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B pal5oTe
111 

coo15manocb, 'ITO npa o15ny'leHHH Pu
262 

ycxopeHHhiMH HoHaMx Ne
22 

ol5pa3y-

260 
eTCH CDOHTaBHO nenmnul!CH H30TOD 104 C nepROAOM nonypacnana - 0,3 cex. nnu onpene-

neRRH ROpHAKOBOro BOMepa H MaCCOBOro 'IKCna CHBTe3HpoBaHBOrO H30TORa RCROnL30BanHCb 

<!>a3a'lecxae MeToA&I. Bhlno 

peaxnHH Pu 
242 

( N e 
22

, 4n 

-34 2 
( 2.10 eM npx saeprHH 

ROKa3aBO, 'ITO <i>Y HKJtHH B0315yl!UieRHH HMeeT BHA , 0)1(8naeMh!A nnH 

) 104
260

• BenH'IHRa S<jl<l>eKTHBHOrG Ce'leRKR B M8KCHMyMe 

qacTHn 113-115 M ae) 15nH3K8 x 3H8'1eRHIO, npe ncxa3 &lB8eMoMy ua 

OCHOBaHHH SMRHpB'IeCKHX 3aKOHOMepHOCTel!. 8 KOHTp OnbHblX ORh!TaX C npyrHMB MB WeHHMH H 

260 
150MI5apnHpyiOI!lRMB '18CTBil8MB, B KOTOpb! X 104 He MOr o6pa3 0 B aTbCH, H30TOn C yxa3aR-

HhiM H B b! We CBOliCTBaMH He H815niOnanCH. 

Y'IHTblB8H TPYAHOCTb H3 y'leHHH npony xToB unepHbiX pe8KJtH A co CTO/Tb HH3KHMH BbiXO

naMH (npHMepHO OAHH aTOM 38 5 '18COB pai50Tbl y CKOpHTe nu), 8BTOphl p 8 150T hl/ l/ ROn'lepKH

B810T Ba~HOCTb npOBeneHHH XHMH 'IeCKHX SKCRe pHMeHTOB nnR n OROnHHTe nbHOl! HneHTH<!>HK8JlHH 

H OABOBpeMeHHOro H3y'leHBH XBMB 'IeCKBX CBOliCTB HOBOro sne MeHT a. 

flo H3BeCTHO A 8KTBBHAROA rKROTe3 e /
2

/ B p RAY TSI~enbiX TpaacypaHOBhiX s neMeHTOB 

DpoHCXOAHT 3 a DOnHeHHe 8TOMHOA s neKTpOHHOll o15ono'IKB 51 , 'ITO DpHBOABT K 8HanOrHH 

CBOIICTB STHX sneMe HTOB C naHT8HHn aMB. 3neMeHT 103 non~eH o 15nanaTb 14 s neKTpoHaMH 

51 • 104 sneMe HT non~eu 15&ITb cneny iOI!lHM qneaoM nepexonuoro puna 6 d , T.e. aaanoroM 

r a <!>HHR 1 H, cne nOBa TenbHO, · p e3KO OTnH'!aTbCH DO XKMH'IeCKHM CBOl!CTBaM OT CHHTe3HpOBaHHhiX 

3a nocnenuae ron&! Tpaa cypaHOBhiX s neMeBTOB annoTb no 103. 

C nenbiO XBMH'IeCKOl! HJteHTK<!>BKaDHH 104-ro SneMeHTa Mbl npennpHHHnH RODb!TKY cpaB

He HB!I c aoAcTB xnopanoe Cm , Cl , HI a a o eoro s neMeaTa. 

Paaee aaMB 6&In pa3p a 15oTaH MeTon s xcnpeccaoro aenpep&lBHoro pa3neneau11 sneMea

T OB Ill K IV noi50'IHblX rpynn B BRAe ra3 oo6 pa3HblX xnopHAOB/S,
4
/: 

flpOAYKTbl snepBblX peaxJtHl!, B bineTaiOI!lBe K3 AOCT8 TO'IHO TOBKOl! MHWeBH 3 8 C'leT OT-

na'IH, xnopupyiOTCH npH B3aHMOAel!CTBHH C napoo15pa3HblMH NbC I a unu ZrCI • • Xnopanhl 

nony 'laeMh!X panHOH30TOROB Zr B HI Tpa HCDOpTHpyiOTCH DOTOKOM ra3a K neTeKTOpy H3ny

