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PA3PABOTKA TEXHOJIOI'NX IEPEPABOTKH HU3KOCOPTHbBIX ®OCP®OPUTOB
HEHTPAJIBHBIX KbI3BIVIKYMOB COJISAHO-, A3OTHO- U CEPHOKHUCJIOTHBIM
PA3JTIOKEHUEM

Hwoa ammonuiinawean acoculi Ipummanute peorocux Xoccaiapu maokux Kuiunean ea nacm cugamiu Mapxazuil
Kusuaxym pocpopumnapunu xnopuo, numpam, cyiopam Kucromanu Kauma uwiaau mexHos02uACy uuiad YuKUiean 8a ¥0cuu
oynean cycnen3usioan mypaxkab gocgopau yum 6a mozananean RPeYUnumam Onuul YYyH MexHON02UK @Gouoananuus
MYMKUHAUSU KYPCAMUNLAH.

Taanu cyznap: ocpopau yeumnap, pocghopum, napuanai, aMMOHUUAGUWMUPULL, XTOPUO KUCTOMATYU KAUMA UULALI,
KOH, CYCnen3us, puiompam, 3pumma.

B pabome uccnedosanvl peonocuueckue c80UCMEA AMMOHUSUPOBAHHLIX MAMOYHBIX PACMBOPO8 U paspabomana
MEXHON02UsL nepepabomKu HUKOCOpmuuix ocghopumos Llenmpanvivix Kvi3bLIKyMO8 CONSIHO- U A30MHOCEPHOKUCLOMHBIMU
cnocobamu u NOKA3aHo, 4mo o6pazylowuecst CyCneH3uu MmexHOI02UYHblL OISl NOJYYEeHUs. CLONCHBIX POCPHOPHBIX YOObpeHull u
OYULYEHHO20 NPeYURUMAama.

Knrwouesvie cnosa: Docopnvie yoobpenus, @ocghopum, pasnodicenue, AMMOHUZAYUA, COTAHO KUCTOMHAS
nepepabomxa, MeCmopodicoeHue, CYCneH3usl, Yuibmpam, pacmeop.

The rheological properties of ammoniated mother liquors have been studied and the technology of processing low-grade
phosphorites of the Central Kyzylkum with salt and nitrogen-sulfuric acid methods has been developed and it has been shown
that the suspensions formed are processability for obtaining complex phosphorus fertilizers and purified precipitate.

Key words: nitrogen, phosphorus, decomposition, ammoniate, by means of hydrochloric acid processing, Deposit,
suspension, filtrate, solution.

Llenbto naHHOW paboOThI sBIsSETCS pa3pabOTKa TEXHOJIOTMH MPOM3BOJCTBA MpELMIIUTaTa IMyTEM
COJISIHO-, a30THO- M CEPHOKUCIOTHOTO pAa3JIOKEHHsI HHU3KOCOPTHBIX (OCHOPUTOB C YCTAHOBJIECHUEM
ONTHMAJIBHBIX TIAPAMETPOB MPOU3BOACTBA. Hamu ObLI MiCCiIe10BaH MPOIIECC COMSTHOKUCIOTHOM 00padoTKU
HU3KOCOPTHBIX (hocopuroB LlenTpanbHbix KbI3bUIKYMOB, XMMHUYECKUH COCTAaB KOTOPOIO IPHUBEJIEH B
pabore.

