha IJIOJOPOJUE MOYB, a TAKKe
Ha OMOJIOTUYECKYIO AKTUBHOCTh CPEIHE3ACOTICHHOM MOYBBI 101 XJIOMYaTHUKOM.

B kauecTBe opraHn4yeckoro yao0peHus: Obul B3ST OKUCICHHBINA Oypblil yroib
COCTaB, KOTOPOr'o ONMCaH B IaBe 2, a B kKayectBe OMY — OKHCIIEHHBIN YroJb,
coBMenIeHHbIN ¢ GochoputoBoit Mmykoi. [Tokazano, 94ToO Kak OpraHUYECKUE, TaK U
OpraHOMHMHEpAJIbHbIE yAOOpPEHUs MOBBIIAKOT IUIogopoAue mouB. Ilpum wux
OPUMEHEHUU BO3pAcTaeT COJAEp)KaHUE B IIOYBE TyMyca, HOJBHKHBIX (opm
dhochopa u kanus.

VYpoxallHOCTh XJIOMYAaTHUKA IPU BHECEHUU OPraHUYECKOTO YIOOpEHMs
COBMECTHO C IIOJIHBIM MMHEPAIbHBIM YJOOPEHHEM 3HAUUTENIBHO IPEBBIIIAET
YPO’KaliHOCTh MPU HCIOJB30BaHUU OJTHOTO MUHEPAIBHOrO yAoO0peHus. Buecenue
OpPraHUYECKOTO M OPTraHOMHUHEPAIBHOTO YAOOPEHHH YBEJIWYMBAET UYUCIEHHOCTb
MUKpPOOPTaHU3MOB  arpOHOMHMYECKM  BaXXHBIX TPYII: aMMOHHU(UKATOPOB,
ACCUMWJISITOPOB ~ MUHEPAJIBHOTO  a30Ta, OJUTOTPO(OB,  OIUTOHUTPODHUIIOB,
AKTUHOMHULIETOB. AKTHBHBIM Mpouecc MHUKPOOHON TpaHcPopMaluu YIiepona- U
a30TCOMEpKAIIMX COCAMHEHUI, BHECEHHBIX C YAOOPEHHUSIMH, CIHOCOOCTBYET
YBEIIMUEHUIO COJIepKaHus rymyca B nouse Ha 16,4% (OMY B goze 1000 kr/ra) u
23,0% (opranudeckoe yaooOpenue B 1o3e 1000 kr/ra).

[IpoBenensl arpoxummyeckue wucnbiTaHuss OMY, MOaydyeHHOro Ha OCHOBE
OKHMCIIEHHOTO Oyporo yrjisi AHrpeHa U OCHTOHHMTa B TIOJIEBBIX YCJIOBHUSIX IOJ
XJIOMYAaTHUKOM. BprsBieno, uro OMY, coxepxkaiiiee B COCTaBe a30T U TYMHUHOBBIE
KHUCJIOTBI, TPU BHECEHUH B IMOJKOPMKY XJOMYAaTHUKAa Obuld 3(PPekTUBHEN
BCPAaBHEHWU C MHHEPAJIbHBIMU YAOOPEHUSIMH, BHECEHHBIMU B 3KBUBAJIECHTHOM
konuuectBe. [lokazano, yto mpu aABykpatHoMm BHecennn OMY mo 25 kr/ra azora
coBmMecTHO ¢ 50 kr/ra azora aMMuayHOW cenuTphl B (asax OyTOHU3AMU U
LBETEHUS XJIOIYAaTHUKA B ITOYBE CO3JAIOTCSI ONTUMAJbHBIE YCIOBUS HE TOJBKO
a30THOTO, HO W (OCPOPHOTO MUTAHUA PACTEHUH, TEM CaMbIM YIIYUIIAETCS
MOCTYIJIEHUE TMHUTATEIbHBIX 3JIEMEHTOB B Opranbl xsonyatHuka. I[lpu sTom
npubaBka yposkas XJIOIKa-chlplja cocTaBisieT 2,3 1/ra MO CpaBHEHUIO C
KOHTPOJIbHBIM BapUaHTOM.

3AK/TIOYEHHE

OCHOBHBIMH HAyYHBIMH W TIPAKTUYCCKUMH pe3yibTaTaMH, TMOJyYCHHBIMU
MIPY BBIMIOJTHEHUU JUCCEPTAMOHHON paObOThI, SIBJISIOTCS:

1. Haiimen onTUMalbHBIA PEKUM OKHUCICHHUS Oyporo yrisi AHTPEHCKOTO
mectopoxaeHuss mapku BOMCII (Oypsiif, opex, MENKui, ceMmedka, IIThIO),
coaepxariiero 14,1% Bmaru, 13,7% 30mb1, 72,2% opranudeckux BemiecTB U 4,1%
TYMHUHOBBIX KHCJIOT Ha OPTaHUYECKYIO0 MAcCy, CMEChI0 a30THOM M CEPHOM KHCIIOT:
KOHIIGHTpaIusi a30THOM Kuciaotel 30%, KOHIIGHTpaIMs CEPHOW KHUCIOTHI B
a30THOKUCJIOTHOM  pactBope 5%,  temmepatrypa  okucienus  40°C,
MPOJIOJDKATEILHOCTh 2  dYaca, COOTHOIICHWE OPTraHWYeCKOW 4YacTH YISl K
MOHOTHIPATY a30THON KHUCIOTHI 1 : 2. [Ipn ocymiecTBIeHNN OKHUCICHUS MOTY4YeH
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OKHCIJIEHHBIM OyphIil yroib ¢ COAepKaHUEM T'YMHHOBBIX KUCIOT 61,62%, npuuém
HaOmoaanuch Haumensime (3,49%) norepu azota B ra3oByio (azy. B pesynbrare
OKHUCJIEHUS AHTIPEHCKOro Oyporo yrisi CMEChbI0O a30THOM M CEpHOM KHUCIOT B
MOCJIETHEM TIOBBIIIAECTCS COJIEP)KAHME AaKTUBHBIX (YHKIHMOHAIBHBIX TPYIII,
IpUYeM Kak B CaMOM YTJie, TaK U B €0 TYMUHOBBIX KUCJIOTaX.

2. V3ydeH mipoiiecc M3BJI€UEHUS TYMUHOBBIX KUCIOT U3 OKUCIECHHOTO Oyporo
yriasi B 3aBUCMMOCTH OT BHJIAa IETOYHOTO 3KCTpareHTa (TUAPOKCUJIBI HATPHUS U
aMMOHHSI), €0 KOHIEHTPAILIMU, TEMIIEPATYPhI, TPOJOJKUTEILHOCTH SKCTPAKIIUUA U
cootHomeHust XK : T (skcTpareHT : yromnb). ['mapokcus HaTpusi okaszaiucs Oolee
3¢ (PEKTUBHBIM 110 CpaBHEHWIO C THAPOKCHUIAOM amMMoHHSA. HawmOombiiee
KOJIMYECTBO TYMHHOBBIX KHUCHOT (70,82%) wusBnekaerca u3 yriasa 1%-HbIM
pactBopoM rugpokcuna Hatpuss npu 80°C u 30-mMuHyTHOM sKcTpakiuu. C
MOBBIIIEHUEM KOHLEHTPAIMM THAPOKCUAA HATPUS BBIXOJ T'YMHUHOBBIX KHCIJIOT
nagaeT. C MOBBIIIEHUEM KOHIEHTPALMK THAPOKCHIA AMMOHHUS BBIXOJ] TYMUHOBBIX
KHCJIOT TIOBBINIAETCA, HO HaWOOJNBIIUKA POCT HaOmOmaeTcs B 00JacTu
koHueHTpaui ot 0,5 1o 3%. IloBeimenue temnepatypsl ot 20 1o 80°C, BpemeHu
skcTpakuuu oT 3 10 30 muH u cootHouenus XK : T ot 8 mo 30 mpuBoaUT K pocTy
BBIX0/Ia TYMHHOBBIX KHCJIOT. BBIXOJI TyMHHOBBIX KHCJIOT B CJIy4ae MCIOJIb30BaHUS
rugpokcua aMMoHus 3-X %-Hoil koHueHTpamuu mpu 80°C, XK : T = 20 u BpemeHu
30 mun cocrasisier 47,53%. MetonoMm ynapuBaHus 3THX pactBopoB mpu 80°C
MOJYy4YE€HBI CTUMYJISITOPHI, T.€. pACTBOPHI TYMAaToOB, ¢ KOHIIEHTpauuen 5, 7, 10, 12 u
15%. Jlnsg mnoJlydeHHBIX pacTBOPOB TyMaTOB HATpHs, Kaausd W aAMMOHUSA
OTpPEIeNICHbl UX IUIOTHOCTh, BA3KOCTb, JABJICHUE HACHIIIEHHBIX MMAPOB B ITUPOKOM
TeMIepaTypHOM MHTEpBAJ€ U TEMIEPATypbl KUMCHUS TMPU  Pa3TUIHOM
aTMOC(EepHOM J1aBJICHUHU.

