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B CBR3H C fiY PHO paCTyuleii B nOCJ1eAH~le r OAI>! nO Tp efi HoCT blO MHO
nix npHKJ1a AHblX HC CJ1eAOBilHHH H oc06e HHo RAepHoi, Me,QHLtH HbI , B TaK 
Hil 3 b1SaeMbiX ~HKIlOTPOHHblX He i1TpoHoAe\l>U LtHT HbiX H3 0 To n .1X HilMenlJ1CR 

HeTpaAH~HoHHblI:1 n YTb HX n0J1Y4eH~IR - HC n 0 J1b30Hn HHe /HJ1U Ail lMe YTH
J1H3a4HR/ nY4KoB 4nCTHLt Cpe,q HHX 3HeprH~ Hn HC CJ1eAOBaTeJ1bCKH 
YCKopHTeJ1RX /1, 2' . XOTR RAe p Hble p eal<4HH, npOHcxoARUI~le nOA Ae HCT 
BHeM 4a CTHLt cpe AHHX 3 He prHH , n p HBoART K 06pa30BaHH IO B 06J1Y4 a e
MNX MHweHRX 04eHb CJ10IKH0 l:1 no c o cTa s y CMe CH cnaJ10reHHblx npOAYK

TOB, npHH4HnHaJ1bHO BoaMOIKHbI H YlKe pe~J1H3YIOTCR nYTH nOJ1y~eHHR 
paAHoxHHH4eC KH 4HCTblX npenapp'T~~ He KOTopblX 4eHHblX paAHOHYKJ1H
AOB B npOHblWJ1e HHOH Ha CWTa 6 e , S 

CTpeMlleHHe n OJ1HOCTblO HCn0J1 b30Ba Tb BbiB eAeHH~e 1013 YC Kop HTeJ1R 

nY4KH 4aCTHLt cpeAHHX 3Hepr HH n p HBOAHT K He06xoAHHOCTH 06nY4aTb 
HHweHH 6 0 J1bWOH HaCCbI , BbiAen e HHC H3 KOTOPblX MHKpp~0J1H4eCTB cna
J10reHHblX npOAYKTOB n p e ACTClSJ1nC T TPYAHYIO 3nAn 4y , 8 . UaHG0J1eC YC
neWHO OHa HOll(eT 6t.I Tb p e we HCl rlYT e M npHHeHeHHR HeTOAOB, n03 DOJl nlO 

UlHX npOBo AH Tb BblAeJleHH e Ha p aOOTil HHbiX p a AHOIIYKIlHAOB Gea ~13"e'1("

H~IR XHHH4ecKol:1 I!lOPHbi Ma TepHaJla M~lweHH , T. e . HCnOJlh3Q[HITb M~' 

weHH HHorOKpaTHO ' 71 . K HaCTORUIeHY BpeMetHI Hrt Ko n Jle H 

fiOJ1 bWO.::i on~T OblCTporo BbiCOKoTeHn epa TYPHor c BUAel1CHHR npOAYKTOB 
RAepHblx peaK LtHt't B r a 30BYIO ¢!a3y 1013 pa CnnaBJle HHblX HJlH nopOWKO
0(ipa3Hbix HaCCH BHblX MHweHeH 18 / . 3 TH npOAYKTbI . OAHaKO , RBJlRIOTC R, 

KilK npa&HJlO, H30 TonaHH OTHOCHTCJ1bHO JlerKOJleT Y4HX 3neHeHToe. 4TO 
K~caeTCR TPYAHoneTY4Hx 3J1eHeHTDB nepeXOAHblx pRAoe nepHOAH4e
CKOl:1 CHCTeMbI, TO OHH HorYT 6b1 Tb 6b1CT PO ~blAeJleHbI s raaoeYlO ~a3Y 
B BHAe XHHH4eCKHX coe AHHeHH I:1 /ranorCHHAOB, OKCHAO B H rHAPoKc H
ADB/ npH c o oTBeTcTBYlOIIIeM nOAfiope HCl Te p HanCl MHWeHH H KOHTei"lIlepa. 
COCTaBa H AaBJ1eHHR r asa-pea reHTa, a TaKlKe TeMn e p n TYPbl ' 9 -1 

