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XnopHpoeaHHe o6paa~oe, eoaroHKa H KOHAeHca~HR o6paaoeaewHx
CR neTy4HX COeAHHeHHH C nocneAY~~HM HCnOnb30BaHHeM HHCTpyMeH
TanbH~X MeTOAOB aHanHaa /HAA,AAC H AP·/ nony4eHH~X $paK~HH yme 
npHMeHRnHCb AnR HCCneAOBaHHR COCTaBa ropH~X nopOA H PYA/ 1-4/ 
H npH aHanHae MeTannoe 151. 

npeHMy~eCTBO TaKoro nOAXOAa 3aKn~4aeTCR B 6~cTpOTe BCKp~THR 
MaTepHana H B~COKOH 3$$eKTHBHOCTH H3Bne4eHHR H KOH~eHTpHpoea
HHR PRAa KOMnoHeHTOB, HeBenHKa BepORTHOCTb nonaAaHHR nOCTOpoH
HHX npHMeCeH B ~HanH3HpyeM~H o6paae~. $paK~HOHHOe ocamAeHHe 
YA06HO npOBOAHTb B KOnOHKaX C OTpH~aTenbH~M no XOAY raaa npo
AOnbH~M TeMnepaTypH~M rpaAHeHTOM /TepMOCy6nHMaTorpa$HR/G/ /. $H-
3HKO-XHMH4eCKHe OCHOB~ pa3AeneHHR xnopHAOB o6cymAa~TCR B pa6o
TaX 14 •6 • 7 ~ BcneACTBHe eaaHMOAeHCTBHR HeKOTOpbiX xnopHAOB MemAY 
C060H KaK B TBepAOM, TaK H B raaoo6pa3HOM COCTORHHH, pacnpeAe
neHHe npOAYKTOB XnOpHpOBaHHR BAOnb KOnOHKH 3aBHCHT He TGnbKO OT 
HX HHAHBHAyanbH~X CBOHCTB, HO H OT COCTaBa o6pa3~0B. HaeeCTHO, 
4TO xnopHA~ ~eno4H~X H ~eno4HoaeMenbHbiX MeTannoe o6paay~T npo4-
H~e KOMnneKCHble COeAHHeHHR C:: neTy4HMH XnOpHAaMH nepeXOAH~X Me
TannOB e TeepAOH $aae17 ·8 ~ C APYrOH CTopoH~, ~ap~ Al2Cl6 H FSz Cl6 
cnoco6H~ o6paaoe~BaTb raaoo6paaH~e KOMnneKc~ paanH4Horo cocTa
ea CO MHOrHMH, B TOM 4HCne H ManoneTy4HMH xnopHAaMH/9- 17/KoMn
neKC006pa30BaHHe CHnbHO BnHReT Ha yneTy4HBaHHe H ocamAeHHe 
npemAe ecero MHKpoKoMnoHeHTOB, H ero ponb onpeAenReTCR Ka4ecT
eeHH~M H KOnH4eCTBeHH~M COCTaBOM o6pa3~0B. n63TOMy HeB03MOmHO 
paapa6oTaTb yHHBepcanbH~H cnoco6 paaAeneHHR H onpeAeneHHR 3ne
MeHTOB. 

HacTOR~aR pa6oTa nocBR~eHa H3y4eHH~ B03MOmHOCTH paaAeneHHR 
3neMeHTOB, COAepma~HXCR B naTepHTe H meneaoMapraH~eB~X KOhKpe
~HRX, nyTeM XnOpHpOBaHHR 3THX MaTepHanoB H $paK~HOHHOrO OCamAe
HHR o6pa30BaBWHXCR npOAYKTOB B KOnOHKaX C TeMnepaTypH~M rpaAHeH
TOM. OmHAanocb noe~weHHe 4yBCTBHTenbHOCTH. onpeAeneHHR PRAa 3ne
MeHTOB npH aHanHae B~AeneHH~x $paK~HH MeTOAOM P¢/\. 

