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HanpaBJieHo B . 'PaaHOXHMHIO' 



B HaCTORIUee speMSI HHTeHCHBHO H3y'laJOTCR MeTOAbi nony'leHHSI H peaK

UHH 38pS!lKeHHbiX 8TOMHbiX H MOneKynRpHbiX o6pa30B8HHII. K T8KHM o6pa3088HH-

SIM npHBOASIT npoueCC bl {3:!: - pacnaAa, H30MepHOr'O nepeXOA8 H 38XB8T 

Op6HTanhHOr'O 3 neKTpOH8 B COCTaBe 8TOMHbiX H MOneKynRpHblX CHCTeM. 3Ha

'1H.Tenb Hblli HHTepec npH 3 TOM npeACTasnRe T Mano H3y'!eHHbili eonpoc o csoli

c Tsax H peaKUHSIX MHOr'OKp8THO 38pS!lKeHHbiX 8TOMHbiX 06pa30B8HHli. 

11 c cneAOB8HHIO XHMH'!eCKHX npOUeCCOB, SIBnSIIOIUHXCSI cneACTBHeM 3neK-

TpOHHOr'O 38XB8T8 B 8TOM8X, BXOASIIUHX B COCT8B pa3nii'IHOr'O p0A8 MOneKyn, 

nOCBSIIU e Hbl pa60Tbl /l-51 • .QaHHbie 3TH X pa60T CBHAeTenhCTByiOT 0 TOM, 'ITO 

8T0Mbl AO'IepHero 3 neMeHT8 MOr'YT C T86HnH30B8TbCSI B XHMH'ISCKHX lj>OpM8X, 

OTBe'!SIOIUHX p83HbiM sane HTHbiM COCTOSIHHSIM. 3neKTpOHHblli 38XB8T B 8TOM9, 

H8XOASIIUe MCSI B C OC T8Be 3n9M9HTOOpraHH'I9CKOr'O ~09AHH9HHSI, npHBOAHT K 

nonHOMY paapyiUe HHIO M8TepHHCKOli MOneKynhi H nepeXOAY AO'IepHHX 8TOMOB 

B He OpraHH'IeCKYIO !I>QPMY . 

l13y'!eHHe nOBSAe HHSI MHOr'OKp8THO 38pS!lKeHHbiX 8TOMHbiX HOHOB 6binO 

BblnOnHeHO H8 npH M epaX HCCneAOB8HHSI lj>OpM CT86HnH38UHH 
126 

J , 06-

pa3yJOIUerOCSI npH 3 n e KTpOHHOM 38XB8T9 B 
126

X e 16,7/ , a T8KlKe H3y'le-

HHSI HOH-MoneKynRpHbiX peaKUHli ' npOAYKTOB pacnaAa ' r'83006pa3HOr'O 
126

X e 

C MeT8HOM 
18 1• 

!13 Jil860Tbl / 8 / c neAyeT, 'ITO 40% 8TOMOB 
126 

J , o6paayJOIUHXCSI 

npH K -38XB8Te B 
1 2 ~ Xe OK83biBaeTCSI B COCTO SIHHH J+ ( 15

2 
} 

H 18% - B ljlopMe CHnbHO B036yJKAeHH biX 8TOMOB HOA8 HnH HOHOB J + ( 8 
P

0 

HnH J + ( 
8 

P 
1 

l • .Q a HHbie pa6oT /6 / H 171 n p oTHBope 'IHBbi. EcnH B / 7 I 

s e c b AO'IepHHli 
125 J 

6 bin H8liAeH B ljlopMe , TO B p a6oT e /6/ 

OK On O 20% p8AH08KTH B H 0 r' O HOA8 6 binO 06HapylKe H O B ljlopMe HOAHA -H OHa. 
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llaHHaR pa6oTa nOCBRW9Ha H3Y'I9HH~ XHMHqeCKOrO COCTORHHR 
125 J, 

o6paay~werOCR B peaynbTaTe K - aaXBa Ta B 
125 

Xe B cne.ny~WHX CHCTe-

MaX: 

1, I 
25 

Xe - KCeHOH. npH .naaneHHH 2-3 aTM,; 

2, 
125 

Xe - aTMOCcjJepa HaCbiW9HHbiX napOB BOJlbi Ha.n 6HJlHCTHnnRTOM HnH 

BO.UHbiMH paCTBOpaMH wenoqel\; 

3. 
125 

Xe - so.nopo.n; 

4, 125 Xe KHcnopo.n. 

