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YpaH (nat. Uranium), U (uMTtaeTcs

«ypaH»), paANOaKTUBHbIN XUMNYECKUUN

3fIeMeHT C aTOMHbIM HOMepoMm 92,
YPAH aToMHas macca 238,0289. AktuHoupa.

238,028 MNepwopa nonypacnapa
5F 6d' 7s°

oT 2,45-105 net no 4,51-109 ner.

KoHdurypaums Tpex BHELHUX 3NeKTPOHHbIX crnoeB 5s2p ®d 1°
f 3

6s? p°d'7s? ypaH otHocutcs k f-anemeHTam. PacnonoxeH
B llIB rpynne B 7 nepuoge nepuoanyecKkon CUCctemMbl
aneMeHToOB. B coegnHeHUAX NposBnseT cTeneHU OKUCIEeHNs
+2, +3, +4, +5 n +6, sBanentHocTtu I, Ili, IV, V n VL.
AnekTpooTpuuaTtenbHOCTb no MNMonuHry 1,22.




YpaH Obin oTKpbIT B 1789 r HeMeLUKUM XUMUKOM

M. I. KnanpoTtomMm npu nccnegoBaHnm mmHepana
«CMOJIAHON OOMaHKM». HazBaH UM B YeCTb NNaHeTbl
YpaH, otkpbiTon Y. lepwenem B 1781r. B
MeTansIM4ecKoM COCTOSAHMM ypaH nony4yeH B 1841r
dpaHuy3ckum xummkom 3. lNMenwvro.

PaguoaktMBHOCTb ypaHa ob6Hapyxun B 1896 r ¢opaHuy3 A. bekkepenb.

NMepBOHa4YanbLHO ypaHy NnpunucbiBanu atoMmHyr maccy 116, Ho B 1871
O. N. MeHpgeneeB npuwien K BbIBOAY, YTO ee Hago yaBouTb. [Nocne
OTKPbITUA 3NIEMEHTOB C aTOMHbIMU HoOMepamu oT 90 oo 103
amMmepukaHckmm xumuk I. Cndéopr npuwien K BbIBOAY, YTO 3TU
anemMeHTbl (aKTUHOUAbI) NpaBUNibHee pacnonaraTtb B Nepnoan4yeckKkomn
cucTemMe B O4HOMU KneTtke ¢ aniemeHToM Ne89 akTtnHuem. Takoe
pacnorioxXeHue CBA3aHO C TeM, YTO Y aKTUHOMAO0B NMPouUcxoauT
AocTpounka 5 f-anekTopoHHOro noaypoBHA.
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aH — XapaKTepHbIN 3NeMeHT Angd
| 3EeMHOW
kopbl. CogepxaHmne B 3eMHoun kope 2,5-10-4% no
mMacce. B Mopckon Boge KOHUEHTpauna ypaHa MeHee

10-9 r/n, Bcero B Mmopckon Boae cogepxuntcea ot 109 go
1010 ToHH ypaHa. B cBobogHoM BMAe ypaH B 3eMHOM
Kope He BcTpedvaeTtcs. M3BecTHO okono 100 mmHepanos
ypaHa, BaxkHenme us Hux HactypaH U,O,, ypaHuHUT
(U,Th)O,, ypaHoBas cmonsiHas pyaa (COAepXXUT OKCUabl
ypaHa NepeMeHHOro coctaBa) U TIOSMYHUT

Ca[(U0,),(VO,),]-8H,0.




YpaH nonyyaroT U3 ypaHOBbIX pyAa,
copepxawumx 0,05-0,5% U. U3Bne4yeHune
ypaHa Ha4uuHaeTCcs C NonyyYeHus