1. 3KCnEPHMEHTAnbHAR 4ACTb 

XnopHpoeaHHe H TepMocy6nHMaTorpa$H~ neTy4HX npOAYKTOB npo
BO~HnH B BepTHKanbHO pacnonomeHH~X KBap~eB~X KOnOHKaX C BHyT
peHHHM AHaMeTpOM 3 MM. AHanH3HpyeM~e o6paa~~ MaccoH oT 20 AO 
100 Mr noMe~anH B Ha4anbHy~ 4aCTb KOnOHKH MemAY TaMnOHaMH H3 
KBap~eBOH BaT~. BAOnb KOnOHKH TeMnepaTypa MeHRnacb OT 1350 K 
/cTapToBaR aoHa/ AO~IGJIIIuPI /..~P~l-40 K cM-
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PHc.l. PacnpegeneHHe npogyKTOB xnopHpoeaHHH naTepHTa 
no KonoHKe c rpagHeHTOM TeMnepaTypbl /A: norno~eHHe 

CBeTa/. 

se xnopHpYIOillero ra3a HCnOilb30BanH cMeCb N2 • Cl2 • COC12 • 0 2 
~: CC!ll, :~C!-:-~~y:c ~~ .. ~~~~!= .. '"!~~ !!~,T~~ ~~~~0_niA':'~ rMPrtA Rn-:t,n,yx;:~ r: nnflrlMIA 

CC1 4 . CxeMa ycTaHOBKVI 1-1 ycnoeHR x.nopHpoeaHHR 6onee noAp06Ho 
onHCaH~ B pa60Te 6 . no OKOH4aHHVI 3KCnepVIMeHTa pacnpeAeneHHe 
XIlOPHAOB B KOilOHKe onpeAeJlRill-1 a6cop6~HOHHO-~OTOMeTpH4eCKHM Me
TOAOM '6.'_ 

C uenbiO nony4eHHR npo6 AJ1R aHailH3a MeTOAOM P~A /c H30TOnH~M 
HCT04HVIKOM B036ymAeHHR/ KOJlOHKY pa3AeJlRilVI Ha y4aCTKVI /pHC. 1/. 
CoAepmHMOe KamAoro y4aCTKa pacTBOPRilH B KOH~eHTpHpoeaHHOH co
IlRHOH KHCJlOTe, paCTBOp cnerKa ynapHBaJlH, nocne 4ero K HeMy A0-
6aBJlRilVI 200 Mr CMOilbl "Bo~aTVIT KnC" H HeCKOilbKO Kanenb BOAbl. OT
Aene"HYIO CMOilY B~CYWHBaJlH 1-1 nOMelllailH B KpyrJlyiO KIOBeTy H3 opr
CTeKna I AHaMeTpOM 13 MM, BbiCOTOH 1 0 MM/, c AHOM H3 naecaHoeol1 
nneHKVI TOillJIHHOH10 MKM. 3TaJlOH~ H3rOTaBJlHBaJlH C HCnOJlb30BaHHeM 
3TOH me CMOil~ 1-1 TaKOH me MeTOAHKI-1. 

AnR aHanH3a P~-cneKTpoe npHMeHRilH Si(Li)-AeTeKTOp c pa3pewe
HHeM no Ka-nHHHH Mn ~ 240 38 1-1 MHHH-3BM C11A-300 /Ky6a/e Ka4ecT
ee 1024-KaHailbHoro aHanH3aTopa. 

AnR so36ymAeHVIR xapaKTepVICTV14ecKoro peHTreHoBCKoro H3Ily4eHHR 
3JleMeHTOB npVIMeHRilVI VICT04HVIK 109Cd 18 : BpeMR H3MepeHHR COCTaB
IlRilO 5-10 MVIH~ AaHH~e cpaBHVIBailVICb c pe3ynbTaTaMVI onpeAeneHHR 
Ni VI Co MeTOAOM P~A nocne VIX npeAsapVIT~IlbHoro B~AeneHVIR c no
MOlJibiO VIOHHoro o6MeHa 19 ' VIIlVI IAI1R Mn VI Cr I - aKTVIBaUHOHHoro aHa
IlVI3a Ha MVIKpOTpOHe. 
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OnpeAeneHI-!e Mn MeTOAOM HAA npoBOAI-1111-1 no I-130Tony 56 Mn 
/Ey = 847 K3B, T112 = 2,53 4/. 06ny4eHI-!e TennoBbiMI-1 Hei1TpoHaMI-1 
ocy111eCTBJlRJlOCb Ha MI-IKPOTpoHe 11T-22 Jl~P OH~J.1. BpeMR o6ny4eHI-!R 
1-1 I-13MepeHI-!R 06pa3~0B COCTaBJlRJlO 40 1-1 10 MHH COOTBeTCTBeHHO. J.1c
nOJlb30BaJlH Ge(Li) -AeTeKTop o6oeMoM 23 cM3 1-1 4096-KaHaJlbH~H 
aHaJlH3aTop c nporpaMMH~M naKeToM AKTAN-60 120/. 