3. IlokazaHo, u4TO TJIyOOKOE JUCIEPrUpPOBaHUE CMeced  PsAI0BOM
dbochopuroBoit Myku, b0 mbUIEBHAHOW (pakmuu  dochopuroB LK ¢
OKUCJICHHBIM OypbIM yriieM AHTPEHCKOTO MECTOPOXKIACHHS TMPUBOIUT K
noy4eHuto  QocPOpHBIX  OPraHOMUHEPATBHBIX  YAOOPEHHM C  BBICOKUM
conepxkanuem ycBosgemon ¢opmbl P2Os u ryMHHOBBIX KuCHOT. [Ipu mcxomnom
BECOBOM COOTHOIIIEHUH (HoCchHOpUTOBas MyKa : OKUCIICHHBINA Yrojb, paBHOM 1 : 1, B
TYKOCMECH TIOCJI€ JUCIIEPTUPOBAHUS TOJIY4YaeTCd NPOAYKT C COAEpKaHUEM
P205s06um. 8,56%, P2Osyes. : P2Ososw. = 53,15%, azora 1,65%, oprannueckux BemecTs
43,49% u rymuHOBBIX KUCHOT 33,39%. Tykocmecu nociie IucreprupoBaHust JIETKO
IPaHyJIMPYIOTCA METOJOM NpeccoBaHra. ONTUMAaNbHOE TABJICHHUE TPECCOBAHUS
200-300 MITa. [IpouHocTs TpaHy JSKHT B mpeaenax 2,1-2,6 Mlla.

4. HaiineH ONTHMAJIBHBIM TEXHOJOTHYECKUM PEXUM IOJYYEHHs a30THO-
hochopHO-TYMHUHOBOTO ya00peHus Ha OCHOBE B3aUMO/ICHCTBUS
AQ30THOCEPHOKHCIIOTHOM YTOJILHOW MYJbIBI C pa3IudHbIMU BuUjiaMu GHochopuToB
LK. TTonyueno ymobpenue, comepxaimiee 8,26% P2Osoem, 6,45% azota, 22,78%
opranuku, 15,70% rymuHoBbIXx kucior, 12,15% BomopactBopumoro CaO u B
KOTOpOM OTHOWIEHHE PyOsye; | P2Osesn.  coctaBisier 92,4%. Onpenenensl
TOBapHBIE CBOMCTBA y00peHus. Y moOpenue He ciaexuBaercs. Jlaxke mpu BHICOKOM
COJECp)KaHUM BJard OHO COXpaHsAeT TOJHYK pacchlUaTtocTh. Bbicokas
TUTPOCKONTUYHOCTh TpeOyeT 3aTapuBaHUs MPOAYKTa B MEIIKH. [[pouHOCTh rpaHyn
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(2,2-2,6 MlIla) mnpepsimaer TtpeboBanmst ['OCTa 95.11-77. IlpennoxxeHa
OpUHIMINAIbHAS ~ TEXHOJOTMYEeCKass CXemMa  MPOU3BOJACTBA,  PACCUMUTAHBI
MaTepUaIbHBIA OajaHC U HSKOHOMHYECKHE I[I0Ka3aTeId IPOU3BOJICTBA OJHOM
ToHHBI OMY 1 pekoMeHJ0BaHa B TPOU3BOJICTBY.

5. Onpenenensl cocTaB U CBOMCTBA HOBbIX OMY, mojiyd4aeMbIX CMEIICHHEM
OKHUCJIEHHOTO Oyporo yriasi AHTPEHCKOr0 MECTOPOXKIEHUS C MOJIYNPOAYKTaMHU
npou3BoicTBa amModoca u cyrpedoca. Odpaszyromuecs nociae CMEIIECHUS MyJIbITbI
B 1nuana3zoHe 30-80°C ocTaloTcsi B KUJIKOTEKY4YeM COCTOSIHUM W HUKAKHX
3aTpyaHEHUH Npu AanpHElIeld ux nepepadoTke He Bo3HHUKAET. [Ipu cooTHOmEeHNN
ammoocHas mynpna : BIaxkHas TycTas Mmacca okucieHHoro yras 100 : 20
nosryueHo OMY, conepxkaniee PrOsoonm. 32,15%, P2Osyes. @ P2Ososm. 99,5%, azota
13,47%, rymunoBbIX KuciaoT 15,74%, oprannueckoro Bemiecta 20,92% ¢ cymmon
nurtarenbHbix BemecTB 61,36% (N + P,Os + T'K). Ilpu BecoBoM COOTHOIIEHUU
cynpedocHas Myjblla : BJIaXHas TycTtas macca okucieHHoro yrias 100 : 20
noyiydeHo a3zoTHo-ochopHO-rymMuHOBOE yhoOpenue, coxaepxkamiee PrOsopn
17,86%, N 15,29%, CaO BoxnopactBopumoro 0,42%, SO3; BogHOpacTBOopumMoi 7,0
%, TYMHHOBBIX KHCJIOT 14,67%, ¢ 0011 CyMMOI MUTATEIbHBIX 3JIEMEHTOB 55,24
%. IlonydeHHble yIOOpeHHsS 00JaJal0T XOPOIIUMU (PU3HKO-XUMUYECKUMU U
TOBapHBIMH CBOMCTBaMU. [ Urpockonuyeckas Touka yJoOpeHuil B 3aBUCUMOCTH OT
BHJIa UCTIOJB3yeMOll (hochaTHOM MyNbIbl U €€ cocTaBa JSKUT B npesenax 62-67%
OTHOCHUTEIHLHOM BIAXKHOCTH BO3yXa.

6. Iloka3aHo, 4YTO TakoOM KPYNMHOTOHHAKHBIA OTXOJ IPOU3BOJCTBA
AKCTPAKIUOHHON (POCPOPHON KUCTOTHI, KAKUM siBIIIeTCS (hocdoruric, u KOTOphI B
HACTOAIEE BpeMsi BbIOpachIBa€TCsI B OTBaj, MOXHO HCIOJIb30BaTh IS
MPOU3BOJICTBA OPTaHOMUHEPAJIBHOTO Cepocojiepkaiiero yaoopenus. Jlmns storo
HEOOXOJIMMO OKHUCJATH Oyphlii yroiab a30THOM KHUCIOTOM B MNPUCYTCTBUU
dbochorurica ¢ mocaedyrImielh  aMMOHHM3aIMEH — MPOAYKTOB  OKHCIICHUSI.
HauOonbmas crernenb koHBepcuu ¢ocdorurica B rymaT Kaiablus U Cyibdar
aMMOHUSI TIPOUCXOJUT TPU BECOBBIX OTHOIICHUSX OpraHWYEeCKas 4YacTh YTJIS:
MOHOTHAPAT a30THON KHUCIOTHI: pocdorurc, papabix 1 : 1,2 : 0,4 u 1 : 1,6 : 0,4.
[Ipu mepBom cooTHomeHHH Yynaobpenue coaepxkut 14,19% asora, 20,70%
TYMUHOBBIX KHCIOT, 32,26% opranudeckux BewectB, 5,38% BOAOpacTBOPUMOI
SOs; u 2,31% BomopactBopumoro CaO. Ilpu Bropom — 14,89% azora, 22,47%
TYMUHOBBIX KHCIOT, 35,0% opranudecknx Bemiects, 5,17% BomopacTBopuMOn
SO; m 2,25% BomopactBopumoro CaQO. IlpemioxkeHa TpUHIUIIHAIBHAS
TEXHOJIOTUYECKasi CXeMa, 1aH ONTUMAJIbHBIN TEXHOJOTUYECKUN PEXKUM, PACCUUTAH
MaTepUaIbHBI OalaHC MPOM3BOJCTBA OPraHOMUHEPATHHOTO CEPOCOACPIKAIIETO
yA0OpeHusi C WCMIOJIB30BAHUEM OKHCJICHHOTO Oyporo yrias u ¢ocdorurca.
Omnpenenena onToBasi CTOUMOCTh OJTHOM TOHHBI yTOOpEHUS.

7. YCTaHOBJIEHO, YTO CMEUICHUE OKHUCJIECHHOTO B OINTHMAJIbHOM PEXUME
CMECBHIO a30THOU U CEPHOM KUCIOT Oyporo yrisi AHTPEHCKOTO MECTOPOKICHHUS C
o6enTonuToM (A3kamapckoro, HaBbaxopckoro 6o JIaroHCKoro MeCTopoKaeHus )
MPEACTABISIET COOOM MEPCIEKTUBHBIN MPUEM MOJYyYEeHHS] BBICOKOA(D(HEKTUBHOTO
OpraHOMUHEpAIBHOTO ya00penus. [Ipu cOOTHOILIEHUH OpraHUYeCcKasi YacTh yTIJis :
O0eHTOHUT A3kamapckoro MectopoxkaeHusi 100 : 10 momydaercss yriaeryMmHOBOE
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OeHTOHUTOBOE ymoOpenwme, coaepxkamee 3,14 % azorta, 73,20 % opraHmueckux
BemecTtB, 54,92 % TIyMHMHOBBIX KHCIOT, C NMPOYHOCTBHIO Tpanys 2,28 Mlla u
BJIQXHOCTBIO 5,2 %, HECIEKUBAIONICECS U COXPAHSIONIEE PACCHIMYATOCThH JIaXe
npu 0oJiee BICOKON BIKHOCTH.

