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PaccmarpuBaemslii B paboTe anmapar aecyoinu-
Maruu npumMensiercss Ha Cyonumaraom 3aBose AO
CXK. On mpemgHa3zHadeH Jisl MOIYYEHUSI TBEPIO-
ro rekcadropuja ypaHa U3 MHOTOKOMIIOHEHTHOT'O
raza. Amnmapar jaecyOiMMaiu IMpeCTaBiIsIeT CO-
0ol CTaJbHYI0 BEPTUKAIBHYIO 00OTPEBACMYIO IIH-
JIUHJIPUYECKYIO0 EMKOCTh, HUXHSISI 4aCcTh KOTOPOTO
3aKaHYMBAETCA KOHYCOM U 3allOPHOM 3aJIBUKKOM.
BHyTpu ammapara CMOHTHpOBaHa TpyOuaTka, CO-
CTOsIIAs U3 Kackaia TpyOoK DUIb/10 COSMHEHHBIX
CEKIIMOHHO-TTapaJIeNIbHO.  TpyOKH — 3aKperieHbI
BEPXHUMHU KOHIIAMHU B KPBIIIKE arapara.

JecyOnumanust rexcadpTopua ypaHa MpOXo-
JIUT BO BPEeMsl JIBUKCHHUS HATPETOTO TEXHOJIOTHYE-
CKOTO rasa BJIOJIb TPYyOUaTKH, B KOTOPYIO MOAAETCs
xJagareHt. TeMrieparypa W JaBJICHHUE B arrapare
og00paHbl TAKMM 00pa3oM, YTO MPOUCXOTUT (az3o-
BBIi1 TIepEX0/1 1[eJIEBOTO MPOJYKTAa U3 Ta3000pa3HOro
COCTOSIHHSI B TBEPJIOE BEIIECTBO U €r0 MOCTEIICHHOE
HapacTaHUEe Ha TOBEpPXHOCTH TpyOuatku. COpoc
HAKOIUICHHOTO rekcaTopHia ypaHa BBIMOJIHSACTCS
B pe3yJbrare NpOIyCKaHUs 4yepe3 TpyOuaTKy ari-
rapara TEIJIOHOCUTENSI C BBICOKOW TeMIEPATypoOil.
CKopoCTh HapacTaHHs JAecyOjuMara 3aBHCUT HE
TOJILKO OT TEMIIEPaTyphbl MOBEPXHOCTH TPyOUYaTKU
Y TEXHOJIOTUYECKOTO Ta3a, HO U KOHIIEHTPAIlUU aK-
THUBHBIX KOMIIOHEHTOB Ta3a. [1o u3BecTHON paBHO-
BECHOU KOHIICHTPAIIUM KOMIIOHEHTA OIPECIIIeTCs
pabounii quana3oH TeMIepaTyp B KOTOPOM MPOIece
necyonumariuu uAET Hauoosee 3pdexruBHo. Takum
o0pa3oM, ImyTeM HM3MEHEHHUs pacxojia XJjaJlareHTa
[P U3BECTHON KOHIIEHTPAIUU 1[SJIEBOTO MPOAYKTa
B arapare, MOXHO MOJIJICPKUBATH TEMIIEPATyPy Ha
MMOBEPXHOCTH TPYOUATKK B HY>KHOM JHaIla30He.

Ha ceronusiiuHuil 1eHb nepes MHOTUMU MPEe.-
MPHUATUSIMU CTaBUTCS 3aj1a4a CHUKCHUS DKCILTya-
TalMOHHBIX 3aTpaT. OIHUM U3 CIIOCOOOB SIBJISICTCS
MOBBIIICHUE APPEKTUBHOCTH PAOOTHI OTICIIBHBIX
y3JI0B armapara. Y3eni Moja4yu TeIIOHOCUTENS WK
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XJIalareHTa B TpyO4aTKy BKIIIOYaeT B ce0s KaK Mmol-
TOTOBUTENBHYIO ammaparypy, Tak M paclpeneiu-
TEJBbHYIO OOBSI3KY Ha camoM jnecyomumarope. Cy-
IIECTBYIOIIMNA aJrOpUTM YIPABICHUS aIllapaToM
JecyOnuMaIuy He yYuThIBAET Harpy3Ky Ha ammapar
M cOCTaB mepepadaTbiBAEMOrO CHIPbsI, YTO BICUYET
3a co0oli HepalMoHAIBFHOE PAaCcXOJOBaHME XJiaja-
renta. Ero mepem3ObITOK NPUBOAMT K HM3JIUIIHEH
Harpyske Ha ero MOJr0TOBKY M PELUPKYIISALHIO.