XpoM B o6pa3~e naTepHT 1 TaKme onpeAeJlRJlH aKTHeauHel1 Tenno
B~MH Hei1TpoHaMH, nony4aR 51Cr. BpeMR o6ny4eHHR H H3MepeHHR o6-
pa3~oe COCTaBJlRJlO 1 0 4 H 15 MHH COOTBeTC.TBeHHO. ~JlR o6pa3~a 2 
HCnOJlb3oeanH TOPM03Hoe H3Jly4eHHe MHKpoTpoHa /peaK~HR 52Cr I y. 

n / 51Cr /. BpeMR o6Jly4eHHR H H3MepeHHR o6pa3~0B COCTaBJlRJlO 1 4 
H 30 MHH. COOTBeTCTBeHHO. 

OnpeAeneHHe Co npoBOAHJlH TaKme MeTOAOM aKTHBa~HH Tennoe~MH 
Hei1TpOHaMH MHKpOTpOHa /peaK~HR 59co In ' y I 60m Co I. npl-1 3TOM 1-13-
MepRJlH X-ny4H BHyTpeHHel1 KOHBepcHH 60mco /EK = 6, 9 K3B, T 1 2 = 
10,5 MHH 1211/.BpeMR 06Jly4eHHR 1-1 H3MepeHHR CO~aBJlRJlO 20 1-1 15 MHH 
COOTBeTCTBeHHO. 

2. PE3YJlbTATW H 06CYmAEHJ.1~ 

2. 1 . mene3HCT~e JlaTepiH~ npeACTaBJlRIOT co6ol1 CMeCb PRAa MVI
Hepanoe, OCHOBH~MI-1 KOMnOHeHTaMVI KOTOp~X RBilRIOTCR IlHMOHVIT VI cep
neHTHH. 8 I-IX COCTaB 06bi4HO BXOART: Fe- AO 60%;Co- AO 1)G; 
Ni, Cr, Mn - AO n; Al- AO 15%; Si 1-1 Mg- AO 20%. B pa6oTe 
VICnonbaosanH oopaa~~ naTepVITOB c paaMepaMVI aepeH <;: 200 Mew. Ha 
PVIC. 1 noKa3aHO pacnpeAeJleHVIe npOAYKTOB XIlOPHPOBaHHR naTepVITa. 
B Ta6n. 1 npHBeAeH~ TeopeTV14eCKVIe 1-1 3KcnepHMeHTanbH~e 3Ha4eHVIR 

161 TA . TeopeTH4eCKVIe 3Ha4eHVIR pacC4VITweanH no ypaeHeHVIIO /1/' 

Ml~ T A=- ----------· 

Rln(~·R· To )- ~S~ 
/1/ 

vo ·tv· Po 

rAe . 
mo6p .• c 

n = ------
100 ·A 

0 0 
Mf 8 - CTaHAapTHaR 3HTaJlbnVIR cy6JlVIMaUVIVI; ~ 8 - CTaHAapTHaR 3HTpo-
nHR Cy6n~t~Ma~HVI; R - raaoeaR nocTORHHaR; n ~ 4VICilO Monel1 xnopH
Aa; m06P .- Macca o6paaua; c - KOH~eHTpauVIR 3Jl~MeHTa e %; 
A - aToMH~i1 sec; T0 - 293 K; Po - 760 Top; v0 - o6oeMH~I1 pac
XOA ra3a npH CTaHAapTH~X YCilOBVIRX /To ,p0 /;tv = npOAOilmVITeJlb
HOCTb on~Ta. 