KOHLeHTparTa.
Pyabl BbilwenaymBaloT pacTBOpamMu CEpHOMN, a30THOU KUCNOT Unu wenodbto. U3
nony4eHHOro pacTBopa ypaH U3BfeKkawT B Buae okcupa unu tetpadgropuaa UF ,
MeTOAOM MeTannoTepMuu:
UF ,+ 2Mg = 2MgF ,+ U
O6pa3oBaBLIMNCA YPaH COAEPXKUT B HE3HAYUTENbHbIX KONIMYecTBax NpumMecu
Gopa , KaaMUA N HEKOTOPbIX APYruX 35IEMEHTOB, TaK Ha3blBaeMbIX PeaKTOPHbIX
apoB. lNornowasn obpa3syrowmecs npu paborte sAepHOro peaktopa HeMTPOHbI, OHU
AenarT ypaH HenpurogHbIM Ans UCNONb30BaHUA B KayecTBe S4epHoro
roproyero.
UYToObI M30AaBUTLCA OT NpUMecen, MeTarJiIM4eCKUn ypaH pacTtBOPSAIOT B a30THOMN
kucnore, nonyyvas ypaHunsutpar UO,(NO,),. YpaHunHuTpart akcTparupyror us

3)y
BOoAHOro pacrteopa Tpubytundoccarom. MpoayKT O4NCTKU U3 IKCTPAKTa CHOBA

nepeBOAAT B OKCUA ypaHa Unu B TeTpadTopua, U3 KOTOpbIX BHOBb NOJy4yaroT
MeTann.

YacTb ypaHa nony4aloT pereHepauuen oTpaboTaBLuero B peakTope sifiepHoro
roptoyero. Bce onepauum no pereHepauum ypaHa npoBoAAT AUCTaHLUOHHO.




Digriveckue CeolicT

YpaH — cepebpucro-benein brnectawmm metann.
MeTannuyecknmn ypaH CyLLECTBYET B TPEX
annoTtponunyecknx mogmdukaumax. o 669°C
ycTondmBa a-mMmogmdunkaumsa ¢ opTopombunyeckom

peweTkon. OT 669°C go 776°C yctonumea b-
MoanduKauunsa ¢ TeTparoHanbHoU pelleTtkon. 1o
Temnepatypbl nnaeneHns 1135°C yctonumnea g-
Moamndomkaums ¢ kybmnyeckom oo beMHO-
LEHTPUPOBAHHOWN PELLETKOMN.

Temnepatypa kunenmsa 4200°C.




MUYecKue CeolcT=a

XumMunyeckasa akTUBHOCTb MeTaliyin4eckoro ypaHa Bbicoka. Ha
BO3yXe OH NOKpbIBaeTcs NyeHKoOW okcuaa.
MopolwkooOpa3HbIn ypaH NMpPo¢opeH, NpU CropaHnn ypaHa u
TePMUYECKOM pPa3noXeHM MHOIMX ero CoeaMHeHUn Ha
Bo3ayxe obpasyertcs okcupa ypaHa U,O,. Ecnu aToT okcua
HarpeBaTb B aTMmoccepe Bogopoaa npu temnepartype Bbille

500°C, obpasyetcsa anmokcup ypaHa UO,;:

U,O, +H, = 3UO, + 2H,0
B3aumooeucTBys c ranoreHaMmu, ypaH gaeT ranoreHMabl ypaHa.
Cpean Hux rekcadptopua UF . npeacraenseT cobou xentoe
KpucTannum4yeckoe BeLlecTBO, JIerko cyonumupyrouieecs gaxe
npu cnabom HarpeBaHuu (40-60°C) u cTonb Xxe nerko
rmaponusylouleecs Boaon. BaxHeulwee npakTrnyeckoe
3Ha4yeHue umeeTt rekcadTopmpa ypaHa UF ..




lNMpu B3aumogencTeum ypaHa ¢ BOAOpPOAOM obpa3yeTcs ruapuva
ypaHa UH,, obnagatoLwmnmn BbICOKOU XMMUYE€CKON aKTUBHOCTLHO.
[Npu HarpeBaHun rmapuva pasnaraetca, oopasysa sogopon u
NOPOLUKOOOPa3HbIN ypaH.

C yrnepoaowm ypaH obpa3syet Tpu kapobuaa UC, U,C, n UC,.
B3anmogencremem ypaHa ¢ KpeMHUEM MnoslyYeHbl cunmumabl
U.Si, U,Si,, USi, U,Si, USi, n U Si,,.

Mony4yeHbl HUTPUALI ypaHa (UN, UN,, U,N,) n cboccuabl ypaHa
(UP, U,P,, UP,). C cepou ypaH obpasyet psag cynsdupaos: U,S,,
US, US,, US, nU_gS..