ConsiHOKMCIIOTHOW ~ 00pa0OTKe MOABEPrajiuch HU3KOCOPTHhIE (ochoputsl  LleHTpaabHBIX
KbI3bUIKYMOB, XUMHUYECKUI COCTAaB KOTOPBIX MpHBeAEH B padborax [1-4]. Pasznoxenue npoogunu 5%-Hoi
COJISTHOM KHCIJIOTOHM, MPUTOTOBJICHHOW pa3baBneHneM 32%-HOW KuciaoThl. HopMa KHCIOTHI cocTaBisiia
100% OT cTeXMOMETpUH OTHOCUTEJIBHO COAEpkKAHMS TUOKCHIA Yriepoja B HCXOJIHOM (ocdopure.
DKCIepUMEHTHl MPOBOAMIN Ha JIAOOPAaTOPHOW YCTaHOBKE, COCTOALICH U3 TPyO4yaToro CTEKISTHHOTO
peakTopa, CHa0XEHHOTO JIOMACTHOW MEIIAJIKOW, MPUBOJAMMOW B JBM)KCHHE MOTOpoM. HeoOxommmoe
KOJINYECTBO COJITHOM KHUCJIOTHI IIOMEIAIN B PEAKTOP U 100aBIISUIN PACU€THOE KOJUYECTBO HU3KOCOPTHOTO
¢dochaTHOTO CBHIPHS NPHU HHTCHCHBHOM IIepEeMEIIMBaHUKM (CKOpOCTh BpamieHus Memainku - 250-300
00/Mun). Temnepatypy peakiiMOHHON MacChl Mo iep>kuBaiu Ha ypoBHE 40-45°C ¢ TOMOIIBI0 KOHTAKTHOTO
TepMomeTpa. 3arpy3ky dhochopuTa OCyIIECTBISIIN B TCUCHHUE S5-7 MHH.
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Paznenenune xmopkanbnuiiochaTHOW TyIbIBl OCYIISCTBISUTH JACKAHTAIlMEW C JajmbHeHIen
(bunpTparMeit CryeHHol YacTi U TPOMBIBKOM Ocajika HCXOIHOM BOIOM. BhiieieHHbIN 0caok pasiiaraim
CMECBIO a30THOW U cepHO KucnoT rpu cootHommeHnu HoSO4-HNO3 = 9-18:91-82.

CymMmapHas HopMa KucaoT coctaBisiia 100% OoT CTeXHOMETPHUH OTHOCUTEIBHO COJISPIKaHMS OKCHIA
KaJIBLIHSI B OCAJKE. A30THO-CEPHOKHUCIIOTHYIO BBITSDKKY CTaIuHO aMmMoHu3upoBaiu 1o pH= 1,5, 2,5 u 4,5.
BiustHre mapamMeTpoB Ha XUMHUYECKUI COCTAB JaHHBIX PEAKIMOHHBIX CHCTEM OTPaKeHO B paborax [1-4].

enpro HAIIMX MCCIIEIOBAHUM SBHIIOCH OMPEACIICHUE PEOJTOTUYECKUX CBOMCTB MPOMEXKYTOUHBIX U
KOHEYHBIX PEaKIIMOHHBIX MYJIBII.

[InoTHOCTH 0Opa3yrOUMXCA MYJNbII ONPEAEIN NTUKHOMEeTpruueckuM MeTooM (V=25+0,015mm), a
BSI3KOCTh — C IIOMOIIBIO CTEKJISHHOTO KamwuiipHoro Buckosumerpa BIDK-1 ¢ o =1,52 mm mnpu
temmneparypax 20, 40, 60 u 80°C [5-7].

Jlns uccnenoBaHus MCIOIB30BANIA JIBa BUJIa a30THO-CepHOKUCIOTHOHN BHITSDKKM ACKB: ACKB-1
(H2SO4:HNO3=9:91, ACKB-2 (H2SO4:HNO3=18:82; AMMOHU3aIHIO HA MEPBON CTAIUK MPOBOIHIU 10
pH=1,5; 2,5; 4,5 u Ha BTOpO# cTaauu oT 2,5 1o 4,5. 3aBUCUMOCTh PEOJTOTHICCKUX CBOMCTB (PUIBTPATOB OT
TEXHOJOTMYECKUX IapaMeTpOB HaIJISIHO H300pakeHa B BHAe HoMorpamm (pucynku 1 um 2). U3
HOMOTPaMMBbI | BUIHO, YTO C MOBBIIIEHHEM TeMIepaTypbl U pH cucTemsl BI3KOCTh (PUIBTPATOB CHIKACTCS.
C poctom Temmepatypsl 10 40-45°C MIOTHOCTB Pe3K0 CHIDKAeTCs NpsMOIMHEHHO, a npu Gomee 45°C -
HE3HAYUTEIIBHO.
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Puc.1. Homozpamma usmenenus niomHocmu pacmeopos 6 zagucumocmu om pH u memnepamypot cucmemsl. 1- npu
npumenenuu ACKB-1; 2- npu npumenenuu ACKB-2.