8. ArpoxuMuuyeckre U MUKpOOHOJIOTHYECKHE HCcCiIeoBaHus d3PHEKTUBHOCTH
NPUMEHEHUS OPraHUYECKOro (OKHUCICHHBIH B ONTHUMAJIbHOM PEXKHUME CMECHIO
a30THOM M CEepHOM KHUCIOT AHIpeHCKui Oypblii yroib ¢ coaepxkanueM 61,62 %
T'YMHUHOBBIX KHCJIOT) U OPraHOMHHEPAIIBHOTO yI0OpEHHUs (COUETaHHE OKHCIEHHOTO
yriist ¢ hochopUTOBON MYKOH) MOKa3aal, 4TO 00a MOBBIMIAIOT TJIOOPOINE TTOYB.
BHeceHne OpraHM4ecKoro M OpPraHOMHHEPAJIbHOTO YJIOOPEHHS YBEIUUYMBAET
YUCJIEHHOCTh MUKpPOOPTaHU3MOB arpOHOMHYECKHU BaKHBIX TpyII:
aMMOHHU(HUKATOPOB, aCCUMUJISITOPOB ~ MHUHEpPAJIbHOTO  a30Ta, OJUTOTPO(dOB,
OJINTOHUTPO(PUIIOB,  AKTMHOMHMIIETOB.  AKTHBHBIM  MpolecC  MHUKPOOHOMN
TpaHchopMali  YIJIepol- M a30TCOACPKAIUX COCAMHEHUH, BHECEHHBIX C
OpPraHMYeCKMMU W  OPraHOMHUHEPAIbHBIMU  YJIOOPEHUSMH, CIOCOOCTBYET
YBEJIMUCHUIO COJIEp KaHus rymyca B mmouse Ha 16,4% (OMVY-1000 kr/ra) u 23,0%
(OY-1000 kr/ra), a Takke MHTCHCUPUIMPYET LEMb  MpeBpalicHUu
MaKpOAJIEMEHTOB KaK MOYBbI, TAK U BHECEHHBIX C ynoOpeHusmu. [Ipu BHeceHUH
yIJIETYMHUHOBOTO OEHTOHHUTOBOTO yA0OpeHus 1o 25 kr/ra a3ora B (azax
OyTOHM3AIIMM U LIBETEHHUS XJIOMYAaTHHUKA COBMeCTHO ¢ 50 Kr/ra azora aMMUaYHOU
CEJUTpPhl ypoxkal Xjomka-ceipuia coctaBui 40 1/ra, uro Ha 2,3 1/ra OoJsibllie B
CpPaBHEHUU C MUHEPATbHBIMH YIOOPEHUSMH B DKBHBAJICHTHOM KOJMYECTBE
(KOHTPOJIBHBIN BapUAHT).

9. BhIOTHEHBI TEXHUKO-?KOHOMUYECKHE pacueTsl mpousBoactea OMY. B
3aBUCUMOCTH OT BHJA yAOOpPEHHIl WX ONTOBas LieHa cocTaBisieT oT 261061 no
309597 cym 6e3 HIC u 313273 10371516 cym ¢ HJIC. Huzkas cebecTouMocTh u
BbICOKasi arpoxumuyeckas 3¢pdextuBHocth OMY ompenenser nenecooOpazHoOCTb
OpraHU3ally UX KPYIMMHOTOHHAKHOTO MPOU3BOJICTBA.
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INTRODUCTION (annotation of doctoral dissertation)

Actually and relevance of the subject of dissertation. At present it is
worsen more that world food problems determined with high rate of population
growth reduction such resources as arable land suitable, fresh water reserve. One
of main tasks of agriculture food industry is in securing country population with
food. In this connection, fertilizer industry makes important attention.

During the independent years there are performed the wide fields activities on
ensuring population by quality food. In this area special attention is given,
incluiding quality nitrogen, phosphoprus and potash fertilizer productivity; growth
of efficiency of mineral fertilizer and increasing humus in soil is base of its
fertility. Moreover, organic fertilizer application in agriculture has singular
Importance, increases productivity and improvement of physico-chemical and land
reclamation condition of soil.

In order to increasing fertilizer quality in the world there are studied the
number of reseacrhes especcially attention includes the following guesstions:
oxydation coal avilable to obtain oxydized coal with high humic acids;
determination of extraction way, generation stimulant from oxydized coal;
determination of organic-mineral fertilizer obtain based on Kyzylkum phosphorite
by mechanical and chemical activation, as well as development of pressing way;
investigation of complex fertilizer production and development of technology
development based on oxydized coal with ammophos and seprefos slurry,
phosphogypsum and bentonite.

The present dissertation is focused on the implementation of tasks arising
from the decision of the President of the Republic of Uzbekistan NePP-1442 dated
December 15, 2010 «On the priorities of industrial development of Uzbekistan in
2011-2015», in the decree of the President of the Republic of Uzbekistan NePP-
4707 dated March 4, 2015 «On program of measure for ensuring structural
reformations, modernization and diversity of production in 2015-2019» and
disposition of Cabinet of Ministers of the Republic of Uzbekistan Ne8 dated
January 22, 2015 «On additional measures for reduction of industrial costs and
cutting of production costs in industry», as well as others normative-legal
document accepted in this field.

Compliance of the research with priority areas of scientific and
technological development of the Republic of Uzbekistan. The dissertation was
carried out in accordance with the priority directions of science and technology in
Republic VII. «Chemical technology and nanotechnology».

The review of international research studies on the subject of the
dissertation. Scientific research directed on processing coal and development of
technology based on it complex fertilizer and plant growth stimulant is performed
in the leading research centers and high education of the world including «Concho
Petroleum Co», «Scientific and Applied Processes Pty., Ltd» (USA),
Oesterreichisch-Alpine Montangesellschaft, «Simmering-Graz-Panker AG fur
Maschinen-, Kessel und Waggonban» (Austria), «Rheinische Braukohlenwerke
AG» (Germany), «Kamishimo Kagaku Kogyo Kabushiki Kaisha», «Nihon kase
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Kogyo Kabushiki Kaisha», Kogyo gidzyutsu intyo (Japan), Indian Institute of
Technology (India), Iran University of Science and Technology (Iran), Scientific
and research institute of fertilizer and insectofungicide SRIFI (Russia), Institute of
General and Inorganic Chemistry (Uzbekistan).

As a research result conducted in the world on production both the organic,
organic-mineral fertilizer and plant growth stimulant based on oxidized coal with
high content of humic acid and improvement there were obtained the number of
findings, including: stimulator — ammonium humate has been produced based on
when interuction ammonium hudroxidied with lignite («Concho Petroleum Co.»,
USA and «Kogyo gidzyutsu intyo», Japan), humic fertilizer has been synthesized
by brown coal treated with nitrci acid and subscuient neutralization of the slurry by
ammonia in optimal variant («Scientific and Applied Processes Pty., Ltd», USA
and «Oesterreichisch-Alpine Montangesellschaft», Austria), coal is oxidized
preliminarily by nitric acid and nitrohumic acid then calcium cyanamide or
superphosphate, melt phosphate is added into it, and the result solid organic
fertilizer has been generated («Kamishimo Kagaku Kogyo Kabushiki Kaisha,
«Nihon kase Kogyo Kabushiki Kaisha», Japan), there are developed the organic-
mineral fertilizer by processing mixture coal and phosphorite in the disintegrator
(«Simmering-Graz-Panker AG fur Maschinen-, Kessel und Waggonban», Austria),
there has been produced the organic-mineral fertilizer by processing mixture coal
with  phosphorite in presence of different mineral salt («Rheinische
Braukohlenwerke AG», Germany).

The world on development and improvement of complex fertilizer and humic
preparation from raw material contenting organic matter according to a number of
priority direction, including: generation approaches improvement of humates,
organic, organic-mineral fertilizer based on weathered coal; obtaining high-
performance humic preparation and fertilizer based on turf; development of
organic fertilizer technology based on oxidized coal by various oxidants;
generation of plant growth stimulant by extraction of coal by alkaline solution.

The level of knowledge of the problem. There are very widely discussed
researches on the production of organic, organic-mineral fertilizers and plant
growth promoters of oxidized under natural conditions, the so-called weathered
coal with a high content of humic acids in the literature. However, in Uzbekistan
there is not such high oxidized coal in practice is in natural condition. It should be
underlined that there are no exactly the same brown coal deposits in the world.
Each of them has its own characteristics. Hence it follows that a lot of work with a
variety of coals. However, researches with raw lignite Angren deposit are few

And they are mainly devoted for the oxidation of the same coal with nitric
acid only. It is noted that in all of them a large emission of nitric oxide by
oxidation  A.T.Tadjiev, L.F.Melnikov, B.M.Beglov, D.T.Zabramniy,
O.l1.Pobedonotseva, S.M.Tadjiev and N.H.Uzanbaev). All their researches there is
observed the large emission of nitrogen oxide during oxidation process. Therefore,
there is a task to find much softer oxidizing agent.

In the world scientific research for obtaining humates and development of
humic containing fertilizer technology production were conducted by scientists
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such as W.Klempt, O.Grosskinsky, A.Amberger, F.Kortmann, E.Petzold,
F.Petermeise  (Germany), M.Shizunori, N.Kinsaku, H.Kodzo, N.Yutaka,
S.Motohisa (Japan) D.Felix, M.Antoine, P.Echivard, G.Isambert (®dpanims),
C.J.Karcher, L.C.Canfield, M.A.Cooley, R.C.Snively (USA), K.Entzmann
(Austria), G.Zoltan, K.Laszlo, S.Agnes, S.Janos (Beurpus), S.Heng, G.J.Perry
(Australia).

A significant contribution to the study of humic substances was made by the
scientists of Russia and Ukraine (M.A.Kononova, T.A.Kuharenko, D.S.Orlov,
L.A.Khristeva. The priority in the development of studies of physiological activity
of humic substances deservedly belongs to L.A. Hristeva. Nine collections of
articles under the name of «Humic fertilizers» and «Theory and practice of their
application» were published by her school in the period 1957-1983 years. In the
sixties, a large-scale experiment was carried out: from weathered, that is oxidized
in natural conditions and containing a large amount of humic acid, lignite of the
Alexandria deposit (Ukraine), Goose-Ozersk deposits (Siberia), Kyzyl-Kiya
(Kyrgyzstan), Babayevsk field (Bashkiria) were obtained plant growth stimulants,
I.e. humates of sodium, potassium and ammonium and organic-mineral fertilizer
called Gumofos, representing a mixture of brown coal with superphosphate and
ammonia water. Resulting preparations were tested on different soils and in
various crops. Everywhere they showed high agrochemical efficiency.