B Ta6n.2 npeACTaeneH~ 3Ha4eHHR KoHueHTpa~HH Ni,Co, Cr VI Mn 
B naTepHTe, noJly4eHH~e C HCnOJlb30BaHHeM TepMOCy6JlHMaTorpa~VIH 

XJlOPHAOB 1-1 P~A. AnR cpaeHeHVIR npHBeAeHbl ,qaHH~e, nony4eHHble APY-
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Ta,6mu-1a 
3KCnepHMeHTaJibHO onpeAeJieHHbie HHTepBaJibl TeMnepaTyp 
OC~eHHH TIPOAYKTOB xnopHposaHHH naTepHTa H *e.Tie3o
Mapf'aHI.\eBbiX KOHKpei.\HH H TeopeTHtieCKHe 3HatieHHH TA 

OCipaseiJ; XJropH,JJ; TA, pac'leT. 
MeTaJIJJa {K) 

JJaTepHT I 

Fe 

Or 
Co 

Mn 

Ni 

J..aTepi:IT .;:: 

Fe 

Cr 

Co 

Mn 

Ni 

--
i\oHKper.um 

Zr 

Fe 

Zn 

Cu 

Pb 

Co 

Ni 

1 ... :n 

478 

867 

bO<; 

85G 

8S~ 

463 

843 

777 

e;.;3 

U76 

3S4 

4Gb 

58 I 
6u6 

67;.. 

u5G 

8oL 

S75 

TA, SKCII. 

{K) 

543 

543-8L3 

b03-IOI6 

8U3-IOI6 

bu3-IOI6 

463 

463-668 

CI:C8-I04b 

ti2CI-I04U 

s.::c;-ru.w 

3~5-530 

3...:5-53u 

325-530 

53G-7b3 

53U-7G3 

7u3-S3.;; 

7G3-S3;.; 

SJ...:-li6J 

J~ wpaKLUrn 
(H.a puc. I) 

I 

n 
L. 

lli 

lil 

(HU p:ac,3) 

I 

.l. 

.l. 

II 

il 

w 
h. 

I.i 

CpasHeHHe pe3ynbTaToB aHaJIH3a naTepHTOB 
xnopHposaHHeM + P<l»A c AaHHbiMH APYf'HX 
aHaJIHTHtieCKHX MeTOAHK 

Ta6nH1.-1a 2 

06pa3el.-l -- - - --- -1IaTepHT I JlaTepHT 2 
3neMeHT HeTOAHKa CoAeP*aHHe /%/ 

Ni X. + P<l»A 
HOHHbiH 06MeH 
H P<l»A/18,19/ 

Co X. + P<l»A 
HOHHbiH 06MeH 
H P<l»A/18,19/ 

Mn X. + P<l»A 
HAA 

Cr X. + P<l»A 
HAA 

Fe XHMH'4eCKHi1 
aHa.JlH3/18,19/ 

I,49.:!:_0,07 

I,5I.:!:_0,02 

-
0,046.:!:_0,0I5 

0,085.:!:_0,005 

--
0,54+0,04 
0,58:!:0,02 

-
I,38+0,07 
I ,47~0,05 

46,3 

o,6o::o,oi 

0,63.:!:_0,0I 

0, 0 I 4.:!:_0, 0 10 

0 , 0 2 I.:!:_O , 00 I 

O,I5+0,03 
O,I6~0,0I 

O,J5+0,05 
0,40~0,09 

9,92 

r~M~ MeTOAaM~ , Ko6anbT He KOH~eHTp~pyeTCR nonHOCTb~ B O~~Aae
MOM TeMnepaTypHOM ~HTepsane, oco6eHHo B cny4ae o6paa~a 1, co
Aep~a~ero = 46% Fe. nocKonbKy aHan~3~posaTb Co MeTOAOM P<I>A 
B np~cyTCTB~~ MaKpoKon~4eCTB Fe HeBo~MO~Ho, AnR era onpeAene
H~R so scex <J>paK~~Rx ~cnonbaosan~ HAA • 

CneKTpbl P<I>A ~CXOAHoro MaTep~ana ~ <J>paK~~~ Ni. Co. Mn /p~c. 2/ 
~nn~cTp~py~T cTeneHb nos~weH~R 4yBCTB~TenbHOCT~ onpeAe
neH~R Ni nocne cy6n~MaTorpa<J>~4ecKoro paaAeneH~R o6paa~a. 