Pa3paboTka anroputma yrpaBieHUs, YUHUThI-
BAIOIIEr0 00BEM IIENIEBOrO MPOAYKTa B TEXHOJO-
THUYECKOM Ta3e, TEeKyllee BpeMsi paboThl B peKUME
HaKOTICHHs JiecyOnrnmara MO3BOJIUT CHU3UTH JKC-
TUTyaTallMOHHbIE 3aTpaThl, CBA3aHHBIE C MOATOTOB-
KOW TETJIOHOCUTEJIS U XJIa/lareHTa.

BBuny orpaHn4eHHOro KOJM4ecTBa KOHTPOJIH-
pPYEMBIX MapaMeTpoB pEeLIeHHe 3aJlaud MUHUMH3a-
MU 3KCIUTyaTallUOHHBIX 3aTpar 3aTpyAHHUTENbHA.
BrIrogHbeIM pelieHneM  SBIISIETCA MCIOIb30BaHUE
METO/1a MaTeMaTH4eCKOro MOJIEIMPOBAHUS, YTO TO-
3BOJISIET BBISIBUTH HEOOXOAWMBIC 3aBUCHMOCTH JIJISI
MOCTPOCHMS aJaNTUBHONM CHUCTEMBl YIPABICHHUS.
Panee Obiia momydeHa maremMaTHuecKash MOAECTDH
ONMKCHIBAIOIIAs TEPMOAMHAMUYECKHE IMPOIIECCHI,
MIPOXOSAIINE MEXIY XJIaAareHTOM, HapacTaroluM
cioeM jAecyOnumara W TEXHOJOTHYECKHUM Ta30M
[1]. TernoBoit 3pdekT XuMHUECKOI peakiuu pac-
CUHTBHIBAJICS UCXOAS W3 KOHIIEHTpAIMM LIEJIEeBOrO
MPOAYKTa B TEXHOJIOTHYECKOM Ta3e U OKa3bIBaJl
OCHOBHOE BIIMSIHME Ha HArpeB XJaJarcHra B TpyO-
yarke. B To)xe Bpems, ToNIuHa ClI0s1, HapacTarole-
ro gecyOnumara OKa3bIBaeT BIMSHHE Ha CKOPOCTb
JecyOnuManuu, CHUKAeT TETIONPOBOAHOCTD BCEi
cucTeMbl. B pesynbrare yero mpoMCXOAWUT IOBBI-
IIEHHE TEeMIIEpaTyphl MOTPAaHUYHOTO CJIOS CO CTO-
POHBI TEXHOJIOTHYECKOTO Ta3a, 4TO MPHUBOAUT K
3aMeJUICHUIO Tpolecca jaecyonumanun. MoMeHT
HACTYIUIEHHUS TEIIJIOBOTO PABHOBECHUS XapaKTepHU3y-
eT OKOHYaHue mpoliecca maccooomena. [lo naHHbIM
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MaTeMaTHYECKOr0 MOJICITUPOBAHUS COCTABIICHA 3a-
BHUCHMOCTbB pacxojia XJIaJlareHTa B TpyOJaTKe ara-
para OT TONIIUHBI CJIOS JecyOmMara U KOHIIeHTpa-
IIUH [EJIEBOTO MPOIYKTA B TEXHOJIIOTHUECKOM Ta3e.
Ha ocHoBaHMUM pe3ynbTaToOB MPOBEICHHBIX UC-
cienoBaHW OBIT pa3paboTaH aJITOPUTM JO3HPO-
BaHMS TEIUIOHOCHUTENS JUIS CUCTEMBI YIPaBICHHS
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IIpn mepepaboTke MOHAIIMTOBBIX KOHIIEHTpA-
TOB, TPEACTABIIIONINX COO0H KOMIUIEKCHBIE (hoc-
(aThl peKo3eMENbHBIX JIEMEHTOB, TOPHUS U YpaHa,
OJTHOY M3 HanOOoJIee CIIOKHBIX SABIISETCS 3a/1a4a pas-
nenenust P30 1 pagnoakTHBHBIX 2JIEMEHTOB.