There is no data on scientific bases of oxidation process of Angren brown
coal with mixture nitric and sulfuric acid and technology of organic and organic-
mineral fertilizer, as well as plant growth stimulant based on interaction with local
raw material resources such as Kyzylkum phosphorite, phosphogypsum and
bentonite.

Development of high-performance novel organic and organic-mineral
fertilizer technology gives possibility solution these issues which increase
efficiency and soil fertility, reduce harmful effect of saline soil on agriculture
plants.

Connection of the thesis research with the thematic plans of research
scientific works. The dissertation was performed in accordance with the project of
Institute of General and Inorganic Chemistry AS RUz on subject: IFA-2012-7-2
«Development of organic-mineral fertilizers production technology on the basis of the
Angren brown coal deposit, phosphorite of the Central Kyzylkum, and
phosphogypsum» (2012-2013); AE-12-T-172 «Technology of humate containing
fertilizers production based on low-grade brown coal and rock phosphate» (2012-
2013) and 7 FA-1-61873 «Experimental-industrial tests of the technology of humin-
containing fertilizers and agrochemical estimation of agricultural crops» (2014-2015).

The aim of research work is to develop a technology of organic-mineral
fertilizer on the basis of oxidized brown coal from the Angren deposit using
Kyzylkum phosphate rock, ammophos, suprefos, phosphogypsum and bentonite.

The tasks of research work:

finding the optimal conditions of brown coal oxidation of the Angren deposit
with the mixture of nitric and sulfuric acids, at which the maximum yield of humic
acids are reached and the minimum loss of nitrogen in the gas phase, is observed,;
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study of the extraction degree of humic acids from coal oxidized by sodium
and ammonium hydroxides, depending on the extractant concentration,
temperature and duration of extraction and the ratio of L: S;

determination of physical and chemical properties of sodium, potassium and
ammonium humates with different concentrations;

investigation of the possibility of producing organic-mineral fertilizer (OMF)
from oxidized brown coal and Central Kyzylkum phosphorite by their combined
mechanical activation and acid treatment;

finding the optimal conditions for producing OMF by mixing oxidized brown
coal with ammofos and suprefos slurry, intermediate products of ammophos and
suprefos production at JSC «<Ammophos-Maxamy;

studying the possibility of sulfur-containing OMF preparation from oxidized
brown coal and phosphogypsum, waste production of wet process phosphoric acid
at JSSC «KAmmophos-Maxam»;

finding the optimal conditions obtaining of humate containing fertilizers on
the basis of oxidized brown coal from the Angren deposit and bentonite;

development of manufacturing scheme, material balance and production
regulation of proposed fertilizers, as well as conducting agrichemical tests.

The objects of the research include Angren brown coal brand BOMSSH
(brown, walnut, small, seed, rubble), oxidized brown coal, phosphorite form CK,
ammophos and suprefos slurry, phosphogypsum, bentonite and organic-mineral
fertilizer.

The subject of the research is brown coal oxidation processes with the
mixture of nitric and sulfuric acids, leaching the oxidation products of sodium,
potassium and ammonium humates, generation from oxidized brown coal of
various grades of organic-mineral fertilizer.

Research methods. Chemical, mechano-chemical, physico-chemical,
including emissive spectral, IR - spectroscopy and visual-polythermal analyses.

The scientific novelty of the thesis research lies in the following:

there has been found the optimal conditions for the oxidation of raw brown
coal of the Angren deposit by nitric acid with addition of sulfuric acid, which
improves the content of humic acids in coal from 4.1% to 61.62% and to reduce to
a minimum (3.49% ) loss of nitrogen oxides in the gas phase;

for the first time it has been studied that kinetics of extraction of humic acids
of oxidized brown coal of the Angren deposit by solution of sodium, potassium
and ammonium hydroxides, as well as physico-chemical properties of humates;

there has been revealed the possibility of organic-mineral fertilizer from
oxidized brown coal and CK phosphorite by combined mechanic-chemical
activation and acid treatment and it has been developed that compressing for
fertilizer mixtures granulation;

there has been found that optimal condition of novel kind of organic-mineral
fertilizer based on oxidized brown coal and intermediate products of ammophos,
suprefos, and phosphogypsum;

there has been used that granular coalhumic, bentonited fertilizer with high
content of humic acid.
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Practical results of the study are as follows:

organic-mineral fertilizers production technology on the basis of local raw
materials, which would reduce the deficit of mineral fertilizers in the country;

increasing the humus content in sierozem soils of the Republic, that is
increase their fertility;

reduction of the harmful effects of saline soils for agriculture plant;

permission of phosphogypsum use is large-waste production of JSC
«Ammophos-Maxam» as component;

the technology schemes have been developed and material balance for
production of novel kind of complex fertilizer, approved the optimal technological
parameters;

there has been yielded 1500 kg of preproduction series preproduction series of
novel kind of organic-mineral fertilizer at experimental-industrial plant of JSC
«Ammophos-Maxam» and conducted agrichemical tests.

Reliability of the obtained results is substantiated by using modern research
methods such as chemical (analytical chemistry) and physico-chemical (emissive
spectral, IR-spectroscopy and visual-polythermal) analyses confirmed by
aggregated and experimental-industrial trials.

Theoretical and practical signification of the research findings. The
theoretical significance of the work lies in deciphering the main regularities and
conducting systematization in scientific, chemical, physico-chemical and
technological studies in oxidation process of Angren coal by nitric acid with
sulfuric acid additive and production of complex fertilizer based on oxidized in
presence of local raw resources. Work results have been used for scientific
foundation of novel organic-mineral fertilizer creation.

The practical value of the work consists in the development of technologies
for production of complex fertilizer on the basis of local raw materials, which give
possibility to satisfy need of agriculture inorganic and organic-mineral fertilizer.
Chemical and mechanic-chemical activation of phosphate raw by oxidized coal
give possibility to involve into fertilizer production such low-grade phosphate raw
as ordinary phosphorite flour, mineralized mass and dust-like fraction of CK.
Phosphogypsum use positive effects on environment.

Implementation of the research findings. The basis of the obtained
scientific findings there was developed the effective approach for oxidation of
Angren brown coal with mixture of nitric and sulfuric acid and technology of
complex fertilizer based on it with local raw resources at V Republican fair of
innovation ideas, technologies and projects («Uzexpocentre», 2012) it was signed
that contract with JSC «Ammofos-Maxam» on implementation to manufacture of
research results assording this technology (Reference of Committee on
coordination of science and technology advance CCS 0413/622, dated September
28, 2016), and the practical implementation of organic-mineral fertilizer
technology based on Angren brown coal and bentonite was implemented at JSC
«Ammofos-Maxam» (Reference JSC «Uzkimyosanoat» 03-2343/14, dated July 14,
2016). Introduction of the development in agriculture yields possibility increasing
coefficient of efficiency of nitrogen, phosphoric and potassium fertilizer by 5-10%,
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Iincreasing humus content and improvement of physico-chemical and land
reclamation, as well as production of high-performance, export-directed organic-
mineral fertilizer in the Republic.

Approbation of the work. Materials of the thesis were presented at
international and republican theoretical and practical conferences: «High-tech
developments for production» (Tashkent, 2008); «Non-traditional chemical
technology and environmental problem» (Fergana, 2009); «Actual problems of
chemistry» (Samarkand, 2009); «High-tech developments for production»
(Tashkent, 2010); «Development of an effective technology of mineral fertilizers
and agrochemicals of new generation and their application in practice» (Tashkent,
2010); «Dehkonchilik tizimida ziroatlardan mo’l hosil etishtirishning manba va suv
tezhovchi tehnologiyalari» (Tashkent, 2010); «The problems of modern ecology
and biosocial issues for development of the Central Asian region» (Chymkent,
2010); «Actual problems of chemical science, technology and education in the
Republic of Karakalpakstan» (Nukus, 2011); «Prospects for the development of
engineering and technology and the achievement of the mining industry in the
years of independence of the Republic of Uzbekistan» (Navoi, 2011); «Modern
technologies and innovations of mining industry» (Navoi, 2012); «Actual problems
of innovative technologies of chemical, petroleum and food industries» (Tashkent,
2012); «Significance of implementation of the resource-saving agrotechnology for
soil fertility growth, cotton and cotton complex plant feeding» (Tashkent, 2012);
«current engineering and technology of mining and metallurgical industry and
their development» (Navoi, 2012); «The state and prospects of development of
innovative technologies in the field of inorganic materials technology and
chemicalization of agricultural production» (Tashkent, 2013); «Actual problems of
analytic chemistry» (Termiz, 2014); students, graduate students and young
scientists «Lomonosov» (Moscow, 2014); «Soil fertility and actual issues of crops
growth» (Tashkent, 2015); «Mining and Metallurgical Complex: Problems and
Solutions» (Almalyk, 2015); «The Strategies of Modern Science Development»
(North Charleston, 2015); «Actual problems of chemical technology industries»
(Bukhara, 2015); «Mining and Metallurgical Complex: achievements, problems
and modern trends of development» (Navoi, 2015); «Non-traditional chemical
technology and environmental problems» (Fergana, 2015); at a Scientific seminar
of the Scientific council 14.07.2016.K/T.14.01 under the Institute of General and
Inorganic Chemistry, the Scientific and technical center of polymer chemistry and
physics, the Tashkent chemical-technological Institute and the Tashkent State
Technical University on September 9, 2016.