OnbiTbi nposo.nHnv.~b KaK c .no6asneaHeM HOCHTenell aa npeanonaraeMbte 

cjJopMbt o6paay~merocR Ho.na, TaK a 6ea HHX x) 

3KcnepHM9HTanbHaR qaCTb 

Pa.nHOaKTHBHbte npenapaTbt KCeHOHa ( 
120 

Xe) nonyqanHCb HnH o6nyqe-

HHeM HellTpOHaMH 3neMeHTapHOrO cneKTpanbHQ-q}CTOrO KCeHOHa, HnH B pe

aynbTaTe rH.nponHTHqecKoro paano~eHHR o6nyqeHHbtX HellTpoHaMH npenapa-

TOB XeF 2 XX), 

llnS! npHrOTOBneHHSI peaKUHOHHblX CMeCei! H Bbt,neneHHSI 3ileMeHTapHOrO 

KCeHOHa H3 Xe F 2 HCnOnb30BanaCb yc T aHOBKB, H306pa~eHHaSI HB pHC, 1, 

AMnyna c o6nyqeHHbtM Xe F 
2 

, npe.UBBpHTenbHO OXna~JleHHaSI ~HJlKHM 

B30TO M 1 BCKpbtBanaCb H nOMewanaCb B np06HpKy 1, COD. ep~awy~ 3M paCTBOp 

x) 
ConH KJ H KJ oa • HCnOnbayeMbie B KaqeCTBe HOCHTenSI, 6 btnH XHMH-

qeCKH qHCTblMH, 3neMeHTapHbtll HO.U nonyqanCSI OKHCneHHeM KJ 6HXpOMaTOM Ka

nHSI H O'IHWanCR .UByKpa THOll B03rOHKOil,. 

xx) 125 
npH o6nyqeHHH ecTeCTBeHHOil CMeCH H30TOnOB KCeHOHa , HapS!JlY C Xe 

B03HHKaeT uenbtll pS!.U .<lpyrHX H30TOnOB 3TOro 3neMeHTa, pacnaa KOTOpblX 

npHBO.UHT K CTa6HnbHblM npO.UyKTaM. J.1cKn~qeHHe COCTaBnSI~T 135 
Xe H 

187 Xe , pacnaa KOTOpbtX npHBO.UHT, COOTBeTCTBeHHO, K 
13° Cs C nepH-

O.UOM 2 .106 neT H 187 Cs c Tli .. 30 neT. CneuHanbHbtMH onbtTaMH ycTaHOB-

neHo, qTo aKTHBHOCTb nocne.UHHX B ycnOBHSIX npOBO.UHMblX f:IBMH OnbtTOB n pe

He6pe~HMO Mana. 
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NaOH , 38MOPO*eHHhlH *HAKHM 830TOM, npo6HpKa npHCOeAHHHnacb K y cTa-

HOBKe H OTKaqHBanaCb, n o Mepe OTT8HB8HHH paCTBOpa wenoqH npOXOAHn rHA-

ponHa Xe ~F 2 B htAenHIOWHilCH KCeHoH oqHwancg oT KHcnopoAa MeTannH-

qeCKHM KSnbUHeM H ry6qaTbiM THT8HOM 1 HarpeThiMH COOTBeTCTBeHHO AO TeM-

nepa Typ 400° H sooo. 

npH pa6oTe C o6nyqeHHbiM aneMeH T8pHbiM KCeHOHOM BCKpblTHe SMny-

nbt H oqHCTKa KCeHoHa npoBOAHnHCb cneAyiOWHM o6paaoM. K noByrnKe noA

coeAHHHncg MSCCHBHbiH CT eKnHHHbiH Kp8H 9 C 60KOBOH Tpy6KOH , B KOT o pyiO 

noMemanacb KBapueBaH aMnyna c paAHOSKTHBHhiM K CeHOHOM. BcKpbtTHe aM

nynht ocyrneCTBnHnOCb llOBOpOTOM Kp8H8, nng oqHCTKH OT AOqepHero 
12 ~ J 

KCeHoH nponycKancH qepea enol! MeAHhiX CTPY*eK, HarpeTbiX AO TeMnepaTy

pbt 300°. UapKynHUHH raaa ocymecTBnHnacb nyTeM nonepeMeHHoro oxna*Ae

HHH noByWeK " a " H 'B" *HAKHM 830TOM. 

QqHWeHHhlil TSKHM o6pa30M KCeHOH nepeBOAHnCH qepe3 3B8KYHPOB8HHYIO 

AO 10-4 MM pT. CT, rpe6eHKY B SMnynhi 5-7, llOMeweHHbie B *HAKHH 830T 1 

B KOTOpb!X CMeiiiHBSnCH C ApyrHMH KOMllOHeHTSMH x) {BOAS llOMewanacb B 

8Mnyny AO BBeAeHHH KCeHOHa, raaoo6pa3Hble KOMllOHeHTbl - nocne), AMny

nhi OTll8HB8nHCb H npOBOAHnOCb HSKOnneHHe 
12~ J B OTCYTCTBHe CBeTa 

B TeqeHHe 5 AHeil. 06wee KOnHqeCTBO KCeHOH8 B CHCTeMe COCTSBnHnO 1 ,5-7ct.f. 

npH HOpManbHblX ycnOBHHX. YAenbHSH 8KTHBHOCTb K MOMeHTY HS'Iana HSKOll-

neHHH 12 ~ J COCTSBnHna 2-3 MKIOpH/Mn, {pHc.2). 