'leHHH, flpH 3 TOM B Bb! l5paHHblX ycnOBHHX xnopHAbl sneMeHTOB Ill rpynnhl 3a C'leT ancop6JtHH 

3Rnep)I(8BaiOTCR Ha CTeHKaX ra30BOrO TpaxTa R Ha cnenuanbBbiX <!>HnbTpax. Co3naaaaH yCTa-

HOBKa R03BODHna RpOBOAHTb XHMH'IeCKHe onepaJtHH C aTOM8MH OTAa'IH Bl5nH3H ol5nyqaeMol! 

3 



NBWIIBll BIIDOCpiiACTBIIBBO B IC8MIIpe llBICROTpoBa. nponecc 8H8nR38 BIIAIITCSI aenpepb!BHO, noa

BORSISI BblDORUTb BIICb 8B8ni3 38 AOIDf CIIKYHAbl OT MONIIBT8 oC5pa30B8BliSI 8TOM8. 

280 
XBNB~IICKRII Onb!Tbl CO 104 RpOBOARRRCb 88 yCKOpBTIIRII MBOr038pSIAHblX ROBOB 

2 
OH.RH. Mameab upenCTaBnsrna enol! Pu0 2 ( 700 wxr/ CM ) , B8aeceHBbill aa anJOMBHReByiO 

Ill 
ojlonbry. HCDORio3YIINblll nnyTOBBll BNen TOT lKII COCT8B1 ~TO R B J R COA11p)l(8n 97% B30-

TOD8 Pu
242 

Mameab oe5ny~8R8Cb ROB8MR Ne
22 

C 3BeprRell 114 MaB npB RBTIIHCBBBOCTB ny~
)[8 - 2. 10 

12 ~8CTiflll cex. 

B xa~ecTBe xnopRpyJOmero areaTa B aocBTensr DpBMeBsrnacb cwec .. uapoB NbCI
1 

a 

ZrC1 4 (8:1) RpB oC5mew n8pllB81ILBOM A8BniiBliB -0,2 MN.pT.CT. 0CBOBBb!M KOMnOBIIBTOM ra-

30BOll CNIICB DO OC5'beMy C5bln 830T DpB A8Bn11BliB - 115 8To 

i1BABK8DBSI OCKOIIJ<OB CnOBT8BBOrO neneBBSI npoBOABn&Cb CnJOASIHblMR AeTIIKTOp&MB/
5/ 

KOTOpble OMbiBanHCb noTOKON r838, TpaacnopTRpyiO!IIIIro xnopRAbl 3RIIMIIIITOB IV rpynnbl. ne

TIIKTOpbl BenoCpiiACTBIIIIIIO DepiiA onbiTOM oC5p8C58TblB8nRCb AnSI CIISITHSI B8KOnn.eBHOrO ~088 
161 

OT cno.HT8BBOrO AIIRIIIIBSI npRMIICR yp8.H8 B CRIOA8 • 011H p83MIIIII8RRCb B n8p8~RB-K8AMBII-

BOll 38IIIRTII 1 ~T05bl YNII.HbWRTb B03MO)I(BOCTb Allnii.HR.H yp8B8 non B03AIIliCTBBIIM BllliTpoBBOro 

B3RY'fiiBBsr ycKopaTensr. BbinB npoBIIAIIBbl ABe cepRR ODblTOB. B nepBoll cepRB TeMneparypa 

ra3oBOro Tp81CT& saxonanacb aa ypoBae 220-250°. Bper.tsr npoxo)I(Aeaasr ra3oBOro noTOK8 oT 

MRWIIBB K AIIT<lKTOpy 5b!RO p8BBO -0,2 CIIK., npoAon.~RTIIRbBOCTb ABHJKIIBBII r838 BAORL Jlll-

2 
TeiCTOp8 - 112 CIIK. (nno!II8Jlb AeTIIICTOpOB COCT8Bnlln8 1400 CM ). 

uo.nt 
Kax 5b1RO nOK838.HO B yCROBIIIIX Onb!T81 88 xnOpBpoB8Bllll H nep&BOC B30TOnOB HI 