B HacToRUlel:1 pa60Te nPeAnpl1 HHT a nonblT Ka BbiCOKOTeMnepa TYP Horo 
BbiAene HHR cnanor eH Hblx npo Ay KTOB 11:) MaccHBHol:1 HHKeJ1eBo.::i HHweHH 
Hil OCHOBe YHe HbweHH R HeTaJ1J1H4eCKO~ d KTHBHOC TH 3J1eMeHTOB B PRAY 
Sc - Ni, KOTopoe HarJ1RAHO npe AC TiIBJ1eHO B TtJ6 J1.1 3 na4e HI>1RM I>1 101 :10 

6aPHO-H30T~pMH4eCKoro n OT e HLtH a Jla 06p~30BaHHR XIlOPHAoB 3T~lX 3 JlC 
MeHTOB C\G T) no peaK~I>1RM : 

Me ~ x . Hel • MeCI x/2. H2 1/ra3 xTB 8 3 ra3 

p a CC4 HTaH HblHI>1 no BTOPOMY npHfil1lllKeHHIIJ i l :!-l7l.H il OCHOBaHl>11>1 3TIIX 

paC4eTOB MbI O~HAaJ1H, ~TO B ra30Bol:1 ~a3e, COAep~aUleH ~eCb Hi 
101 Ha, XIlopHpoBaHHe BbiupaHHoro MaTepHaJ1a MI>1WeHH - HHKeJ1R 6YAeT 
npoxoAHTb 3Ha4HTeJ1bHO MeAJ1eHHee, 4eM TaKHX c n ano reHHblX npoAYK
TOB, Ki'lK, HanpHMep, H30Tonbi Sc , Ti H Mn . 

2 

aOJUUJ;a 
o 

11306apHo-H30TepMH'!ecKHe nOTeH~HaJ1bJ ~G T K Kan / !-10JIb 

p eaKl\Hll XJIO p llpOBam-lR H€KOTOPblX MeTaJIJIOB XJIOPHCTblM 

BOAOPOAOM n p H 1373 K 

n p OAYl(T M e Ta')!Jl 

pe~ 

Sc T i v Cr Mn Fe Co Ni 

MeC} 13 ,98 27 . 87 2, 78 31 , 94 

MeCi 2 - - 15 , 29 - 12, 46 3,31 -26,3 1 1,98 14 , 55 21,00 

MeCi s -7 5 ,66 - 50,44 - 3, 82 18,9 7 

MeC14 - -44,22 6,7 6 

3KcnEP~MEHTAnbHAR 4ACTb 

B pa6 0T e Hcn0l1b30Banc~ nopHc TMH HHKe n b /25% fl OPHCTOCTH, pa3
Mep 3epe H - 20- /10 MKM/. 06pa 3 4 bl KOTopo r o BeCOM OK0110 7 r ocny
4am1Cb npOTOHaMI1 C 3Hep rHe i<! 8 r3B Ha CH Hxpo<jla30TpOHe OHRH H noc
ne HeKoTopo .::i BbiAepIM KI1 n OMelllanl>1Cb B KBa p Lt eBble TPy6KH , B KOTOPblX 
npH TeMnepaT ypa x 1370-1 570 K ~3Y4anOC b XIlOPH pO BClHHe c n aJlOr eHHblX 
npOAYK TOB H YJ1eTY4HB a HHe HX xnop HAOB B nOTOKa x rn30B~X CMece~ 

H .,. HCl, c oAeplKalllHx OT 25 AO 90% xnopHC Toro BOAo p OAa. BpeMR 
Bbi

2
c oKoTeMnepaTYPHoH 06pa6 o TKH COCT aBJlRJlO 1- 3 4, n pH4eM AO 3To r o 

o6 pa 3~bI BbiAepll< HSaJlI1 Cb 0 . 5 4 B TO\<e r a 3 a -pea re HT a C uenblO YAa 
JleHHR B0 3Ay x a 1>1 BJla r H H3 06b e Ma MHweHH. AJl R H3 Y4 eHH n BpeMe H HO~ 