nony4eHH~e peaynbTaT~ noKa3~Ba~T, 4TO B npo~ecce xnop~posa
H~R Cr, Mn, Ni, Co ~ Fe c 6onbw~M B~XOAOM nepexOART B r aaosy~ 
<J>a3y ~ OCa~Aa~TCR Ha rpaA~eHTHOM y4aCTt{e KOnOHK~. np~ 3TOM x.no
P~Abl Mn, Ni ~ Fe oca~Aa~TCR B aoHax, TeMnepaTyp~ KOTop~x cosna
Aa~T C pa~4eTH~M~, B TO BpeMR KaK 3KCnep~MeHTanbHO HaAAeHHaR 
TeMnepaTypa oca~AeH~R xpoMa H~~e pac4eTHo~. MexaH~3M TpaHcnop
Ta 3Toro 3neMeHTa noKa He RCeH /cM.H~~e/. Co 4aCT~4Ho /75+16%/ 
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l'Hc. L. PeHTreHocP.nyopecl.leHTHbJe cneKTpbJ npH nepepa6oTKe 
naTepaTa: a/ acxop;HbJH MaTepHan. 6/ «lJpaKl.\Hfl Ni, Co, Mn. 

ocamAaeTc~ np~ TeMnepaType, cosnaAa~~e~ c p~c4eTHo~, a 4acT~4Ho 
/25+12%/ - nonaAaeT so $paK~~~ mene3a. MomHo npeAnonom~Tb, 4To 
3To-npo~cxo~~T scneACTB~e o6pa3oBaH~~ neTy4~x KOMnneKcos CoCl2 
c Fe2 Cl / 10

- 7: 4To KacaeTc~ Mn ~ Ni, To 04~CTKa 3T~x 3neMeHTOB 
oT Fe enonHe AOCTaT04Ha, 4T06bl MeTOAOM P<I>A onpeAen~Tb ~x COAep
maH~e B naTep~Te C HaMHOrO 6onee B~COKO~ 4YBCTB~TenbHOCTb~, 
4eM np~ ~HCTpyMeHTanbHOM aHan~3e ~CXOAH~X npo6. 

Bo MHOr~x on~Tax e nose~eH~~ xpoMa Ha6n~Aan~cb Heperyn~pHo

CT~. HHorAa ~Meno MeCTo cH~meH~e B~XOAa Cr ~3 ~CXOAHoro o6pa3-
~a ~ 4aCT~4Hoe ero ocamAeH~e e 30He ocamAeH~~ Fe. 

2.2. HCCflEAOBAHHE XflOPHPOBAHH~ mEflE30MAPrAHUEB~X KOHKPEUH~ 

Ha p~c.3 npeACTaeneHo pacnpeAeneH~e rnaBH~x neTy4~X $paK~~~ 
nocne xnop~posaH~~ KOHKpe~~~ /a6cop6~~oHHo-<l>oToMeTp~4ecKoe ~3-
MepeH~e/. 

B Ta6n.1 pacc4~TaHH~e no ypaeHeH~~ /1/ TeMnepaTyp~ ocamAeH~~ 
xnop~AOB cpaBH~ea~Tc~ c Ha~AeHH~M~ 3Kcnep~MeHTanbHO. An~ pac4e-
6 
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Pac,3. Pacnpep;eneHHe npop;yKTOB xnopaposaHHfl menego
MapraHl.leBb~ KOHKpel.\HH Ha KonoHKe /A: norno~eHHe cseTai 
ilOflCHeHHfl B TeKCTe, 