Bmussuue pH Ha peonormueckue CBOWCTBAa Myibll HMMeeT Oojee CIOXHBIM Xapaktep. U3
HOMOrpaMMbl | 1 2 BUIHO, 4TO IpU 3HaYeHuAX pH=1,5-2,5 Ha KprBO#l 3aBUCUMOCTH UMEIOTCI MUHUMYM U
MaKCHMyM, KOTOpPBIE XapaKTepU3YIOT OOpa30oBaHHE PACTBOPUMBIX U MAJIOPACTBOPHMBIX THAPO- U
TuruapodochaToB MIEITOYHO3EMETBHBIX METAJUIOB H aMMOHUIHBIX (DOC(hHATHBIX KOMIUIEKCOB MOJYTOPHBIX
OKCH/IOB.

VYcranosneno, uro mpu pH=1,5 creneHs ocaxaeHus MOJTYTOPHBIX OKCUAOB cocTaBiseT 77,40-90,3
% c obpa3zoBaHHeM rejecoOpa3Hoit Macchl pacTBopuMbix coenuHennin NHa(Fe,Al)z*Hg(POs)s* 6H20 u
NHa(Fe,Al)3*H14(PO4)s*4H20, mocine pasnenenus KOTOPOi moiaydeHa 0osiee JerkoTeKyvas skuakast ¢asa.
[ostomy, npu pH=1,5 MIOTHOCTL ¥ BA3KOCTb KHAKOM (a3l cHikarotes Ha 93-99, 93-101 kr/m® u 0,08-
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0,63; 0,23-0,85 clI3 coorBercTBerHO mpu npumeHeHN ACKB-1 1 ACKB-2.I1pu noBeimenuu pH Goiee 2
B wuHTepBamax pH=1,5-2,5 ob6pasyrorcs (NHa)2(Fe,A)*Mg(HPO4)F u muruapodocdarsl Kaabius,
KOTOpBIE HA HOMOTPaMM€ TPOSBIISIFOTCS. MUHUMYMaMH, HUBEJIUP YIOIUMBICS C TIOBBIIICHHEM TEMITCPATYPHI.

T T 0 ﬁy‘
0,5 15 2,5 45 Pad
pH

BsizkocTn, cll3
Y
DY

Puc.2. Homozpamma usmenenus a3Kk0cmu pacmeopos 6 3agucumocmu om pH u memnepamypuot cucmemet. 1- npu
npumenenuu ACKB-1; 2- npu npumenenuu ACKB-2.

Conepxanust CaOgonn) 1 P205(s0xm) B XKUAKOM (aze BTopoii ctanuu Ha 1,5-2,0% Hibke, yeM B IepBoi
cTtaauu. BBUy 3TOro 3Ha4eHUs IJIOTHOCTH M BA3KOCTH BO BTOopoM ctaauu B 1,03-1,10 u 1,08-1,16 paza
HUKe, 4eM B mepBoil craauu. Hampumep, c¢ nossimenuem temmeparypbl oT 30 no 70 °C 3HaueHus
IIIOTHOCTH M BA3KOCTH CYCIIEH3MH M pAcTBOPOB CHIKAOTCA Ha 35-48 kr/m® u 2,99-3,62 cIl3
cootBeTcTBeHHO. C moBbimieHueM pH cycneH3uu 3Ha4eHHsI IJIOTHOCTH M BSI3KOCTH CHIDKAIOTCA U
konebmorcs B uHTepBaiax 1,060-1,265 r/em®u 2,86-7,65 cll3.