J1AeHTH!IlHK81lHH H OnpeAeneHHe BbiXOA8 paanHqHbiX !llOpM HOA8 ocyweCT

BnHnHCb MeTOASMH aneKTpo!llope38 /9-12/, HOH006MeHHOH /13-15/ H TOHKQ

CnOllHOH XpOMSTOrpacjlHH /16/, npeAB8pHTenbHO OTpa60T8HHbiMH H8 MOAenbHblX 

OllbiTSX, npa 3TOM H3Y'I'3HHe pa3nH'IHblX BaneHTHbiX COCTOHHHH HOAB npoBo

AHnOCb C HCUOnb30B8HHeM B KS'IeCTBe HCXOAHOrO npenapaTa 
12~J , Ha

XOASIWerOCSI 6ea HOCHTenst B 0,1 M paCTBOpe CYnbtPHT8 H8TpHH. 0CT8nbHhle 

<jlopMbt nonyqanHCb no MeTOAHKSM, onHCSHHbiM B naTepaType /12,17,181. K 

CO*aneHHIO, HaM He YAanOCb nony'IHTb 6ea HOCHTenH HOA B !llOpMe 
12 ~ J 0-. 

Bee nonhtTKH nony'IHTb aTy <jlopMy HeHaMeHHO npHBOAHnH K o6paaoBaHHIO Ho-

AHA-HOHS, 

x) 
KHcnopOA H BOAOPOA HCllOnb30B8nHCb H3 6annOHOB nocne npeAB8pHTenb-

HOH OCYIIIKH HSA P 
2 

0 ~ • 

6 

0. 

! 2 

PHc,2, 1 - 8Mnyna o 6 'heMOM 5-7 CM3 AnH npoBeAeHHH HSKonneHHS 

B CHC T eMe II - , 2 - 8Mnyna 06'beMOM 25-27 CM3 AnH llf 

aaKonneHHH 
12 ~ J B CHCTeMaX III H IV • a - aMn) 

Aep*8W8H Aera3Hp0B8HHYIO ~OAY AnH o6MhiB8HHH CTeHOK 8~ 

ne npoBeAeHHH HSKOnneHHH. 

nnH H3y'leHHSI aneKT pO!IlOpeTH'IeCKOrO llOBeAeHHH ynbTp 8MHKp< 

HOA a HBMH HCnonb3 0 Banacb ycTa HOBKa THna OE -201 "Labor", MHr 

HOB n p oB OAHnacb B 0,1M p acTBop e cynbcjlaTa HaTpHH npH rpaAHeH 

llHSna 50 BIC M B T e 'leHHe 30 M HHYT H8 6 yMare " B a TMS H- 1 " , T HnH 

TpOcjlope rp8MM8, nony'!e HHS H npH noc neAOB8TenbHOM H8 He CeHHH HB 

pa3nHqHbiX <jlOpM HOAB , npHBeAeHa H8 pHC. 3. 

P a3Aen e HHe !llOpM HOA 8 C ITOMOWblO HOH006MeHHOH XpOMSTOrp, 

B OA HnOCb n o MeTOA HK e , OllHC8HHOi! B pa6oTe / 14 / . nnH 8H8nH38 M • 

TOliK OCn OIIHOii XpOM 8TOrpa!llHH H8 M H 6 htna paapa 60T8H8 MeTOAHK8 1 C 

Ha HCnonb30BS H!1H B K a '!eC TBe aaKpe nneaHoro cnoH Kieselgel F 2H• 3 '1 

!!pOBBHHe npOBOA HnOCb CMeCbiO 1:1 6M paCTBOpa NH 4 OH H aue 'I 
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PHe.2. 1 - aMnyna 06'beMOM 5-7 eM3 AnSI npoBeAeHHSI HSKOnneHHSI 
120 

J 
B eHeTeMe II - , 2 - aMnyna 06'beMOM 25-27 eM3 .O.nSI npoae.o.eHHSI 

HSKOnneHHSI 
12 0 J B eHeTeMaX Ill H IV • a - SMnynKa, eo

.o.eplKamaSI Aei'83 HpOB8HHYIO ~Oily AnSI 06MblB8HHSI eTeHOK aMnyn noe

ne npoaeAeHHSI HaKonneHHH. 

ilnSI H3y~eHHSI aneKTpO~OpeTH~eeKOI'O UOBeAeHHSI ynbTp8MHKpOKOnH~eeTB 

HOAa HSMH Henonbaoaanaeh yeTaHOBKa THna OE-201 "Labor", MHrpaUHSI He

HOB npoBOAHnacb a 0,1M pacTaope eynh~Ta HaTpHSI npH rpaAHeHTe noTeH

UHana 50 a/eM B Te~eHHe 3Q MHHYT Ha 6yMai'e "BaTMBH-1". THnH~HaSI aneK

TpO~OperpaMMa, nony~eHHaH npH noeneAOBaTenbHOM HaHeceHHH Ha 6yMary 

pa3nH~HbiX tjJOpM !'lOllS, UpHBe.0.9H8 HB pHC. 3, 

Pa3AeneHHe ~opM HOAa c noMomhiO HOHoo6MeHHOA xpoMaTorpa~HH npo

BO.O.Hnoeb n o M9TOAHK9, OUHeS HHOA B pa6oTe /1 4 /. ilnSI aHanH38 M9TOAOM 

TOIIK OCnOliHOII XpOMBTOI'pa~HH HBMH 6Mna paapa60T8H8 MeTO.O.HKa , OCHOBBHHBSI 

Ha Henonb30B8Hii H B Ka~eCTBe 38KpenneHHOI'O enOS! Kieselgel F 204 • 3niO-

!ipOBaHHe npOBOAHnOCh CM9Cbl0 1:1 6M paeTBOpa NH 4 OH H aueTOHa. OA-

7 
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H8KO, B OTnHqHe OT aneKTpO$opeTHqeCKO~O H HOH006MeHHO~O MeTOAOB, 