Publication of finding. According to dissertation work total 42 scientific
efforts have been published. Of these, 13 scientific papers, including 7 national and
6 international journals articles recommended by the Higher Attestation
Commission of the Republic of Uzbekistan for the publication of basic scientific
results of doctoral theses.

The structure and the scope of the dissertation. The dissertation work
consists of an introduction, five chapters, conclusion; list of references and
applications. The volume of the thesis is 184 pages.
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THE BASIC CONTENTS OF THE DISSERTATION

The introduction substantiates the actuality of the demand studied research,
describes the objective and tasks, states accordance of research to priority
directions science and technology of the Republic, scientific novelty and practical
findings, reveals scientific and practical value of resulting, introduction in practice
of findings, data on published studies and structure of the dissertation.

In the first chapter of the dissertation «Current state, objectves and
prospect of complex fertilizer and plant growth stimulants based on brown
coal» is a literary review given the characteristics of humic acids, methods of their
leaching from sources of raw materials and describes their exceptional role in
agricultural production. It is shown that in addition to traditional sources of raw
materials of humic acids, such as manure, peat, lignin, bird droppings, weathered
coal, that is oxidized in natural conditions coal, it can be and ordinary brown coal,
but only after the oxidation by any oxidant. There were reviewed the results of
published studies devoted to the oxidation of brown coal with various oxidants.
Some reviews of patent work to obtain organic-mineral fertilizers based on brown
coal have been given. To consider the whole complex of studies on the oxidation
and processing of brown coal, the aim and objective of the present research were
formulated.

In the second chapter of the dissertation named «The oxidation of brown
coal and leaching humic acids from it» refers to the study of brown coal
oxidation from Angren deposit by the mixture of nitric and sulfuric acids,
extraction humic acids from oxidized coal in the form of sodium, potassium and
ammonium humates solution and the definition of their physical and chemical
properties. It has been studied that oxidation process of the Angren brown coal
BOMSSH brand containing 14.1% moisture, 13.7% ash, 72.2% of organic matter
and humic acid 4.1% on the organic mass, by mixture of nitric and sulfuric acid
depending on the concentration of nitric acid (5-30%), the concentration of sulfuric
acid in the nitric acid solution (2.5-20%), temperature (40-80°C) for the duration of
interaction 2 h and ratio of the organic portion of coal : monohydrate of HNO3 is
equal to 1: 2. Results of experiments on the oxidation of brown coal by 30% of
HNO; with different contents of H,SO, are presented in Table 1. It has been found
that optimal oxidation conditions: the concentration of nitric acid is 30%, sulfuric
acid concentration in the nitric acid solution is 5%, the oxidation temperature is
40°C, the duration is 2 h, the ratio of the organic portion of coal to monohydrate of
nitric acid is 1: 2, when the implementation of which it was obtained that oxidized
brown coal containing 61.62% of humic acids and the least (3.49%) of nitrogen
losses in the gas phase were observed.

As a result oxidation of Angren brown coal by mixture of nitric and sulfuric
acid, the content of reactive functional groups is increased in the latter, as the same
coal and in its humic acids. If the starting carbon content of carboxyl group was
0.56 meqg/g and phenolic hydroxyl 1.638 meq/g, only the coal oxidized by nitric
acid these indicators are 3.032 and 4.40 meq/g, respectively. There are 5.02 and
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Table 1

Outlet of coal oxidation products in 30% water solution of HNOs depending
on the temperature and sulfuric acid content

Content of Temperature, °C
Oxidation products | , 220 |0 50 60 70 80
of HNO3s, %

5 851 | 887 | 937 | 943 | 1017

Water-soluble 10 8.64 9.16 9.48 9.57 10.32
substances 15 881 | 932 | 942 | 9.75 | 10.66
20 934 | 941 | 972 | 1028 | 1081
5 124.15 | 12591 | 126.26 | 126.38 | 127.54
Nitrocoal 10 125.43 | 126.37 | 127.07 | 127.16 | 127.79
15 124.29 | 125.49 | 126.05 | 126.25 | 126.42
20 124.13 | 125.10 | 125.17 | 125.37 | 126.04

5 64.83 | 66.08 | 69.77 | 72.20 | 73.37

Alkali-soluble 10 67.71 | 70.04 | 72.02 | 7329 | 7457
substances 15 67.61 | 69.70 | 71.92 | 7325 | 74.26
20 66.00 | 69.43 | 71.37 | 73.08 | 74.22

5 61.62 | 62.79 | 66.02 | 6830 | 69.36

o 10 64.47 | 66.34 | 68.18 | 69.31 | 70.42
Humic acids 15 63.92 | 65.89 | 68.01 | 69.18 | 70.00
20 62.24 | 65.47 | 67.33 | 68.92 | 69.81

5 321 | 329 | 375 | 390 | 401

Fulvic acids 10 324 | 370 | 384 | 398 | 415

15 369 | 381 | 391 | 407 | 426

20 376 | 396 | 404 | 416 | 441

5 26.66 | 25.05 | 21.01 | 1837 | 16.46

_ 10 23.65 | 20.80 | 18.60 | 17.14 | 15.11
Residual coal 15 2358 | 2091 | 1865 | 17.00 | 15.08
20 2466 | 21.16 | 18.71 | 16.84 | 14.97

5 349 | 628 | 1053 | 1468 | 16.47

Losses of (NO, 10 644 | 834 | 11.86 | 1521 | 18.34
NOy) 15 801 | 10.36 | 13.42 | 17.10 | 19.79

20 1011 | 1261 | 1550 | 18.26 | 21.33

4.64 meq/g humic acids in the initial coal, but the coal oxidized by mixture of
nitric and sulfuric acids has 3.889 and 4.581 meq/g (Table 2).
This suggests that the addition of sulfuric acid to nitric during the oxidation of
brown coal, promotes deeper conversion of carbon containing material in humic
acid.
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Table 2
Functional groups content in the coal and products of its oxidation by mixture
of nitric and sulfuric acids

Substance Functional groups, meqg/g
COOH+ | COOH OH
OH
Initial carbon 2.198 0.56 1.638
Oxidized coal 8.47 3.889 4.581
Humic acids of the initial carbon 7.79 3.37 4.42
Humic acids of the oxidized coal 11.15 6.24 4.91
Residual coal of the initial carbon 3.53 0.34 3.19
Residual coal of the oxidized coal 1.265 0.16 1.105

IR spectroscopic examination of the oxidation products of the Angren brown
coal by mixture of nitric and sulfuric acids shows that oxidative destruction of coal
molecule, leads to the formation at the place of bonds breaking of active functional
groups, and that during the processing of coal by mixture of nitric and sulfuric
acids, processes of oxidation, dehydrogenation and carboxylation are occurred.
The process of leaching humic acids from oxidized brown coal depending on the
type of alkaline extractant (sodium and ammonium hydroxides), its concentration,
the temperature and duration of extraction, and the ratio of L: S (extractant: coal)
have been studied. The experimental data are shown in Figure 1 above.

Sodium hydroxide was more effective than the ammonium hydroxide. The
largest amount of humic acid (70.82%) is recovered from the coal by 1% solution
of sodium hydroxide at 80°C and for 30 minutes of extraction. With increasing
concentration of sodium hydroxide, humic acid outlet decreases. With increasing
concentration of ammonium hydroxide, humic acid outlet increased, but the
greatest growth is observed in the range of concentrations from 0.5 to 3%.

Rise of temperature from 20 to 80°C, the extraction time from 30 to 3 min
and the ratio of L: S 8 to 30 leads to an increase of humic acids yield. The outlet of
humic acids in case of using ammonium hydroxide to 3% concentration at 80°C,
L:S = 20 and 30 min and it makes 47.53%. Humic acids recovered by ammonia
water, have a lower number of carboxyl groups as compared to the humic acids
extracted by sodium hydroxide solution. This suggests that the sodium hydroxide
solution effectively destroys the complex bonds between organic and mineral
components of coal as compared to ammonia water.

Sodium solutions, potassium and ammonium humates with 5, 7, 10, 12 and
15% concentration were obtained. Their density, viscosity, saturation vapor
pressure in a wide temperature range and boiling point was defined at different
atmospheric pressure.

The third chapter, «Organic-mineral fertilizers on the basis of oxidized
brown coal, phosphorite of Central Kyzylkum, intermediate products of
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phosphate fertilizers production and phosphogypsum» is devoted to the
development of various types of OMF production technology, and consists of four

main paragraphs.
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Fig. 1. Dependence outlet of the humic acids from the NaOH (a), NH4OH (b)
concentrations, extraction time (c), and ratios of L:S (d).
Temperature, °C: 1- 20, 2- 50, 3-80.

The first paragraph refers to the determination of the possibility of using
mechanochemistry methods for the OMF production. For the experiments there
were used the ordinary brown coal from the Angren field with humic acid content
of 4.1%, which was oxidized by the mixture of nitric and sulfuric acids, brown coal
containing 61.62% of humic acid, and an ordinary phosphorite flour from
Kyzylkum field, comprising (wt.%): P2Ostotal. 17.20; P2Osaccep. 3.19; CaO 46.22;
A|2031.24; Fe,031.05; MgOl75, F2.00; C0O,16.00; P205accep- . P2Ostota. = 18.5%
and a phosphorite dust-like fraction of the CK, which contains (wt.%): 18.54
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P20stotal-; 3.84 P2Osaccep.; 44.72 Ca0; 0.95 Al,O3; 0.80 Fe,O3; 0.80 MgO; 2.22 F;
14.80 COy; P20saccep. = P20stotal = 20.6%.