MeTtannuyeckun ypaH pacteopsiercs B HCl n HNO,, meaneHHo
pearnpyet ¢ H,SO, u H,PO,. Bo3HukaroTt conu, copnepxalume
KaTMoH ypaHuna UO_ %,




B BOOHLIX pacTBOpax CYLECTBYIOT COEANHEHNS ypaHa B
CTEeNeHsX oKncrenmsa ot +3 go +6.

WNon U3* B pacTtBope HeycTonums, noH U** ctabunex B
OTCYTCTBMWE BO3ayXa.

MNoHbl U3* MMeIoT XxapaKkTepHYyH KpacHyH OKpacky, MoHbl U4 —

3eneHyto, noHel UO,*" — xenTyio.

B pactBopax Hanbonee ycTon4ymBbl COeAUHEHUSA YpaHa B
cTerneHn okucrieHna +6. Bce coegnHeHns ypaHa B pactBopax
CKITOHHbI K rmaponunay 1 KomnrekcoobpasoBaHuio, Hanboree
cUnbHO — KaTnoHbl U n UO 2",




B mukpokonunyectaax (10-5-10-8 %) oOHapyXMBaeTcA B TKAHAX pacTeHUN,
XUBOTHbIX U YyenoBeka. CoeaAnHeHMs1 ypaHa BcaCcbIBalOTCA B XXeNnyao04YHO-
KuwedyHom tpakte (okorno 1%), B nerknx — 50%. OcHoBHbIe geno B
opraHusmMme: cernieseHka, Mo4YKu, CKernert, NeYeHb, Nerkme n 6PoHxo-
neroYHble numcartnyeckue y3nbl. CogepkxaHne B opraHax U TKaHAX
YyernoBeKa M XXUBOTHbIX He npesbiwaeT 107 rr.

YpaH n ero coeanHeHUA BbICOKOTOKCUYHbI. OCOOEHHO onacHbI a3pPo30sU
ypaHa u ero coeguHeHuUn. [ina aapo3onen pacTtBOPMMbIX B BoAe
coeanHeHuu ypaHa lNAK B Bozayxe 0,015 mr/m3, Ana HepacTBOPUMbIX
c¢dopm ypana NAK 0,075 mr/m3. MNpu nonagaHnn B opraHn3m ypaH
AEeNCTBYeT Ha BCe OpraHbl, ABNASACH OOLWEKNeTOYHbIM A40M.
MoneKkynsapHbIM MexaHM3M AeUCTBUA ypaHa CBA3aH C ero CoCOOHOCTLH
noaaBnsATb aKTUBHOCTb (pepmMeHTOB. B nepByro oyepenb nopaxarTcs
No4YKku (NOABNAKOTCA OeNioK U caxap B Mmo4e, onurypus). lMNpwu
XPOHUYECKOU MHTOKCUKALMN BO3MOXHbI HapyLUeHUS KPOBETBOPEHUA U
HEepPBHOWU CUCTEMbI.
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[TpyumMeHeHu e

MeTannuyeckumn ypaH u ero coeaguHeHus
MCNONb3yHTCA B OCHOBHOM B KayecTBe
AOEepPHOro ropro4vero B AAepHbIX peakTopax.
Manoo6boraweHHasa cMmeCb U30TOMNMOB ypaHa
NMPUMeHsIeTCA B CTaUMOHAPHbIX peakTopax

ATOMHbIX 3fIeKTPOCTaHUUMN.

[TpoayKT BbICOKOW CTeneHn oboralleHnsa — B
SAEPHbIX peakTopax, paboTtatoLmx Ha ObIC
HenTpoHax. 2°U asnsercs
NCTOYHUKOM Si4EPHON SHEPTUU
B S4EPHOM OPYXUN.

AtomHas 3pa

2381 Cny>XMT UCTOYHUKOM BTOPUYHOIO
AePHOro ropHYEro — MNIYTOHUS.
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[1ymato, 4To MOA Npe3eHTauusa Bam

noHpaBunack! Moxete ncrnonb3oBaTb
ee B y4ebHbIX uensax. Cnacnbo Bcem...
P.S. Tonbko He 3abbiBanTe 00

aBTopckux npasax!!! YYEHUK

112 Knacca Berniukoe VeaH
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