TOB ~CnOJlb30Bi:Jn11Cb n~TepaTypHble AaHHble 0 COCTase KOHKpe~~~ 1
22i, 

Ha p~c.4 noKa3aH~ P<l>-cneKTpbl ~CXOAHoro MaTep~ana /<l>p.1t 
ocTaTKa xnop~posaH~R np~ T 8 = 1350 K /<l>p.2/ ~ OTAenbH~x $paK
~~~ xnop~AOB ~3 rpaA~eHTHOrO y4aCTKa KOnOHK~ /<l>p.3-6 , COOTBeTCT
By~~~e no3~~~~M IV-I Ha p~c.3/s nop~AKe yMeHbwa~~~xc~ TA. KaK 
B~AHO ~3 p~c.4,e npo~ecce xnop~poeaH~~ c GonbW~M B~XOAOM o6pa-
3y~TCR neTy4~e xnop~Abl Mn, Zr, Fe, Ni, Co , Cu , Zn, Pb. nocne 
onbiTa e CTapToeo~ 30He ocTaeTc~ 6en~~ nopowoK I Si02 c Ca, Sr, Y 
~ Ap./. B OTAenbH~x <t>paK~~~x o6ara~a~Tc~ cneAY~~~e 3neMeHTbl: 
<I>P. 3 - Mn ( Y) ; <I>P . 4 - Ni, Co; <l>p. 5 - Pb, Cu; c!'p. 6 - Fe, Zr, Zn, 
/Cu I. TpaHcnopT~poeKa Cu ~ Zn MomeT npo~CXOA~Tb nojl B03Ae~cT
e~eM KoMnneKcoo6pa3oBaTene~ - Fe2 c16 ~ Al2Cl6 10

-
15

• CoAepmaH~e 
e KOHKpe~~RX mene3a ~ an~M~H~~ H~me, 4eM B naTep~Te, no3TOMY 
sn~~H~e KOMnneKcoo6pa3oeaH~R Ha pacnpeAeneH~e xnop~AOB e AaHHOM 
cny4ae orpaH~4eHo. <l>paK~~oH~posaH~e xnop~AOB APYr~x 3neMeHTOB 
Ha KOnOHKe npo~CXOA~T B COOTBeTCTB~~ C ~X neTy4eCTb~ /CM.Ta6n.1/, 
Bb1XOA ~ pacnpeAeneH~e npOAYKTOB xnop~poeaH~~ noKa3~Ba~T, 4TO 

MOmHO nonv4aTb <l>paKU~~, np~rOAHble AnR 4YBCTB~TenbHOrO aHan~T~4e
CKOrO onpeAeneH~~ TaK~x 3neMeHTOB, KaK Ni, Co, Pb •. Zr , Fe , 
Sr, Y,Ca. 3Ta MeTOA~Ka MomeT 6b1Tb np~MeHeHa AnR npenapaT~&H~x 
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PHc. 4. CneKTpbJ peHTreHo¢l.Jlyopecu;eHI..\HH rrpH rrepepa6oTKe 

JKeJie3oMapraHu;eBbiX KOHKpeu;Hii. ) - liCXOAHbiH MaTepHaJI, 

2 - OCTaTOK IlOCJie XJIOpHpOBaHHH, /3-6/ - HOMepa JieTyqHX 

clJpaKu;HrJ lUlOpHAOB 

~enei1 - AOCTHraeTCR 3$$eKTHBHoe OTAeneHHe PRAa eamHbiX MeTannoe: 
Co, Ni, Pb, Cu H APYrHx OT rnaBHbiX KoMnoHeHTOB Hn H Fe. 

3AKJ1104EHHE 

XnopHpoeaHHe naTepHTa H mene30MapraH~eBbiX KOHKpe~HH n03BO
nReT c 6onbw~M BbiXOAOM nepeBOAHTb Fe, Mn, Ni, Co, Pb, Cu, Zn, Zr 
H HeKoTop~e APYrHe 3neMeHT~ e neTy4He coeAHHeHHR. npH ocamAeHHH 
B KOnOHKaX C TeMnepaTypH~M rpaAHeHTOM npOAYKTbl XnOpHpOBaHHR pa3-
AenR~TCR Ha rpynn~. 0TAenbH~e $paK~HH MOryT aHanH3HpOBaTbCR 
HHCTpyMeHTanbHbiMH MeTOAaMH /HanpHMep, P$A/. KoMnneKcoo6pa3oea
HHe xnopHAOB Cr, Co,Cu H Zn c Fe

2
Cl

6 
/HnH Al

2
CI

6 
I MomeT 3a

TPYAHRTb KOH~eHTPHPOBaHHe H aHanH3 3THX 3neMeHTOB, 
Pa3pa6oTaHHaR MeTOAHKa npHrOAHa AnR e~coK04yBCTBHTenbHoro 

onpeAeneHHR HHKenR e naTepHTe. TepMocy6nHMaTorpaMMbl xnOPHAOB 