At the beginning, whether the content of humic acids was changed in the
unoxidized lignite depending on its dispersion. It was found that the coal particle
size with 0.25 mm contain 4.28% of humic acid, 0.16 mm - 5.25% 0.063 mm -
5.56%, and 0.05% - 6.49%. That is, the dispersion of the unoxidized brown coal
from Angren deposit increases in it the content of humic acids a little.

Further it has been tested that whether unoxidized lignite affect on the degree
of activation of the ordinary phosphorite flour at their combined dispersion. It was
found that grinding the mixture of phosphorite flour with unoxidized lignite took in
the ratio 1: 1 to a particle size of less than 0.16mm leads to increase the relative
content of acceptable P,Os by citric acid in phosphate raw up to 36.56% only. The
same result is obtained and under grinding the same phosphate flour. Therefore,
unoxidized Angren lignite cannot be used as an activator for phosphate raw
material.

The mixtures of phosphate raw materials were prepared with oxidized carbon
in a wide range of weight ratios from 1: 0.2 to 1: 1.5 and subjected to mechanical
processing. Activation products were analyzed by known techniques. With
increasing fraction of oxidized coal in admixture with phosphorite flour from 0.2 to
1.5 the relative content of acceptable P,Os by citric acid increases from 26.45 to
68.62% (Table 3).

Table 3
Composition of the mixtures of phosphorite flour with oxidized coal subjected
to mechanical activation

Chemical composition, %
RatioPR:OC |  Crinding -
fime, min ycitic | by | N | qbsance | HA
acid EDTA
1:.0.2 30 14.21 3.74 221 (054 14.46 11.06
1:0.3 30 13.00 4.01 2.47 |0.75 20.06 15.34
1:0.5 30 11.23 412 2.59 | 1.09 29.00 22.23
1:0.7 30 10.01 4.27 271 131 35.76 27.47
1:0.8 30 9.36 4.42 2.82 | 1.44 38.65 29.66
1:1 30 8.56 455 291 | 1.65 43.49 33.39
1:.1.1 30 7.98 4.59 296 | 1.73 45.60 34.90
1:1.2 30 7.69 4.62 3.01 | 184 47.48 36.37
1:15 30 6.82 4.68 3.11 2.0 52.19 40.01
1:1 45 8.57 4.76 2.98 | 1.60 43.46 33.36
1:1 60 8.59 5.02 3.04 |1.62 43.50 33.40

As seen from Table 3 that the weight ratio of phosphorite flour: oxidized coal
is equal to 1: 1, it was received that an effective OMF containing 8.56 of P2Osiotal,
33.39% of humic acids and in which P2Osaccep. : P2Osiota. €qual to 53.15%. The
dust-like fraction from phosphate of CK is more active than phosphorite flour.
Thus, an increase of oxidized coal portion in the mixture with dust-like fraction

63



from 0.2 to 1.5 leads to abrasion and increasing the relative content of acceptable
P,Os by citric acid from 30.15 to 78.28 %. The granulation of the obtained
fertilizers was performed by compaction method. The optimum pressure of the
compaction is 200-300 MPa. However, the strength of the granules was equaled
2.1-2.6 MPa. On the basis of the results it has been proposed that the basic process
flowsheet of the OMF production. The material balance of produce of one ton of
OMF has been calculated.

The second paragraph is devoted to the development of technology of OMF
based on interaction of the nitric-sulfuric acid coal slurry with different kind of CK
phosphorite.

To carry out laboratory experiments the following CK phosphorites were
used: phosphorite flour, dust-like fraction, the compositions of which were given in
the previous paragraph, thermic concentrate containing (wt.%): P2Osiota. 27.26;
P20saccep- 2.54; CaO 53.36; Al,O3 1.30; Fe,O3 0.51; MgO 0,61; F 2.91; CO, 2.41;
P20saccep- : P20stotal. = 9.32% and mineralized mass containing (wt.%): P2Osotar.
14.68; P2Osaccep. 2.41; CaO 40.80; Al,031.17; Fe,051.37; MgO 0.53; F 1.85;
C0212.84; P20Osaccep- - P20stotal = 20.6%.

Oxidation process of coal was carried out by 30% nitric acid in which sulfuric
acid had been entered in an amount to its concentration in the nitric acid solution
was 5 or 10%. The weight ratio of the organic portion of coal to nitric acid
monohydrate was taken 1: 1.6 and 1: 2.0. Coal oxidation process was conducted at
a temperature of 40°C for 2 h. The obtained samples of the oxidation products
were treated by different types of Kyzylkum rock phosphorites. The amount of
phosphate raw material (PR) was calculated based on the amount originally taken
on the coal oxidation in the mixture of the nitric and the sulfuric acids. Norm of
these acids on decomposition of the phosphate raw materials were taken in the
range from 40 to 80% of the stoichiometry on calcium oxide in the raw material.
The decomposition was carried out at 40°C for one hour. Then the resulting acid
mass was ammoniated to pH = 3.9-4.3, dried at 70-75°C to 4-6% of the moisture
content in the product.

Experimental results have shown that it is independent on the ratio of the
organic portion of coal: HNO3: H,SO, increase of acids norm by decomposition
PR from 40 to 80% of stoichiometry leads to a decrease in content of the total form
of P,Os in the products and increasing the relative content of acceptable P,Os,
nitrogen, organic substances and humic acids in the fertilizers. In the case of using
phosphate flour, highest content of humic acids (15.70%) contains fertilizer
obtained at a weight ratio to the organic portion of coal to nitric acid monohydrate
1: 2, concentration of sulfuric acid in the nitric acid solution is 10% and acid norm
on the decomposition of the phosphorite flour is 80% from stoichiometry. This
fertilizer also contains 8.26% of P2Osiora, 6.45% of nitrogen, 22.78% of organic
matter, and the relative content of acceptable form in it is 92.4%. It also contains
12.15% of CaO in water-soluble form is also very important as calcium is the six
most essential plant nutrients.

There have been found the optimal conditions for obtaining OMF based on
use of other types of phosphorite. For dust-like fraction weight ratio of the organic
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part of coal: HNOs;: H,SO,: PR = 10: 16: 2.67: 24.1, acid norm is 80%, the
composition of fertilizers (wt.%): P2Ostota. 8.46; P2Osaccep?.05.; CaOrorar. 20.45;
CaOwatsol- 8.99; N 7.37; 27.40 of organic matter; 15.43 of humic acid; P2Osaccep. :
P20stotal. = 83.33%

For thermic concentrate weight ratio of the organic part of coal: HNOs3:
H,SO4: PR = 10: 16: 2.67: 23.1, acid norm is 70%, the composition of fertilizers
(Wt.%): P2Ostotar. 12.39; P20saccep. 9.22; CaOrotal. 24.25; CaOupatsol. 10.76; N 6.49;
25.67 of organic matter; 14.51 of humic acid; P2Osaccep. : P2Ostotal. = 74.41%.

For mineralized mass weight ratio of the organic part of coal: HNO3: H,SO4:
PR = 10: 16: 2.67: 26.5 to 80% acid norms, the composition of fertilizers (wt.%):
P2Ostotal. 7.37; P2O0saccep. 6.31; CaOi0ta120.83.; CaOwarsol. 8.04; N 6,71; 24.86 of
organic matter; 14.03 of humic acid; P2Osaccep. : P2O0stotal, = 85.62%.

Commodity properties of fertilizers were defined. They are not become
compressed. Even with high moisture content the fertilizer retain complete
friability. The strength of the granules exceeds the requirements of GOST.
Increased hygroscopicity requires packing of the product in bags.

Based on the results of laboratory experiments and experimental work in the
model laboratory plant it was installed that basic technological parameters of the
process of obtaining OMF. The basic technological scheme has been proposed, the
material balance has been compiled and the economic indexes for production of
one ton of OMF have been calculated.

The third paragraph is devoted to the development of producing OMF, using
intermediate products, production of ammophos and suprefos at JSC «Ammophos-
Maxam». The products of mixing oxidized brown coal from Angren with these
intermediates have been studied. The compositions of intermediate pulp after
mixing, the density and viscosity, as well as compositions derived nitrogen-
phosphorus-humic fertilizer have been determined.

After mixing the resulting slurry is in the fluidity condition at the temperature
range of 30-80°C, and there is no difficulty in further processing. When the ratio of
ammophos slurry: wet thick mass of the oxidized coal = 100: 20 it was obtained
that OMF containing 32.15% of P2Ostotal.; P20saccep- © P20stotal. = 99.5%; 13.47% of
N, humic acid of 15.74%, 20.92% of organic matter with the amount of nutrients
61.36% (N + P,Os + humic acids).

When the ratio of suprefos slurry: wet thick mass of the oxidized coal = 100:
20 it was obtained that nitrogen-phosphorus-humic fertilizer containing 17.86% of
P20st0tal, 15.29% of N; 0,42% of CaOuwatsol, 7.0% Of SOszwatsol, 14.67% of humic
acids with the total amount of nutrients 55.24%.