Ha ocHoBe npoBeneHHbIX 1a00paTOPHBIX UCCIIEOBAHUI U OIBITOB HAa MOJEJIbHOI J1TabopaTopHOH
YCTaHOBKE INpEAJIOKEeHa NMPUHLIUINAIBHAS TeXHoJorudeckas cxema (puc. 3). B peakrop (5) mHeKoBbIM
nutateneM (4) nomaercsa ¢ocdopur u3z OyHkepa (3) u uyepe3 HamopHblil Oak (2) consiHas KucCiIoTa
KoHueHTpauueit 5% u3 émxoctu (1). IlepemeninBanue mysbIbl OCYILECTBIIACTCS MEXaHUUECKOH JIONAaCTHOM
Memankou. [lynemna u3 peakropa (5) HacocoMm (7) uepes mozarop (8) momaércs Ha JIGHTOYHBIA BaKyyM -
¢buieTp (9), rae NpoAYKIMOHHBIA pacTBOp OTAeNsAeTCs OT oOpaboTtaHHOro (ocdokoHienTpara. [lepenus
13 J103aTopa Bo3Bpamaercs B peaktop (5). OThuiabTpoBaHHBIN XJIOPKATIBIIMEBBIA PACTBOP HAMPABIISIETCS B
coopuuk (10) w® wucmomb3yercs MO Ha3HAYCHUIO (HampUMep, B  TEXHOJOTHUH  IOJIYYCHHS
HU3KOTEMIIEPATypHOro IieMeHTa). POoChOKOHIEHTPAT NOCIIE IPOMBIBKHM Ha (PHIIBTPE, TPAHCIIOPTUPYETCS B
peakrop paznoxenus (11) gepes 6ynkep (15) u mHekoBbIi cMecutens (4). [IpoMbIBHASI BOAAa OT TPOMBIBKH
dbocdhokonneHTpaTa codupaetcs B coopauke (12) u ucnonb3yercs s pa30aBICHUS COMSTHON KUCJIOTHI B
peaxtope (5). B peaxtop paznoxenus (11) monaércsa pochokonnentpar uepes 6ynkep (13) nurarenem (14).
Tak >xe B muTaTeNb ogaeTcs a30THas kuciota (15), a cepHas kucioTa u3 HaropHoro 6aka (16) mogaercs B
peaxtop (11). ITocne pa3noskeHus B Te4eHHH 2-3 MUH ITyJIbIa HacocoM (71) mepexaunBaeTcs uepes 103aTop
(18) na nenrounsiii puneTp (19). [Tepenus u3 mo3aropa Bo3BpamaeTcs B peakTop pasioxkenus (11).
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Ha ocHOBaHMM TMOMY4YEHHBIX JaHHBIX MPEAJIOKEHA NPUHIMIUATIbHAS TEXHOJIOTUYECKas cXema
MpoIIecca COJITHO-a30THO-CEPHOKUCIIOTHOM nepepaboTku ¢ochaTtoB (puc. 3) W paccuuTaH MaTepHaIbHBINA

Oananc (puc. 4).

®Docopur -775,4 kT Comnsnas kucnora 610,63 kr
N 20% P,0s 32% HCI
< 2
A
ConstHOKHUCTIOTHAs! 00paboTKa
XJop-KaabUUEBBIM pacTBOP
) | v
HeHTpHudyTa < Paznenenue
< | ITpombiBKa P Boma
369,24 kr pochopuTHbIit < 4
ocayiok urs mosrydenust NPK
419.3 xr

° Cepnas xuciiora 50.35 kr. 93 %

¢ \

¢A30THa;1 kucaoTa 522.50 xr. 52.5%

A30THOKHCIOTHOE Pa3I0KCHUE

111.3 kr Boma 2

|

2 100 kr Boma

d |

216,18 kr ynoOpuTeIbHbIN
MPELUIHUTAT

z 50 Kr Boma

<
<«

127,09 xr npenunutar

103,4 xr docorumnc
coep KaIluii 11aM Pa3snenenue
1000 xr
\ 4
Ammonnsanus | NH-
l A 4 13.26 xr
NH
IIpombiBKa QunbTpanus ¢ 3 2
v
Amvmonuzanus 11 NH:
! v
ITpoMbiBKa |4 QunbTpanus
| I
AKKY 820,0 kr KKY
v