3ilBHCHMOCHI YJl CTY4 Hsa HHR XJlO PHAOB cnanorCHHblx npOA YK TOB B 30HY 
HX nAcop6 UH H n OM6II.IaJlaC b KBap4 e BaR Tpy6 Ka, KOTopaR MOrJla 6b1 Tb 
6b1CT PO 3aMeHeHi'l . I\Acop611pOBaHHble Ha Hei1 c n anor e HHble npOAYKTbl 
CMblB aJlI1Cb ropR4el:1 CMe CblO con~Hol:1 H a30T HOH KI1C JlOT 11 KO HueH TpH
p OBa1111C b ynapl>1 SaHHeM Ao c y xa B <jlap<jl0p o BbIX TH rnRX. B pRAe onblTOB 
npOBOAI1JlOCb Te pMox p OMaTor'pa<jlHpoBaHl1e BblAeJlRKlIIIHX CR B r a 30BYlO 
<jla3Y xnopH.QOB c naJlOreH HblX n p OAYKTOB HC! KBa pue BblX KOJlOHK a X 

C BHy Tp e HH..,M AHaMeTpOM 1,25 MM. I\n n apaTypa 101 Me TO.QHJ1~/ npOBeAe

HHR 3 TH X 3 KCn epl1Me HTOB onHca H~ Ha M.., p aHe e B pa6 0Te , r Ae n pe.Q 

CTa BJl e H~ Ta KlK e CHCTet~~ n OJlY"1 eH Io1 R 101 04 11C TKH H 2 11 HCl. 
AHd JlH S 06pa3UOB HH KenA AO 11 nocne B bi COKOTeMnepaTyp HO~ o6 p a 

6 0 T KH, KOHueHTpa ToB Yl1e TY4 HBW.., XCR c na n o reHHWX n poAYK TO B .., Y4aCT
KOB Te pMo x pOMa Torpa<jlH "1 e CKHX KOJlOHOK / TXI{/ Hd cOAe p)~a Hl1e OTAen b
H~X 3 J1eMeHT OB npOBOAHJlCR raMMa -cneKTpOMeTpH"1eC KH c nOM~blO 

Ge ( L i )-Ae Te KTop a /-40 CM3 / Ha YCTa HOBKe YHO / pa3 peweH.., e 3, 0 K3B 
Ha nHH I1H 1332 K3B/ C I1 Cn0l1 b 30B~ HHeM aSTOMaTI1"1eCKOH nporpaMM~ 
3Kc npeccHo H o 6pa 6oTKH cneKTpoB / 19~ H HTeHcHBHoCTH Ha H6 0J1e e Xfi 
p i1KTe p HblX y - Jl"' HHI1 p a AHoaKTHBHblX c n aJlOr eHHblX n pOAYKTOB o n p e Ae
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fi flJll.1Cb C Y4e TO M SarpYSKI-1 aH aJ1l-1aaTOpa . nepl-10A OB nOJ1 y pacna.qa , 
C2MOnOrJ10U(eHl-1fl }' -J1y Ye i1 B o6 pa 311a x 1-1 K03t1l<p1111~le H TOB nepeCyeTa 
Ha CTaHAapTHY~ reOMeTp"~ l-1 S MepeHI-1~. OW I-16 Ka onpeAeneHl-1H cOA ep 
maHl-1H paA l-1 0aKTI-1BH~X cn anO r e HH~X npOAY KTOe 3T I-1 M Me TOAOM COCTaB 
nRna 5-151; . KOnl-1 ye CTB O B03rOHH ~lI\ erOC H n pl-1 BblcoKo TeMnepa TypHo~ 

o6pa6oTKe H~KenR onpeAenR~OCb <pOT OMeTp~ yeC K I-1 n o o6U(en p I-1 Hn TO~ 

MeTOAI-1Ke. 