KOCnolfH8R XpOM8TO~p8~HR He n03BOnHna npoeeCTH paaneneHHe BOCCT8H 

HbiX ~OpM HOA8 J 0 
2 

H J ). 

nnR H3yqeHHR $opM HOA8, 06pa3y10IUHXCR npH pacnane B uenOqKe 

.. 126 J , CTeHKH 8Mnyn 06MbiB8nHCb BOAOlf HnH p8CTBOp8MH menoqelf 

B8pHTenbHO ne~a3HpOB8HHbiMH )X), nocne qe~O 8Mnynbl BCKpbiB8nHCb H 

H3BOAHnCR aaanH3 nonyqeHHbiX !jlopM Hona. B cnyqae aaKonneHHR e aT~ 

pe KCeHOH8 nnR 8H8nH38 BOCCTBHOBneHHbiX ~OpM HOA8 B OTnenbHbiX 01" 

CTeHKH 8Mnyn 06MbiB8nHCb CCI
4 , TIUaTenbHO oqHmeHHbiM oT cneno 

CT8HOBHTenelf, 8 T8KlKe pa36aeneHHbiMH p8CTBOp8MH HOA8 B CCI 4 ( I ~ 

3To o6ecneqHeano ynaneaHe ToA qacTH 
125 J 

!j>OpMe aneMeHTapHO~O HOA8. 0cTanbH8R qaCTb 

, KOTOpBR H8XOAHn8Cb 

126 
CMblaanacb C< 

HOK paa6aeneHHbiMH p8CTBOp8MH KJ (I M~/Mn). 

BbiXOA paanHqHbiX ~opM 126 
J onpenenRnCR H3MepeHHeM 8KTHB 

anHKBOTHbiX qacTelf paCTBOpOB HB CUHHTHnnRUHOHHOM cqeTqHKe C yqeTOI 

paeoK Ha no~nomeaHe. Peayn bTBTbl a HanHaa $opM Hona, o6pa3yiOIUHXCR 

pacnane 

uax 1-3.. 

125 Xe B YK838HHbiX Bblllle CHC T eMaX, npeACT8BneHb1 B Ta6J: 

T a6nHua 1 

¢> opMbl Hona, o6pa3yiOIUHeCR npH pacnane 
126 

Xe 

B 8TMOC$epe KCeHOH8 

Y cnoeHR ynaneHHR 
125 

J co BbiXOA !jlopM 125 J B % 

CTeHOK peaKUHOHHbiX 8Mnyn J 0 

CCI
4 80 + 5 20 + 3 -

p - p J 2 B CCI4 ( 1 M~/Mn) 90 + 5 10 + 2 - -
1 M pacTaop NaOH 20 + 2 80 + 5 

x) 
¢>OpM8 BMnyn (CM. pHC. 2) n03BOnRna npOBOAHTb 06MbiB8HHe CTeHOK 

npeAB8pHTenbHO~O HX BCKpbiTHR. 
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HSK0 1 B OTflHqHe OT sneKTpO~OpeTHqeCKOrO H HOH006MeHHOrO MeTOAOB, TOH

KOCnoAHaQ XpOMSTOrpaljlHQ He fl03BOflHfla npoBeCTH pa3AeneHHe BOCCTSHOBneH-

HbiX lj>OpM HOAS H J ) . 

Jlng H3yqeHHQ ~OpM HOAa, ci6pa3yiOIUHXCQ npH pacnaAe B uenoqKe 
126 

Xe .. 

126 J 1 CTeHKH aMnyn 06MbiBSflHCb BOAOA HflH paCTBOpSMH menoqeA ( npeA

BSpHTeflbHO Aera3HpOBSHHbiMH )X), nocne qero aMnyflbl BCKpbiBSflHCb H npo

H3BOAHflCQ aHanHa nonyqeHHbiX ljlopM HOAa. B cnyqae HaKonneHHQ a aTMocljle-

pe KCeHOHa AflQ SHSflH3a BOCCTSHOBfleHHbiX lj>OpM HOAS B OTAeflbHbiX OflbiTSX 

CTeHKH aMnyn 06MbiBSflHCb , TIUaTeflbHO oqHJUeHHbiM OT cneAOB BOC-

CTSHOBHTeneA, a TSKJKe paa6aaneHHbiMH paCTBOpSMH HOAS B CCI 4 ( 1 Mr/Mn), 

3To o6ecneqHaano yAaneHHe ToA qacTH 
126 J 

ljlopMe sneMeHTapHoro HOAa. OcTanbHag qacTb 

, KOTOpag HSXOAHflSCb B 

CMbiB.anacb co CTe-

HOK paa6aaneHHbiMH paCTBOpaMH KJ ( 1 Mr/Mn). 