OMF based on oxidized Angren brown coal, and ammophos and suprefos
slurries have good physico-chemical and commodity properties. Hygroscopic point
of the fertilizers depending on the type of phosphate slurry used and its
composition is in the range 62-67% of relative humidity. Granules strength makes
2.5-3.0 MPa.

In the fourth paragraph, the interaction of humic acids in the form of alkaline
(pH = 7.5) solutions of ammonium and sodium humate with natural gypsum, taken
in the range of the weight ratio of humic acid: gypsum from 0.5: 5t0 5: 5, at 40° C
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for 30 min has been studied. The degree of gypsum conversion into calcium
humate and ammonium sulfate that was 12.13% at a ratio of 0.5: 5 and 63.07% at a
ratio of 5: 5 in the case of ammonium humate and 15.66% and 66.10% in case
using sodium humate, respectively.

OMF compositions have been studied which were obtained by oxidizing
ordinary Angren brown coal by nitric acid in the presence of phosphogypsum with
the following by ammoniation of the oxidation products in the range of the weight
ratios of coal organic part: nitric acid monohydrate: phosphogypsum (1: (1.2-1.6):
(0. 4-2.5)). The results are summarized in Table 4.

Table 4
Composition of OMF based on oxidized brown coal and phosphogypsum
Weight ratio of Chemical composition, % Conver-
CO&| HNO3 Orgal’]IC HA CaOtotal, CaOWat‘so So3tota|, So3wat‘so| N sion
phosphogyp- matter degree,

sum %
:12:04 33.26 20.70 4.48 2.31 6.54 5.38 14.19 51.26

:1.2:0.38 29.10 18.13 7.66 2.68 11.17 7.45 14.24 35.70
01.2:10 24.48 15.28 9.55 2.71 13.84 7.52 14.32 23.33
$12:12 21.43 13.37 10.83 2.82 15.75 7.64 14.30 17.51
:1.2:16 20.86 13.02 13.02 3.36 19.04 8.57 14.36 14.01
012:20 16.87 10.49 15.09 3.87 21.95 9.48 14.43 12.19
012:25 13.54 8.41 17.28 4.00 25.19 9.92 14.48 8.38
:16:04 35.03 22.47 4.26 2.25 6.19 5.17 14.89 52.52
:1.6:0.38 31.72 23.35 6.80 2.72 9.91 6.68 14.96 36.40
:16:1.0 26.43 16.97 9.01 2.90 13.22 7.38 15.01 24.82
116:1.2 23.31 14.92 9.98 3.17 14.50 7.66 15.08 21.82
:16:16 22.85 14.60 12.54 3.87 18.22 8.83 15.22 17.46
016:20 18.79 12.03 14.12 4.26 24.82 9.51 15.30 14.68

A I R R I

It is shown that the highest degree of conversion of phosphogypsum (over
50%) in calcium humate and ammonium sulphate occurs at weight ratios of
organic portion of coal: nitric acid monohydrate: phosphogypsum equal to 1: 1.2:
0.4 and 1: 1.6: 0 4, indicating that phosphogypsum can be used as component of
OMF based on ammoniated oxidized brown coal. In the first ratio, the fertilizer
contains 14.19% of nitrogen, 20.70% of humic acids, 32.26% of organic matter,
5.38% SOs3uatsol. and 2.31% CaOuwatsol. IN the second, there are 14.89% of nitrogen,
22.47% of humic acid, 35.0% of organic matter, 5.17% SOgsnatsor. and 2.25%
Caowat.sol.-

The physico-chemical and commodity properties of OMF have been studied.
It is shown that the fertilizer retain their full friability even with high moisture
content. Under the initial moisture content to 5-6%, the fertilizers are not become
compressed. Low hygroscopic point (41.8-48.5%) requires packing the OMF in the
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fourfold layered bitumen paper or plastic bags. The strength of the granules with 2-
3mm s 2.4-2.7 MPa

Based on the results of laboratory experiments and experiments on a
laboratory model installation the necessary technological parameters of the process
of obtaining OMF have been installed. The basic technological scheme has been
proposed, the material balance of production has been compiled. Wholesale cost of
one ton of OMF has been determined, which is 309597 sums without taxable
income and 371516 sums with taxable income.

The fourth chapter, «Organic-mineral fertilizers on the basis of oxidized
brown coal from the Angren deposit and bentonite» presents that the bentonite
clay have already widely used worldwide in agriculture, and Uzbekistan has its
scale reserves. We have decided to combine high agrochemical results of coal-
humic compounds with such high agrochemical properties of bentonite clays and
obtain coal-humic bentonite fertilizers.

The coal-humic bentonite fertilizers can be obtained in the following way.
After oxidizing the brown coal from the Angren deposit by mixture of nitric and
sulfuric acids obtained mass was separated by filtration in the solid and liquid
phases. The liquid phase was directed to the head of the process to dilute the initial
59% of nitric acid while wet solid phase was ammoniated to pH 3.5-4.0. Then fine-
grained (0.25 mm) and dried (4-6% H,0) bentonite (ratio by weight of the organic
portion of coal to bentonite was 100: (3-15)) was added into ammonized cake.
Resulting mixture was stirred, and directed to drying, in which the granulation
process was taken place by balling. It has been found that the addition of bentonite
allows to appreciably increase the strength of coal-humic bentonite granules.
However, the nitrogen content in the fertilizer is high. Therefore, in order to reduce
the content of nitrogen in fertilizers coal oxidation products were washed twice
with water at a weight ratio of the organic portion of coal: H,O was equal to 1:
0.28, then bentonite was added to the wet ammoniated product, and it was
granulated.

In the composition of the obtained coal-humic bentonite fertilizer washed by
twice of the solid phase of the oxidized coal reduction of nitrogen content as
compared to the variant without washing is only about 1%. Therefore, in order to
reduce perceptibly nitrogen content, the oxidation products were subjected three
times washing.

For the first washing oxidation products the mixture of washing solutions of
HNO; with a concentration of 21.3% obtained in the second and third stages
washing. The mixture of the filtrates obtained after separating the oxidation
product and the first washing steps with the contents of 27.1% HNO3 directed to
the process to dilute initial HNOs;. Because of filtration process and a three-time
washing of oxidized coal 81.75% of the nitric acid from its initial mass is returned
in the cycle. The oxidized portion of the coal after three washing mixed with
bentonite. Further the resulting wet product was granulated, dried, subjected to
determine its chemical composition and strength of the granules. Characteristic of
the obtained coal-humic bentonite fertilizers is summarized in Table 5 above.
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Table 5

Composition and strength of the coal-humic bentonite fertilizers granule

Ratio of organic N, % | Organic matter, | Humic acids, | Moisture , Granule
part of % % % strength,
coal:bentonite MPa
When using Navbahor PPD bentonite
100:5 3. 65 71.60 54.03 5.06 2.01
100:10 3.16 67.07 50.48 5.15 2.34
100:15 3.08 62.96 47.04 5.19 2.59
When using Navbahor PBG bentonite
100:5 3.56 75.89 56.79 4.98 2.00
100:10 3.11 73.04 54.21 5.17 2.12
100:15 3.09 68.86 51.42 5.03 241
When using Azkamarsk bentonite
100:5 3.75 76.53 57.61 5.01 2.09
100:10 3.14 73.20 54.92 5.20 2.28
100:15 3.02 69.45 52.01 5.18 2.65
When using Lagon bentonite
100:5 3.61 76.21 57.10 5.05 2.02
100:10 3.13 72.92 54.15 5.32 2.35
100:15 3.07 68.97 51.64 5.26 2.49

The data shows that the nitrogen content decreased, for example at a weight
ratio of organic part of coal: bentonite equal to 100: 10 from 5.63 to 3.14%, and in
which the organic substance in the fertilizer, was 73.20%, humic acids was 54.92%
and strength was 2.28 MPa.

Physico-chemical and commodity properties of the coal-humic bentonite
fertilizers were defined. The fertilizer has good physico-chemical and commodity
properties, they are not become compressed and up to 15-20% of the initial
moisture, the fertilizer retains friability.

On the enlarged laboratory model installation and at JSC «Ammophos-
Maxam», the technology of the coal-humic bentonite fertilizers with the yield of an
experimental batch of products have been worked off. It has been found the basic
technological parameters of the process. Based on results of the laboratory
experiments and experimental-industrial tests the technological scheme has been
developed (Fig. 2) and the material balance has been made up for production of the
novel coal-humic bentonite fertilizer.

Technical and economic calculations of the coal-humic bentonite fertilizer
production have been carried out; the wholesale price of it is 261061 and 313273
sum, respectively, without taxable income and with taxable income.

The fifth chapter, «The results of agrochemical tests of novel organic and
organic-mineral fertilizers» studies effect of organic and OMF on the soil fertility
on the number of microorganisms of average salted soils under cotton.

The oxidized brown coal has been taken, the composition of which has
written in Chapter 2, the oxidized coal was as an OMF fertilizer combined with
phosphorite flour. It is shown that both organic and the OMF increase soil fertility.
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Under their application, the content of humus in the soil, mobile forms of
phosphorus and potassium have been increased.
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Fig. 2. Based on principle technological scheme for production of coal-humic
bentonite fertilizer
1- pressure tank for circulating nitric acid; 2- pressure tank for acids; 3-automatic concentrator;
4-reactor; 5-belt vacuum filter; 6-absorber; 7, 15-aspirator; 8-screw mixer; 9-dry rotary; 10-
cyclone; 11-scrubber; 12-receiver for absorptive liquid; 13-sizing screen; 14-crusher; 16, 17-
vacuum receivers.