yKa3biBa~T Ha B03MOmHOCTb HCnOnb30BaHHR XnOpHOH nepepa60TKH 
CblpbR naTepHTa H mene30MapraH~eBbiX KOHKpe~HH C ~enb~ H3Bne4e
HHR ~eHH~X KOMnOHeHTOB. 

AeTop~ 6naroAaPRT 4neHa-KoppecnoHAeHTa 4exocnoea~Koi1 aKaAe
MHH HayK H.3eapy 3a ~eHH~e 3aMe4aHHR. 
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PyKOnHCb nocrynHna a H3AaTenbCKHH OTAen 
30 OKTR6pR 1985 rOAa. 
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npMMMMaeTCA MOAMMCKa Ha npenpMHTW M C~eHMA 06~eAMHeHHOrO MHCTMTyTa 
AAepHWX MCCneAOBaHMH. 

YcTaHoaneHa cneA~aA CTOMMOCTb noAnMCKM Ha 12 MecA~ea Ha M3AaHMA OHRH. 
BKnD~aA nepecwnKy, no OTAeri~HWM TeMaTM~CKMM KaTeropMAM: 

MH.IIEKC TEHATMKA 

1. 3KcnepMMeHTanbHaA tM3MKa BWCOKMX 3HeprMH 

2. TeopeTM~cKaA $M3MKa awcoKMX 3HePrMM 

3. 3KcnepMMeHTanbHaA MeHTpoHHaA $M3MKa 

4. TeopeTM~ecKaA •M3MKa HM3KMX 3HeprMH 

5. HaTeMaTMKa 

6. RAepHaA cneKTPOCKOnMA M paAMOXMMMA 

7. $M3MKa TA*enwX MOHOB 

8. KpMoreHMKa 

9. YcKOPMTem• 

10. AaToMaTM3a~MA o6pa60TKM 3KcnepMMeHTanbHwx 
AaHHwx 

11. Bw~HCnHTenbHaA MateMaTMKa H TeXHHKa 

12. XMMMA 

13. TexHMKa $M3M~ecKoro 3KcnepMMeHTa 

14. HccneAoaaHMA TaepAwx Ten M *MAKOCTeM 
AAePHWMM MeTOAaMM 

15. 3KcnepMMeHTanbHaA •M3MKa AAePHWX peaK~MH 
npH HH3KHX 3HeprHAX 

16. ,II03MMeTpMA M .M3HKa 3a~MTW 

17. TeopMA KOHAeHcMpoaaHHoro cocToAHHA 

18. Hcnonb3oaaHMe pe3ynbTaToa M MeTOAOB 

19. 

• YHAaMeHTanbHWX ~3H~eCKMX HCCneAOBaHHH 
B CMe•HWX o6naCTAX HayKH H TeXHHKM 

6M~M3MKa 

UeHa noAnMCKM 
Ha rOA 

10 p. 80 KOn. 

17 p, 80 KOn. 

4 p. 80 KOn. 

8 p. 80 KOn. 

4 p. 80 KOn. 

4 p, 80 KOn. 

2 p. 85 KOM. 

~ p. 85 KOn. 

7 p. 80 KOn. 

7 p. 80 KOM. 

6 p. 80 Kon. 

p. 70 KOn. 

8 p. 80 KOM. 

1 p, 70 KOn. 

p, 50 KOM. 

p. 90 Kon. 

6 p. 80 KOn. 

2 p. 35 KOn . 

1 p. 20 KOn. 

noAMMCKa MO*eT 6WTb ~OpMneHa C n~60r0 MeCA~a TeK~ero roAa. 

no seeM sonpocaM O$OpMneHHR noAnHCKH cneAyeT o6pa~aTbCR s H3AaTenbCKH~ 

OTAen OHRH no aApecy: 101000 HocKaa, rnaano4TaMnT, n/A 79. 



C006mEH~~. KPATK~E C006mFH~~. nPEnP~HT~ ~ C60PH~K~ TPYAOB 
KOH~EPEHU~~. ~3AABAEMbiE ODbEA~HEHH~M ~HCT~TYTOM ~AEPH~X ~CCflE
AOBAH~~. ~Bn~~TC~ O~~U~AflbH~M~ nY6fl~KAU~~M~ . 

Cc~nKH Ha C006mEH~~ H nPEnP~HT~ 0~~~ AOn*H~ COAeP*aTb cne-
AY~~He 3neMeHT~: 

- ~aMHnHH H HHH~Han~ aBTOpOB, 
- COKpa~eHHOe Ha3BaHHe ~HCTHTyTa /0~~~~ H HHAeKC ny6nHKa~HH, 
- MeCTO H3AaHHR /Ay6Ha/, 
- rOA H3AaHHR, 