PE3YnbTAT~ H 05CYI~EHHE 

Ha pl-1c.1 nOKaaaHa aaBI-1C I-1 MOCTb BW XOAOB cnanoreHH~X npOAYK TOO 
1-1 H~KenR B raaOBY~ $a s y OT COCTaBa raaa-peareHTa - CMeCI-1 H 2 
1-1 HCI. a Ha p l-1 c. 2-4 AaHa BpeM eHHa A aaB I-1CHMOCTb B~Aene HI-1A ynbTp~ 
MI-1 KpOKOnl<1 yeCTB Fe , C[', Sc 1-1 Mn AnA HeKO TopblX COCTaBOB ra30BO(1 
tIlaabl. Pl-1 c.5 npeAC TaBnReT TepMox pOM a Tor paMMY n e TYYI-1 X COeAI-1 HeHI-1 ~ 

cnanoreHH~X npOAYKTOB, BWAe~eHH~X npM 13 73 K 1-13 HI-1K en R B r a30-
BY~ ¢a 3Y, COAepmall\Y~ 75 06. % XnO pI-1CT O, O OOAopoAa, npl-1 yeM KOnl-1
yeC TB O KamAoro cnano r e HH o r o npOAY KT a , nocTy nl-1 B~erO a A BpeMH 
on~Ta B TXK, npl-1HHTO 3a 10 0 OTHOCI-1 TenbH~X eA I-1H I-111 . 

H3 pl-1c.1 SI-1 AHO , YTO Ha we npeAnono~eH l-1 e , OCH OBa HHoe Ha n po 
BeAeHHblX TepMOAI-1HaMI 1 4e C KI~X pac4e Tilx I Ta6n . 1I, nOATBepIKACleTCH. 
l-1 OTHO CI-1T e llb HOe KOnl-1y e CTBO 1"11-1 Ke nfl , BblAeneHHo r o B ,a30BY~ $ a 3Y, 
Ha MHo ro Me Hbwe, ye M cn~OreH HblX npoAyKTOB . A6 con~THoe KOJll.I 4eC""
BO HI-1Ke nH, ne peLUeAwero B ra30BY~ Qa s y, COAepll!a1l\YIO 25 06 . %HC l. 
COOTB e T£TsyeT CKOPOCTI-1 ~cna peHMfl HMK enH B BaKYYMe 
( 2, 7 . 10-8 rtcM~ c a !20~ OAHa KO nOCTeneHHO yaEJ11-1 4 I-1 BaeTCA, AO CTl-1
ra R 2 ,3·10 r /cM · c npl-1 75% cOAep*aH M~ HCIB r a s e - p e a r e HTe, 4 TO, 
Bepo'RTH O. MOl!< HO C Y ~Ta Tb YKa3aHI-1eM Ha 06 paSOaaHl-1e 1-1 yn eTY YHBa 
Hl-1 e MOHOXJ10pI-1A a HMKen R. 