Puc. 4. Mamepuansnblii 6ananc KUc10mHoIl nepepadomKu HU3KOcopmusix gocgopumos Lllenmpanvrvix Koizoiikymos
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OtdunberpoBaHHBI HUTPOGDOCCYTH(MOKATBIIMEBBIA PACTBOP HampaBisieTcs: yepe3 coopHuk (20) B
xpaawuiie (21). TIpombiBHass Bojma mociae NPOMBIBKK (ocdorurcoBoro mwiama Ha ¢uiabtpe (19)
Hanpasisiercss B cOopHHK (21), a 3aTeM B xpaHwiuiie HUTpodoccynbpokampureBoro pacreopa (21) wmu
UCIIONIBL3YETCs AJIsl pa30aBIeHUS COMSTHOM KUCIIOTHI.

Ocgetnennblii HUTpodoccynb(poKanbIUeBbI pacTBOp cobmpaercs B cOopHHUKE (22), OTKyna C
TIOMOIIBIO LIEHTPOOeKHOro Hacoca (23) momaéres Ha l-yro cTajguio aMMOHM3aIMu Ha carypatop (24%).
AMMOHM3MpPOBAaHHAS CYCIIEH3Hs MoaaeTcs Ha neHTpudyry (25%), rie orensercs ocanok oT KUAKOi (a3bl.
Ocajok mojaercs Ha penyisnartop (261), kyna omHOBpeMeHHO HoAaeTcss MHOAKUCIEHHAs BOJA.
PerynsnupoBaHHas CYCIIeH3Hs mojgaeTcs Ha neHtpudyry (271). Beinenennsii ocanok cocrasa, (Bec. %):
P>0s -16,88; CaO — 29,46, CO, — 3,65; N — 0,4; H2O — 36,93 otnpaBisieTcst Ha nepepaboTKy B y100peHue,
a OCHOBHOM (pMIBTpAT M MPOMBIBHASA Boja |-0if cTaguy aMMoHM3anMK cobuparoTes B coopauke (281) u ¢
IOMOIIBIO LIeHTpoOekHOro Hacoca (291) momarorcs Ha BTOpYIO cTagmio aMMoHm3anuu. Ocafok NepBoii
CTaguM  OTHpABISIETCS IS TIOJIYYEHHUS  CIOXKHOTO  a3oT-, ¢docdop-, Kanpluil-, MarHuii-,
xKelezocoaepkainero ynoopenus. Ha Bropoit cragun nonydaetcst o0ecTopeHHblil npeuunuTat. Kujakas
(aza HampaBJIICTCS IS TTOTYUSHUS YKUJIKAX YIOOPCHHUIM.

Takum o00pazoM, Mo pe3yabTaTaM MPOBEICHHBIX HCCICIOBAHUN COCTABICHBI MaTepUaTbHbBIE
OanmaHchl W pa3paboTaHa MPUHIUIHATIBHAS TEXHOJOIMYECKass CXeMa COJITHO- M a30THOCEPHOKHCIOTHOU
nepepabotku  (ochoputoB ILleHTpanbHbix KBI3BUIKYMOB € TONYYE€HHEM CIIOKHOTO yAOOpeHUS W
MPEUUIUTATA JBYXCTAIUMHON aMMOHHU3AMEN a30THOCEPHOKUCIOTHOM BBITSKKH.
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Hypmypooos Tynxun Hcamypooosuy — kaHouoam mexsuueckux Hayk, OOyeHm
Kageopvr «Xumueckas mexnonoeusy HaslT'U;

Opkaes Axmam Yinauwesuu — 00Kmop mexHuueckux Hayx, npogheccop kageopsvi
«Xumuyeckas mexnonozusi Heopeanuieckux gewgecmey TXTHU;

Kyuapos baxpom Xatipuesuu — kanouoam mexHuieckux HayK, Cmapuuil
Hayunwvii compyonux MOHX AH PY3
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