- HOMep CTpaHH~~ /npH Heo6XOAHMOCTH/ . 

npHMep : 

1 . llepeywuH B. H. u op. OHHH~ ? 2-84 - 649, 
)Jy6 Ha , 1 984 . 

Cc~nKH Ha KOHKpeTHY~ CTATb~ , noMe~eHHY~ a c6opHHKe , AOn*H~ 
COAeP*aTb : 

- ~aMHnHH H HHH~Han~ aBTOpOB, 
- 3arnaBHe c6opHHKa, nepeA KOTOP~M npHBOARTCR COKpa~eHH~e 

cnoea : "B KH." 
- COKpa~eHHOe Ha3BaHHe ~HCTHTyTa /0~~~~ H HHp;eKC H3p;aHHR , 
- MeCTO H3AaHHR /Ay6Ha/, 
- roA H3AaHHR, 
- HOMep CTpaHH~~ . 

npHMep : 

Ho~na Ko e H. 0 . B KH . X1 MexoyH a pooH~Q 
c uM n0 3U YM no Roe pHoQ 3~eKmpo Hu Ke, OHHH, 
)J13 - 84 -5 3, )Jy6 Ha, 1984, c . 26. 

CaeuH H . A . , CMUpHO B r .H . B c6 . "HpamKue 
coo6UJ eHUR OHHH ", N 2 - 84, )Jy6Ha,1984,c.3. 

AHxnep B. 11 p;p. P6-85-777 
Xnop11p0BaH11e 11 TepMOCy6n11MaTOrpa~HH xnOpl1p;OB -
BCUOMoraTenhHbJe :-ieTOp;HKH peHTreHo~yopeCL\eHTHOrO aHan113a 
cocTaea reonor11qecK11x o6pa3l\OB 

lloKa3aHo, qTo xnopHpoeaHHe o6pa3l\OB naTepi1Ta 11 *ene3oMap
raHL\eBbiX KOHKpel\11H C nocnep;yiOU!HM OCaJI{,LieHI1eM neTyq11X npop;yKTOB 
B KOilOHKe C TeMnepaTypHWM rpap;HeHTOM, npHBOp;HT K KOHL\eHTpl1pO
BaHI110 11 rpymioROMY pa3p;eneHHIO Mn, Co, Ni, Pb, Cu, Fe , Zn , Zr 
11 p;pyr11x 3neMeHTOB, Pa3pa60TaHa MeTO,IJ;11Ka, KOTOpaR: B COBOKynHOC
TI1 C peHTreHo~yopeCL\eHTHbiM MeTO,Il;OM aHan113a peKOMeHp;yeTCH AJIH 
BWCOKoqyBCTBI1TenhHOro onpep;eneHHR: HHKenH B naTepHTe. llonyqeH
Hble TepMOCy6nHMaTorpaMMW yKa3WBaiOT Ha B03MO*HOCTb npenapaTI1B
HOH nepepa60TKH CWpbR: naTepHTa H *ene30MapraHL\eBbiX KOHKpel\HH 
MeTOAOM xnopHpOBaHHR:, 

Pa6oTa BbmOJIHeHa a Jla6opaTOPI111 R:p;epHbiX peaKL\11H OHHH. 

Coo6.eHHe 06~e~HeHHoro HHCTHTyTa R~epHWX HCcne~OBaHHA. ~y6Ha 1985 

llepeeop; O.C.BHHOrpap;oeotf. 

Eichler B. et al. P6-85-777 
Chlorination and Thermosublimatography 
as Auxiliary Methods in the x-Ray Fluorescence 
Analysis of Geological Samp]es 

Chlorination of the samples of laterites and manganese 
nodules and the deposition of volatile products in columns 
with temperature gradient allow one to separate Mn, Co, Ni, 
Ph, Cu, Fe, Zn, Zr and other components in groups. The develo
ped method may be used in comhi nation with RFA for highly sen
sitive determination of Ni in laterite samples. The thermosub
limatograms of chlorides indicate the practicability of proces 
sing of laterite ore and manganes 0 nodules by chlorination. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