BbiXOA paanHqHbiX ljlopM 
125 

J OnpeAeflQflCQ H3MepeHHeM SKTHBHOCTH 

SflHKBOTHbiX qaCTeA paCTBOpOB Ha CUHHTHflflQUHOHHOM cqeTqHKe C yqeTOM non

paBOK Ha nornomeHHe, PeaynbTSTbl aHanHaa ljlopM HOAa, o6pa3yiOmHxcg npH 

pacnaAe 

uax 1-3.. 

12 6 Xe B yKa3SHHbiX BbiWe CHCTeMaX, npeACTaBneHbl B Ta6nH-

Ta6nHua 1 

cl>opMbl HOAa, o6paayiOIUHecg npH pacnaAe 
126 

Xe 

B aTMOC!jJepe KCeHOHa 

YcnoBHQ yAaneHHQ 
126 

J co BbiXOA lj>OpM 126 J B % 

C T eHOK peaKUHOHHbiX aMnyn J~ 

CC I 4 80 + 5 20 + 

p-pJ2 B cc1. (1 MriMn) 90 + 5 10 + 

1 M pacTaop NaOH 20 + 2 80 + 

x) 

3 

2 

5 

¢lopMa SMnyn (CM, pHC, 2) fl03BOflQflS npOBOAHTb 06MbiBSHHe CTeHOK 6e3 

npeABSpHTeflbHOrO HX BCKpbiTHQ, 
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Ta6nHua 2 

<l>opMbt HOila, o6paaytomHeCl! B peaynbTBTe pacnaua 

12
S Xe B BTMOC!j>epe napOB BOilbl 

CocTaB u.uol ,lODO.tB. HaJ1JllQI8 BO- BWCO.l !PopK m · J B ~ 
ciJe.3H, Ba%0,JtJI- odpadoTKa CBteJiel B 
l(elcs B aMny- lKJilJ(KOI>I cpa3H DJUtOI cpase J- J 0 J o• Jie J' 2 3 

I) HeT .HeT IOO - -
2) 030HIIlpOBa-
BHe B Tet!eHJile 

6JI~CTJ!JI~BT 30Ml1H Jll npo.nyBa- B~T IOO - -v!KJI HJile rem1e11r B re-
t!eHJile I t!a.ca 4,2·!~ KI IOO 3~ H8T - -
4 HeT J·I~K KIO) 99 - cJie,lli 

I~ ueT BeT . ·roo - -
2 030H11pOB. 

JM P(.CTBO~ Tei.I.30MJI!H. 11 

K<JI "'I lUI npOJ(YB. reJIJileM aet IOO - -B TetleHile I qa-
ca J) H8T 50 Kr /KJI 12\ 33!J 67!5 -
4 HeT .s•ro-1 KI 

991 5•!0~ KI~ - cne,Jtli 

Ta6nHua 3 

<l>opMbt HOilB, o6paaytomHeCl! B peaynbTBTe pacnalla 
12

s Xe 

B BTMOC$epe KHCnOpOilB H BOilOpOilB 

CocTaB rasoBo" <flasH 
{.JtaBJI.B KM.pT.CT.) 

Xe 

72 
96 

I32 

132 
132 

0 2 

I60 
224 
228 

H2 

89 
I 56 

J -

ar:s 
77!5 
82!5 

roo 
IOO 

10 

BliXO,llli cpopK 

Jo 
2 

T!.J 
IJ!5 
5!2 

12 5 
J 

JO
~ 

I2!J 
ro!J 
n!5 

B % 

JO-• 
-
-
-
-

-

-
-
-

J0-
4 

06CY*IleHHe peaynbTBTOB 

HasecTHO, 'ITO npoueccbt op6HTanbHoro aaxsaTa aneKTpOHOB r 

K B03HHKHOBe HHIO HB nepBOA CTBilHH BTOMOB! HOHH30BBHHhlX B COOT 

IUHX BHyTpeHHHX 060nO'IK8X, 3anOnHeHHe BBKBHCHK B 3THX 060nO'IK8 

MOIUbto nepexouos O*e npHBOilHT 1< cneKTpy HOHOB c BbtCOKHMH nc 

HbiMH 38pl!ll8MH / !9,20/x), 8TopOA CTBilHeA l!Bnl!eTCl! npouecc HeR: ~ 

UHH MHOr038pl!llHblX HOHOB aneKTpOHBMH OKPY*BIOIUHX 'IBCTHll, 

8 H3 y 'ieHHblX HBMH CH C T eMBX HaH60nee BepOl!THOK $QpMOK Hel 

UHH l!Bnl!eTCl! J + , 3TO 06bl!CHl!eTCl! TeM, 'ITO nOTeHUHanbt HOHH 

neKyn cpellbl, B KOTOpOA npOHCXOilHT paCnBil 
12

S Xe ( Xe - 12,13 

}2,60 3B, 0 2 - 14,01 as , H
2 

- · 15,43 as), BbtiUe nepsoro H H11 

ro noTeHUHana HOHH3BUHH HOil8 \10,45 3B ) H ( }9 3B), !1CKnto'leHHe 

nl!IOT HOHbl H01l8 C 38pl!llOM + J, HBXOill!IUHeCH HB pa3nH'IHbiX B036y~ 

ypOBHHX /8/ , KOTOpbte MOr y T B38HMOileACTBOB8Tb C 8TOM8MH KCeHO 

peaKUHl!M! 