[{enouHOM MeTOA MO3BOJSIET YK€ B Havale
cxeMbl otaenuth Gocdop u cmecy P3D [1]. Ilpu
3TOM paJAMOAKTHBHBIE DJIEMEHTHI OCAXKIAIOTCS B
BHJIE CMECH THAPOKCH/IA TOPUS U ypaHaTa HaTpPHUS.
s ompenesnieHnst BOSMOYKHOCTH OTJICJICHUS ypaHa
OT TOpHUS B OTOH CMECH C TIOMOIIBIO XJIOPUAA aM-
MOHHS HEOOXOAMMO OBLIO M3YYHTh MOBEJICHHE OT-
JIETBHBIX KOMIIOHEHTOB B TIPOIECCE BCKPBITHSL.

B nanHO# paboTe mpuBEACHBI pe3yabTaThl IKC-
MIEPUMEHTOB TI0 BCKPBITHIO AMypaHaTa HATPHUS XJI0-
PHUIOM aMMOHHS.

Jis skcnepuMenToB ucronb3oank Na, U, 0.,
MONyYeHHBI W3 pacTBOpa HUTpaTa ypaHWiIa JI0-
OaBreHueM THIpOKCHAa Harpus. s momydeHus
XOpomio  (UIBTPYIOIIETOCS OcCalka OCaKICHHE
npoBoauiu 0,5H. pactBopom NaOH B uHTepBase
pH=7-8 [2]. Janee ocagok ypaHaTra HaTpus OT-
(UITBTPOBBIBAIIM U CYIIMIIN TIpU Temneparype 115—
125°C B TeueHue IBYX 4acoB.

OXJTaKAEHHBIA OPOAYKT U3MENbYAIN, CMEIIH-
BaJM C KPHUCTAJUIMYECKUM XIJIOPHUIOM aMMOHHUS,
pacTupany B CTyNKe Ui TOMOT€HU3AIlU! U CTIeKa-
1 B GaphopoBBIX THIVISAX MpH Temmneparype 250—
300°C:

Na,U,0,+6NH,Cl=

=2U0,Cl,+2NaCl+6NH, +3H,0.

[TockonbKy XJIOpH]] aMMOHUS pa3iiaraeTcst Mpu
temneparype 337,6 °C 1 yacTUYHO TepseTcs B IPO-
[ecce BCKPBITHSL, TO YISl ONPEeNICHHS ONTHMAIIb-
HOTO COOTHOIIICHHSI PEareHTOB J00aBISII TpeX-,
TISATH-, CEMH- M IeCATUKpaTHbIA n366iTok NH,Cl ot
cTexuoMeTpuu. HarpeBanue mpoBouiu J10 MOJTHO-
T'O MCYE3HOBEHUS MMapoOB aMMHAaKa.

XJopu ypaHuia BhIIEIa4MBaIl U3 TIaBa BO-
JIOH, QHUITBTPOBAIH C TIETIBIO OT/ICNICHHS HE BCKPHIB-
HIerocsi IMypaHara HaTpHsl.

Omnpenenenne KOIMUYECTBA ypaHa B pacTBOpe
NPOBOAMIM OOBEMHBIM METOJIOM C HCIIOIbh30Ba-
HUEM B Ka4eCTBE TUTpaHTa Omxpomara Kamus [3].
JLJ1st 9TOTO XJIOpH]] ypaHHila TIEPEBOIMIIN B CYIb(aT,
Boccranapnuanu U (VI) mo U (IV) B cpene cepHoif
KHCJIOTHI B TeUEHHE 25 MUH. U MPOBOJIMIIN TUTPOBA-
HUE B IPUCYTCTBUU (QeppOHHA.

JJ1st Ka)K/10TO MOJILHOTO COOTHOILICHHS peareH-
TOB aHAJIU3 TOBTOPSIIN OT 5 710 7 pas.

Pesynbrarel Mccie0BaHUN TPENICTABICHBI B
Tabnure.

Tab6auua 1. Pe3ynbraTsl uccieaoBaHus

MoJpHOE COOTHOIIIE-
HHE Na2U207 :NH 4Cl

CreneHb BCKPBITH, %o

1:3 89,43+3,10
1:5 90,54+2,78
1:7 96,70+ 1,66
1:10 97,57+ 1,40

381