Te pMox poMa TorpaMMa , nOK a 3aHH a H HCl pl-1c.5 , n03 80nReT pe WI-1 Tb 
sonpo c 0 XI-1 Ml-1ye CKOI1 ¢opMe yJ1eTYY HBa~lI\I1X CR cnaJ10re HHblX n pOAYKTOB. 
B Ta6n.2 Aae TCR cpaB He Hl-1e nonY4eHH~X Ha M~ Te MnepaTyp ll e HT pOB 
TR~eC TI-1 aOH aAcop6ttH~ (T a) ~OpI-1AOB 1-1 3Y4aeMbiX 3JleMe HTOB Ha KBa p
Qe BoA TXK C nl-1 Tepa TypH~M I-1 AaHH hlMI-1 . nOCn eA HRR Ko nOHKa 3TO~ Ta6
nM4~ n peACTa an ReT B~BOA~ ~3 paC 4eTa OTHOC~TenbH~X yn py r oc TeA 
na po s XJ10P~AOB paCCMaTp I-1 BaeM~X cn anoreHH~X n pOAYK TOB AnA paB Ho
eeC HR B rasoBoA ~a3e, cOAep*a~eA 75 06.%HCl np~ 13 73 K I CM. 
Tc 6J1. II. ~aH H~e Ta6n.2 nOKa 3~Ba~T , "IT O TonbKo B OAHOM cnY 4ae 
l AnA V I He YAaeTCR oA Ho3Ha4Ho Oll eHI-1T b HaMu on ee eepo RTHoe XH 
Mlo1 ye CKOe CO CT OR HI~e 3Toro 3J1e Me HTa . BbIBOAbl ) OC HO Ba HHble Ha Ac H
H~X Ta6n . 2 , Ko c Be HH o nOAT Bep*Aa~TCR plo1c.2- 4 . 1-1 3 KOTOp~X BIo1 AHO , 
"ITO CKOPO CTIo1 BbiAen e HI-I R 1013 HHKenR B r'a 30BYKl Cj>asy Mn H Sc, KaK 
1-1 c n eAY e T ~s Aa HHblX Ta6n . 1. npoKTH4eC KI-1 He sa B~CRT OT COAepl!<a
HI-1R HCI a ra30Bo A ¢aae , a AnR Fe 101 Cr, HaooopoT, xapa KTepHa CHnb
Ha R aaBI-1 CI-1MOCTb . 

npeABa p~TenbH~e on~Tbl no 1-13Y4eHIo11O TeMnepa r ypHblx SaBI-1CI1MOCTe~ 
yneTYYI-1 SaHI-1R cnanoreHH~X npoAYK TOB IpMc.61 nOKa3~BaIOT, "ITO BbI
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100 
~ 
0 -S 80 
x 
::0 
CD 50 

10 0i it M"ll" ;:;;. PUC. 1. 3aBHcaHocTb YJle

.- t . ! t Ni ta.a 
Z TY'IHBaHHR HeKOTopblX 
tf CnarIOreHHblX npOAYKTOB 
~ H3 06JlY'IenHOrO nopH

I 
I 

I 
I 

I 
~5 m CToro HHKeJlfl / ~ : 

: 10 MM, e : 15 MM/ OT 
COCTaBa raaa-peareHTa 
(HCI + H2 ) , Vo = 

60 CM 3/MHH, 1370 K 
r = 3 'I . 

oI PUc .Z. Bp eMeHHaR 3a
~ 
0_ 

<3 30 
X 
:::a 
CO 

20 

10 

/~ 

~----i--3~-~

.-t-~t---t
___ 1-- 2 

-t~-+--+
1 

BHCHMOC Tb YJleTY'II1Ba UHR 
JKeJle3 a 113 06JlY'Iemmro 
nOpl1CT OrO HHKeJlR / ~ : 
= I 0 HM, f = I 5 MM/ AnR 
p a anHQHbIX r a30B - pea reH
TOB ( HCI +H2 ), T 

13 70 K , Vo = 

= 60 CM 3 /MJiH: 
1 - 50 06. % HCI. 
2 - 75 06. % HCI . 