+ I + 2 ) J ( S 2 ) + Xe -+ Xe + J ( P a/2 +56,3 KKan 

J + (I 5 
2 

+Xe -+ Xe + + J ( 
2 

p 1/2) + 32,9 KKan 

.aanbHeAIUHe H3MeHeHHl! XHMH'ieCKOrO COCTOHHHl! H01l8 CBl!38Hbl 

MOileACTBHeM J +I H aneMeHTapHoro HOila c 'laCTHUBMH OKPY*BID 

llbl, CB060ilHblMH aneKTpOHBMH HnH CTeHKBMH peaKUHOHHOrO COCYilB ( 

KY pa6oTa BbiXOil8 aneKTpOH8 H3 MBTepHana CTeHOK peaKUHOHHblX CO 

MeHbUJe nepBOrO nOTeHUHana HOHH38UHH H01l8! llnH Si 0 2 - 5 3B). 

EcnH cpelloA s!BnHeTCl! aTMoc¢epa KCeHoHa, TO, KBK noKa3btBaJ< 

Hble T 8 6JIHUbl 1, o6pa 30BBHI!e !jlopM H01l8 C BbiCOKHMH CTeneHl!MH OKf 

x) 

Do ll8HHblM 3THX pa6oT, 38pl!ll0Bble COCTOl!HHl! 
12

S Te , B03HHK8 

B peaynbTBTe K-aaXBBTB B 
120,J B COCTaBe CH 8 

12~ H C2 Hs 
126J 

Hl!IOTCl! OT +1 llO +18; npH 3TOM MBKCHMBnbHbli! BbiXOil Ha6nto)l8eTCs:t 

HOHOB C 38pl!llOM +9, 3apl!ll0Bbte COCTOl!HHl! BOlla, 06paaytolllHeCl! B p 

TBTe HOHH38UHH L - o6onO'IKH peHTreHOBCKHMH ny'IBMH, H3MeHSJIOTCSI 

llO + 11; npH 3TOM MBKCHMBnbHbtA BbiXOil fiBilBeT HB HOH C 38pllll0M -1 
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Waa e cTHO, qTo np o ueccht op6HTBilbHoro aaxaaTa aneKTpouos npHsongT 

K B03 HHKHOBe HHIO HB n e pBOH CTBUHH BTOMOB, HOHH30B8HHbiX B COOTBeTCTByiO

WHX B HyTpe HHHX 060110"1KBX. 3 a nonueHH e BBKBHCHA B 3THX 060110"1K8X C no

M OWbiO nepexonos O>K e npHBOUHT K cneKTpy HOHOB c BbiCOKHMH nono>KHTenh

HbiMH 38pMBMH / 1 9, 2 0/x). 8TopoA CTBUifeA gsngeTcg npouecc HeATp811H38-

UHH M HOr o aapgUHbiX HOHOB 3 1le KTpOH8Mif OKpy>KBIOWHX q aCTifllo 

8 H3 y "'eHHbiX HB Mif C H C T e MBX HB H6onee aepogTHOA <\>OpMOfi Hefi Tp8111f38-

+ 

lleKyn cp e U bi, B KOTOpoA npOIICXOUHT pac nan 
125 

Xe Xe - 12,13 3 B, H 2 0 -

12,60 3B , 0 2 - 14,01 as , H 2 - · 15,43 a s), Bhtwe nepsoro 11 Hlf>Ke sTopo-

ro noTe HUif8118 lf0Hif38UifH HOUB \10,45 3B) If ( 19 3B). YICKiliO"'eHife COCTBB-

llSIIOT HOHbl lfOUB C 3apgnoM + 1, HB XOUS!UllfeCSI HB p831llf"'HbiX B036ylKUeHHbiX 

y p OBHSIX / 8 / , KOTOp bte MOry T B381fMOnefiCTBOB8Tb C BTOMBMH KCeHOHB no 

peBKUifgM: 

+56,3 KK811 

J + ( 
1 S ) + Xe .. Xe + + J 

2 + 32,9 KK811 

!lanhHeilwHe lf3MeHeHifSI XH M if"'eCKoro cocToguHg ~o~ona csg3aHbi c saaH-

Mone i!CTBifeM J +I 11 aneMeHTapuoro ~o~ona c qacTHUBMif OKpy>KaiOmei! cpe-

Ubi , CB 060UHb1Mif 31leKTpOH8MH Hnlf CTeHKBMif peBKUHOHHOrO COCyJlB (nOCKOnh

KY pa60TB BbiXOJlB aneKTpOHB 113 MBTepHana CTeHOK peBKUifOHHbiX COCYUOB 

M e Hh W e nepsoro noTeHu~o~ana lfOHH3BUHH Hona: )lng Si 0 2 - 5 as). 