Cotton productivity when an application organic fertilizer jointly with the
complete mineral fertilizer exceeds considerably yield as comparison with the
same mineral fertilizer. Application organic and organic-mineral fertilizers
increases the number of microorganisms agronomically important groups:
ammonificator, assimilators of mineral nitrogen oligotrophs oligonitrophilic,
actinomycetes. Active microbial transformation process of carbon and nitrogen
containing compounds introduced with fertilizers increases in soil of humus
content by 16,4% (OMF in a dose 1000 kg/ha) and 23.0% (organic fertilizer in a
dose of 1000 kg/ha). Agrochemical tests of OMF (coal-humic bentonite fertilizer)
have been conducted that prepared based on Angren oxidized brown coal and
bentonite in field condition under cotton. It was revealed that the OMF containing
In its composition nitrogen, humic acids when application in additional fertilizing
cotton were effective as compared with mineral fertilizers amended by the
equivalent amount. It was shown that for a double introduction of OMF on 25
kg/ha of nitrogen in common with 50 kg/ha of nitrogen of ammonium nitrate in the
phases of budding and flowering during the additional fertilizing of cotton in the
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soil, creates optimal conditions not only nitrogen, but also phosphorus nutrition of
cotton, thereby it is improved that the flow of nutrients in cotton organs. This
increase of the cotton yield is 2.3 c/ha more as compared to the control variant.

CONCLUSION

The main scientific and practical results obtained in the implementation of the
dissertation are the following:

1. It has been determined the optimal oxidation of Angren brown coal brand
BOMSSH (brown, walnut, small, seed, rubble), containing 14.1% of moisture,
13.7% of ash, 72.2% of organic matter and 4.1% of humic acid to the organic
mass, by the mixture of nitric and sulfuric acids: nitric acid concentration is 30%,
sulfuric acid concentration in solution of nitric acid is 5%, the oxidation
temperature is 40°C, duration is 2 h, ratio of the organic portion of coal to nitric
acid monohydrate is 1: 2. Under implementation of the oxidation, the oxidized
brown coal containing 61.62% of humic acids has been obtained. Moreover, it is
observed the least (3.49%) losses of nitrogen in the gas phase. The oxidation
Angren brown coal by the mixture of nitric and sulfuric acid, in the latter reactive
functional groups content is increased, at that can be observed the same coal and its
humic acid.

2. It has been studied that the leaching process of humic acids from oxidized
brown coal depending on the type of alkaline extractant (sodium and ammonium
hydroxides), its concentration, the temperature and duration of extraction, and the
ratio of L: S (extractant: coal). Sodium hydroxide is more effective than the
ammonium hydroxide. The largest amount of humic acid (70.82%) is recovered
from the coal by 1% solution of sodium hydroxide at 80°C and 30 minutes of
extraction. With increasing concentration of sodium hydroxide humic acid outlet
decreases. With increasing concentration of ammonium hydroxide humic acid
outlet increased, but the highest increase is observed in the range from 0.5 to 3%
concentrations. Increasing the temperature from 20 to 80°C, the extraction time
from 3 to 30 min and the ratio of L: S from 8 to 30 leads to an increase yield of
humic acids. The outlet of humic acids in case of using ammonium hydroxide with
3% of concentration at 80°C, L:S = 20 and for 30 min makes 47.53%. By
evaporation of these solutions at 80°C humate solutions obtained with 5, 7, 10, 12
and 15%. Density, viscosity, saturation vapor pressure were determined in a wide
temperature range and boiling point at different atmospheric pressure for the
obtained solution sodium, potassium and ammonium humates.

3. It is shown that the deep dispersion of the mixtures of either ordinary
phosphate flour or dust-like fraction of phosphorite from the CK with oxidized
brown coal from the Angren deposit leads to obtain phosphorus containing
organic-mineral fertilizers with high content in acceptable form of P,Os and humic
acids. When the initial weight ratio of phosphorite flour: oxidized coal, equal to 1:
1, in the fertilizers mixture after dispersing product containing P;Osiot. 8.56%,
P20saccep- © P20storat. = 53.15%, 1.65% of nitrogen, 43.49% of organic matter and
33.39% of humic acids has been obtained. Fertilizer mixtures easily granulated by
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pressing after dispersion. The optimum compacting pressure is 200-300 MPa. The
strength of the granules lies in the range 2.1-2.6 MPa.

4. There has been found the optimal process conditions for producing
nitrogen- phosphorus-humic fertilizer on the basis of interaction of nitric-sulfuric
acid coal slurry with different types of phosphorite from CK. Fertilizer containing
8.26% of P,0si0ta1, 6.45% of nitrogen, 22.78% of organic matter, 15.70% of humic
acids, 12.15% of water-soluble CaO and in which the ratio P2Osaccep. : P2Ostotar IS
92.4% was obtained. Commodity properties of products were defined. Fertilizer is
not become caked. Even with a high moisture content, it saves complete friability.
The high hygroscopicity requires packing of the product in bags. The strength of
granules (2.2-2.6 MPa) exceeds the requirements of GOST 95.11-77. The principle
technological scheme of the production has been proposed. The material balance
and economic indicates of the production for 1 ton of OMF have been calculated
and recommend for industry.

5. There have been determined the composition and properties of novel OMF
produced by mixing the oxidized brown coal of the Angren deposit with
intermediates production of ammophos and suprefos. Formed after mixing the
slurries in the range of 30-80°C remains in the fluid condition, and there is no any
difficult for their further processing. When the ratio of ammophos slurry : wet
thick oxidized mass of coal in ratio of 100: 20 OMF containing 32.15% of
P2O0stotal-; P20saccep. : P2Ostotal. = 99.5%; 13.47% of nitrogen, 15.74% of humic acid,
20.92% of organic matter with the amount of nutrients 61.36% (N + P,Os + humic
acids) was obtained. When the weight ratio of suprefos slurry : wet thick oxidized
mass of coal in ratio of 100: 20, nitrogen-phosphorus-humic fertilizer containing
17.86% of P,Osiotar., 15.29% of N, 0,42% of CaOwatsor., 7.0% 0Of SOswatsol, 14.67%
of humic acids, with the total amount of nutrients 55.24% has been obtained.
Resulting fertilizers have good physico-chemical and commodity properties.
Hygroscopic point of fertilizers depending on the type of phosphate slurry used
and its composition is in the range of 62-67% relative humidity.

6. It has been shown that such a large-capacity waste of wet-processing
phosphoric acid production, as is the phosphogypsum, and which is thrown away
into the blade, and it can be used for the production of organo-mineral-sulfur
containing fertilizer. For that it is necessary to oxidize lignite by nitric acid in the
presence of phosphogypsum with following by ammoniation of the oxidation
products. The highest degree of conversion of phosphogypsum (over 50%) in
calcium humate and ammonium sulphate occurs at weight ratios of organic portion
of coal: nitric acid monohydrate: phosphogypsum equal to 1: 1.2: 0.4 and 1: 1.6:
0.4, respectively. When weight ratio of 1: 1.2: 0.4, the fertilizer contains 14.19% of
nitrogen, 20.70% of humic acids 32.26% of organic matter, 5.38% of water-soluble
SO; and 2.31% of water-soluble CaO. In the second one 14,89% of nitrogen,
22.47% of humic acid, 35.0% of organic matter, 5.17% of water-soluble SO3 and
2.25% of water-soluble CaO. The basic technological scheme has been offered.
The optimal process condition has been presented. The material balance of
production for organic-mineral and sulfur-containing fertilizer using oxidized
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brown coal and phosphogypsum has been calculated. Wholesale cost of 1 ton of
the fertilizer, has been determined.

7. It is shown that a mixture of oxidized Angren brown coal with bentonite
(Azkamarsk, Navbakhor, Lagonsk) at optimal regime by mixture of nitric and
sulfuric acids are perspective in order to obtain high-performance of OMF. When
the ratio of the organic portion of coal: Azkamarsk bentonite is 100: 10, coal-
humic bentonite fertilizer containing 3.14% of nitrogen, 73.02% of organic matter
54.92% of humic acids, with the strength of the granules is 2.28 MPa and humidity
5.2 % is obtained. The fertilizer is not become caked and retains friability even at
high humidity.

8. Agrochemical and microbiological tests on effectiveness of the organic
(oxidized in optimal regime by the mixture of nitric and sulfuric acids of Angren
brown coal containing humic acids up to 61.62%) and OMF (combination of
oxidized coal with phosphorite flour) showed that both enhance soil fertility.
Application of organic and OMF increases the number of microorganisms,
agrichemical important groups such as: ammonicators, assimilators mineral
nitrogen, oligotrophs, oligonitrophilic, actinomycetes. Active process of microbial
transformation of carbon and nitrogen compounds, introduced with organic and
OMF, which increase the content of humus in the soil by 16.4% OMF-1000 kg/ha)
and 23.0% (OF-1000 kg/ha), as well as intensifies the chain transformation of
macronutrients as soil and made with fertilizers. When application coal-humic
bentonite fertilizer on 25 kg/ha of nitrogen in the phases of budding and flowering
during the fertilizing of cotton in common with 50 kg/ha of nitrogen from
ammonium nitrate, cotton crop made 40 c/ha, which is 2.3 c/ha as compared with
mineral fertilizers in an equivalent amount (control option).

9. Technical and economic accounts on the production of OMF have been
performed. Wholesale price makes from 261 061 to 309 597 sums without taxable
income and 313273 to 371516 sums, respectively with taxable income depending
on the type of fertilizer. Low cost and high agrochemical efficiency of OMF
determines the suitability of the organization of large-scale production.
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