I! AIITeJCTOpy 38Tp8'1HB811TCII Bll C5onee 0,4 CIIKYBAbl R HilT noTepb ra~HBII B XHMH·'IIICKOM 

npollecce. B To lK& Bpewsr npoacxonano oTneneaxa B30TOnoB Cm , Cl R Sc c Koa¢<j>xnaea-

. 1 18 
TOM~p8BHbiM RpRMIIpBO l50. npa RBTerpanbHOM nOTOK8 4. 0 '18CTifll 88 MRWIIHb1 T.e. 38 

- 600 'I&COB oe5ny'le.HBR, 5bln.B 3aperacTpRpoB8Bbl 4 axTa neneaasr, 'ITO npawepuo B 10 p a3 

280 
IIBlKII OlKBA&eNoro acW>exTa oT 104 • OneaKR B03NO)I(BOro ojloa8( cno.HT8HBoe R Bb!Ry)I(Aea-

lloe JleneiiRe npRwecell yp8aa) A&JOT BllnR'IRftY 11a C5onee onuoro coC5biTBR 38 BCIO cepRIO 

OIIblTOB. 

Bo BTOpOll cepRR ODb!TOB TIIMDIIp8Typ8 r&30BOro Tp81CT8 5b1R8 DOJlBSIT8 JlO SOQ-350°. 
17 

BpeMSI perRCTp81lRB COCT8BnKRO 0. 7 CIIIC. npR RBTerpanLBOM DOTOICII 6.10 '18CTRD H8 

MBWIIBb 1 T.e. 38 00 ~8COB 75blno 38perRCTpRpoB8HO 8 8KTOB AIIRIIJIRR 1 ~TO COOTBIITCTByeT 

OJICIIA&IIMOMY a¢<1>exry. Ko~lfllBIIIIT O'IHCTKR oT Cm , Cl R Sc coxpaaancsr B8 npeJKIIIIM 

ypoBIIe. Pacnpenene.HBe BCIIX 12 aKTOB nene.HBsr no BpeweHBblM RHTepBanaM ae npoTaBOpe~HT 
Ill 

D9pROAY nonypacnana B O,S + 0, I cex., onpeJleneuaoMy B npar.tepao no 100 coC5blTHRM. 

npRBIIAIIHBblll pe3ynLT8Tbl nOK83blB8IOT1 'ITO CRBTII3RpoB8HBblll H30TOD no XRMH'IIICKBM 

CBOJICTB8N Hll DOXOJK H8 TSilKIInblll 8KTR.HRJ!Bblll 3RIIMIIHTbl R no HIIKOTOpb!M CBOliCTB8M BbiC

IIIero xnopHAa 5na3ox K ra~BRJO. 
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TaxHM o6paaoM, XHMH'I&CKHM MeTOIIOM npoBe11eaa aeaaaHCHMaH HlleHTHci>HKaiiHH nopHII

xoaoro aoMepa H3Y'faeMoro Hllpa, xoTopaH no11TBep11Hna aaxn~'leaae, caenaaaoe a111• Oaao

apeMeHoo nOK838HO, '!:TO 104 :;meMeHT RBmJeTCH 'JReHOM IV rpynnhl nepHOIIH'19CKOll CHCTe

Mbi Meaaeneeaa. 

AaTophl npRHOCRT cao~ rny6oxy~ 6naro11apaocTb 'lneay-xoppecnoaaeaTy AH CCCP 

f.H. <l>nepoBy 38 nOCT8HOBKy npo6neMbl 0 MHOrO'IHCneHHbl& 06CylKJleHHH, nOCTOHHHOe BHHM8HH& 

H nOIIIIeplKKy npR BbinOnHeHHH pa6oTbi. Mbl O'leHb npH3H8TenbHhl B.n. nepenhlrHHY H 

c.n. TpeTbHKOBoll 38 noMona. npR pa6oTe co cn~IIHHblMR lleTeKTopaMR, n.K. T apacoay, 

M. KplKRBaaexy, .H. Manbi, H.B. Konecoay H T • .ll. 3allueaoll aa noMonu. a paapa6one Me

Toaa, K.A. faapRnoay aa aaroToaneHRe MRrneHell H rpynne axcnnyaTaUHH ycxopRTenR 

y - soo. 
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