Ecn~o~ c peJlOi! SIBnSieTCSI BTMOC<\>epa KCeHOHB, TO, KBK nOK83biB810T Jl8H

Hbl e T B61llfl.lbl 1, o6pa30BBHH e <\>opM lfOJlB C BbiCOKHMH CTeneHgMif OKifCneHifg 

x) 
no UBHHbiM 3TifX pa60T, 3BpMOBbie COCTOgHHg 

125 
Te , B03HHK8IOUiero 

B peaynbTBTe K-3BXBBTB B 
12'\J B COCTBBe CHa 

12~ H C2 H 5 
125

J , H3Me-

HSIIOTCg OT +1 JlO +18; npH 3TOM MBKCHMBnhHbli! BbiXOJl HB6niO)lBeTCg nng 

HOHOB C 38pl!UOM +9. 3 a pliUOBbie COCTOSIHHll HOJlB, o6pa3yiOUIHeCll B peaynh

TBTe HOHH38UHH L - 060nO"'KH peHTreHOBCKHMH ny"'BMH, H3MeHl!IOTCg OT +1 

JlO +11; npH 3TOM MBKCHMBnhHbti! BbiXOU nanaeT HB HOH C 3apgJlOM +5. 
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He HMeeT MeCTa, a BbiXOil BOCCTaHOBneHHbiX cjJOpM B CHnbHOl! CTeiieHH 3SBH

CHT OT xapaKTepa p8CTBOpHTenSI, HCIIOnb3yeMOI"'O )lnSI 06MbiBKH CTeHOK aM-

nyn. 06MbiBKa CCI 4 !IpHBOilHT K 06Hapy)l{eHHIO 80-90% HO)la B cjlopMe J g 
H B 10-20% - J - 06pa60TKa CTeHOK aMrryn paCTBOpOM menO'IH IIpHBOilHT 

K 3Ha'IHTeJlbHOMy yaenH'IeHHIO BbiXO)la J 

aKUHll: 

B peaynbTaTe rrpoTeKaHHSI pe-

+H 0 -> HJO+HJ 
2 2 

HJO-. HJ + 1/20
2 

KaK BHilHO H3 aaHHhiX Ta6nuu 2 H 3, npu pacnaae 
125 

Xe a napax ao-

llbl H B aTMOCcpepe BOilOpOila e)lHHCTBeHHOH cpOpMOH CTa6HnH3aUHH HO)la -siB-

nHeTCSI J • BepOSITHO, B rrepaoM cnyq ae 3 T O TBK)I{e CBH3aHo c paano)l{eHHeM 

HOilHOBaTHCTOli KHCnOTbl, 06pa3yiOtUeliCSI KaK HeiiOCpellCTBeHHO B pe3yJlbTa T e 

paCII81l8 OKCOHHeBbi X HOHOB: 

J+( l 52) + H 20 ... [ H:: a+ 
H 

+ H..._ 
J +H 0 ... [ _.. 0 + - J 1 + H 

2 H 2 

+ 
-J 1 -> H 2 0 + J 0 + 43, 5 KKan 

[

H-...0+ -j + o ... ~_.. ... H
3

0 +HJO 
· .,;H 
0 . 
'H 

+ 26 ,2 KKBn, 

TaK H B peaynbTaTe B3aHMO)leHCTBHSI sneMeHTapHOI"'O HOil8 C BOilOH, 4TO Ka

caeTC SI HBKOIIneHHSI B aTMOCcpepe BOilOPOila , T O B03M0)1{Hb1M !IpOUeCCOM, IIpH-

BOilSIIUHM K nony'leHHIO J- , SIBnlleTCSI o6pa30B8HHe HO)lOHHeBbiX HOHOB 

[ J + x: 1 c rrocneuyiOmell rrepeaa'lell rrpo ToHa MoneKyne aoaopoaa, a TaK-

)l{e HeliTpanH3aUHSI 3 THX HOHOB CB060ilHblMH sneK TpOHaMH HnH I"'H)lponH3 cne

)laMH BOilbl, a)lCOp6HpOBaHHblMH Ha CT eHK8X aMIIyn. 

B onee cnO)I{HbiM SIBnlleTCSI CIIeKTp XHMH'IeCKHX cpopM HO)la B CHCTeMe 

125 ) 
Xe- 0 2 (eM. Ta6n. 3 • Hanu'!ue Kucnopoaa npuaoau:r B aaHHOM cnyqae 

K o6pa30BaHHIO 10% OKHCn eHHOll cjJOpMbl BOlla - JO; • Hau6onee aepol!T-

HbiM npoueCCOM , !IpHBOilSIIUHM K o6pa30BaHHIO HO)laTa, IIO-BHilHMOMy, liBnSieT-

CSI rrpucoeauHeHue J+ K oaHoll ua HerroaeneHHhiX nap Kucnopoaa c o6pa-

30BBHHeM JO~ : 

+ + .. 
J +0 2-.[ J -0 ='6 1 ... J 0 + 

2 

12 

3TOT HOH, KBK H B rrpe)lblllytUeM cny'lae, MO)I{eT B38HMO)lel!CTBOBI 

ll8MH 81lCOp6HpOBaHHOll Ha CTeHKaX BOilbi: 

JO~ +H 20 -.JO~ +2 H+ 

CneayeT OTMeTHTb, 'ITO npuaeaeHHhte cxeMbi Ka'leCTBeBHO OT 

nuwb Hau6onee aepol!THhte rrpoueccbt, rrpoucXOillltUHe c uoaoM, o6p. 

rrpu pacrraae 125 Xe B p·aanH'IHbiX CHCTeMBX H He II03BOnSIIOT )laTI 

06'bSICHeHHe pe3yJlbTaTOB O!IbiTOB, 

B 3aKniO'IeHu e aaTophi C'IHTBIOT CBOHM rrpHSITHhiM aonroM Bbi J 

6oKyiO 6naroaapHOCTb aaaeayiOtUeMy na6opa:ropuell UeH:rpaJlbHoro 1-

<lluau'leCKHX HccneaoaaHull BHP a Byaarrew:re ell. MonHapy aa HHTI 

6onbWYIO IIOMOIUb !IpH !IpOBe)leHHH llaHHOll pa60Tbl, 

BbtBOilbl 

1. J1ccne)lOBaHbl rrpoueCCbl B38HMOileli:CTBHSI BTOMHbiX HOHOB 

-125 
o6paayiOmerocg rrpu pacrraae rry:reM sneKTpOHHOI"'O aaxaaTa 

ae Xe, H 2 , 0 2 H rrapoa BOilhi. 

2, noK838HO, 'ITO !IpH paCII~)le 
125 

Xe B CHCTeMaX 
125 . 

125 125 
H Xe- H 2 0 !IpBKTH'IeCKH BeCb J HaXO)lHTC Sl B cpopMe 

3, HaKorrneHHe 
125 

J B BTMOCcjlepe KCeHOHB (2-3 aTM) rrp 

K cneayiOtUeMy pacrrpeaeneHHIO llO'IepHux aToMoa: 

a a aTMoccjlepe Kucnopoaa: - 80%; .10 
2 

J2 0 - 80%; J 

10%; J03- - 10 

4. npe)lnO)I{eHa CXeMa Ka'!eCTBeHHOI"'O 06'bSICHeHHSI IIOny'leHHbiJI 

TaTOB. 
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3TOT HOH, KaK H B npet:lblt:IYIUeM cny'lae, MO)I{eT B3aHMOaeiiCTBOBaTb CO Cne-

aaMH aacop6HpOBaHHOII Ha CTeHKaX BOt:lbl: 

JO~ +H 
2
0 _.JO~ +2 H+ 

CneayeT oTMeTHTb, 'ITO npHseaeHHbte cxeMhl Ka'leCTBeHHO oTpa)l{aJOT 

nHWb HaH6onee BepOSITHble npoUeCCbl, npOHCXOt:ISIIUHe C HOllOM, o6pa3yJOIUHMCSI 

npH pacna.Qe 125 Xe B p·a3nH'IHblX CHCTeMaX H He ll03BOnSIIOT .QaTb CTporoe 

06'bSICHeHHe pe3ynbTaTOB Ollb!TOB, 

B 3aKnJO'IeHHe asTopbl C'IHTaJOT CBOHM npHSITHbiM aonroM Bbtpa3HTb rny-

6oKyJO 6naroaapHOCTb 3aseayJOIUeMy na6opaTopHell Uea:rpanhHoro 11HCTHTyTa 

<llH3H'!eCKHX HccneaosaHHII BHP B Ey.QanewTe ell. MonHapy 3a HHTepec H 

6onbWYIO llOMOIUb npH nposeaeHHH aaHHOit pa60Tbl. 

BbiBOt:lbl 

1. J1ccnet:IOBaHbl npoueCCbl B3aHMOAeitCTBHSI aTOMHbiX HOHOB 
125 

J , 

o6pa3yJOIUerocSI npH pacnaae nyTeM sneKTPOHHoro 3axsaTa 
U5 Xe 

B cpe-

ae Xe, H 2 , 0 2 H napos BOllbl, 
125 

2. noKa3aHO, 'ITO npH pacnaae Xe B CHCTeMaX 
125 

Xe- H 2 

H 126 Xe-H 2 0 npaKTH'IeCKH BeCb 
125 

HaXOAHTCSI B ¢lopMe J- • 

3. HaKOnneHHe 
126 

J B aTMOC¢lepe KCeHOHa (2-3 aTM) npHBO.QHT 

K cneayJOIUeMy pacnpe.QeneHHIO t:10'19pHHX aTOMOB: J2 O - 80%; J - 20%, 

a B aTMoc¢lepe Kacnopoaa: - 80%; .r 0 - 10%; JOa- - 10%. 
2 

4. npeano)l{eHa CXeMa Ka'!eCTBeHHOro 06'bSICHeHHSI nony'leHHbiX pe3ynb-

TaTOB. 

fl H T e p a T y p a 

1. B. n. He¢le.QOB, r. n. nenHeB, E. H. CHHOTOBa, M.A. Toponoaa. )i(ypHan 
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