, I 3 - 90 06 . % HCl. 
30 60 90 120 150 180 

BPEMrl, MI!1H, 

~ 

Pac.3. BpeMeHHnR 3a BH
50 ~1----------------- CHMO CTb yneTY'IHB aHHH 

~~~ 

--,>--,t ~t 1= 

o 

~1,0 
X 

~30 

20 

10 
____1--1 --.--;-+- +

xpo~ta H c Ka HAHR H3 
06Jl y-q e uHor o nopuc To r o 
IlI1 KeJHt / p:: I 0 ~!M) 
f = 15 MM / ~H p a a
JllI 'IHhLX r a 30B-p e a r eu
T O B (HCl+ H2 ) , T 
= 137 0 K, Vo : 
= 60 CMS / MJm: 
Cr - I - 75 0 6. % HCI ; 

I I I I 1 -+- 2 - 9 0 06. % HCI : 
30 60 90 120 150 180 Sc - 3 - 7S 0 6.% HCl; 

BPE~, MI!1H 4 - 90 06. % HCI. 
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'<OAbl Mn 11 Sc B ra30BY IO (jla 3Y , COAepIKa ll\YIO 75 06 . %HCl, I1MelO T MaKCI1

MyM npl1 1470- 1520 1( , CYll\eC T BeHHO YMe Hb wa RC b n p l1 Aanb He~weM no

BblWeH 11 11 TeMnepaTypbl . n O-BI1A I1 MOMY, .qaHHbl i:! 3 !1X11eKT CBR 3<l H C pOC T OM 

3epe H B o6pa34ax no p ..., c Toro HI1 KenR np l1 T <lKI1X B~COKI1X T eMnepa T Y

pax 11570 K > 0 , 9 T nnas n /. TO Y HO T a Ko e IKe Sn l1 f!Hl-l e n OBblWeHI1 R 

TeMnepaT Y Pbl HaonlOAanO Cb pa Hee n p l1 Bbl COKOT eMnepa T y pHOM BbI.o,.eneHl111 

yn b T p a MI1K p OKOm1ye CTB Tanfl l1 R 113 oGn y yeHHblX OKC "'A OB C BI1H~a 2 4 

PYl C 4 ~ 1 00'~~• • Bp e l1e llJlilH '1 ClB 0 - -- --~ ~- - -

CYlNOCTh Y < 1-1  3 - -
neT y"umam ,mpra.,," " , oo.y.,,::o- ~ 80 A~?f=-=f~ ;1cB 60 ///6 2 1 

1'0 nOpYlCTOrO IOIKell H 

/ ~=I O MN . r= 
15 ~1M/ AnH pa 3nll'WbJX 

ra3013-peareHTOB 

40 

(HCl + H2 ) , T =JJ70 K , 20 
V = 60 CH 3 / MlI1l : a 

j - 25 06 .% IIC l. 
2 - 50 06 .7. flC l. 
3 - 90 06 .1. BCl. 30 60 90 

10 Q t I lco I lv 

~ 80 w, 

I ..... 
e 
.D 60 ..... 
u 
e 
I 
CD 
:s:: 40 
f0
x: 
oc( 

20 

_T 

Ni 

0 1 I,-~ 

o 10 20 3 0 

Mn 

40 50 

..6J\jI1HA, eM 

120 150 180 

6 0 

BPEM~,MV1H 

1400 
x: 

~ 
12 00 ~ c: 

UJ 
c 

1000 ~ 
..... 

800 

600 

PH C . 5. TepMOXp Ot-1(lT O rpnMMu CIlarJorelUlblX npO.z:nnnOB. llblAC! 

neHHbJX 1<\3 oo.TIy qeH:Horo ll opHC Toro HI-lJ<e.!lR / 1> = 4 I'I~!. r 

6 

= 5 HM/ B 1'1 'Ice ra3 a -pe a re w ra ( HCI + HQ ) • COJ.lepjf(~ero 
7506. % HCI , T H = 137 0 K, VO = 20 CH a/:-1H Il , p = J , 25 MN , 

J 4. 
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20 

OLI________--------~-------
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3 
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BPEMs:I,M~H 

Puc.6. T eMo e p a TYP

Hal{ 3 a BI1CI1HO CTb 

yneTY 11J1BamHI M a p 

r aHua H CK aH,[II1H 113 

06nY 4 eHHoro no p H

CTOPO HHxe n R / ¢ = 
= 4 MM , e = 5 MM/ 
B nO 'rOK e HC} + H 
/7 5 0 6 . % IIC) / , Va = 

20 CM3 / MHlI, T = 
= I "I . 

PH C . 7. )3 peMeri llClR 

3 aBHCMMO CTb yne

TY411B8HHR Ko6aJ1 b T<1 

113 o 6 Jlytt e liHblX 11 11 

Ke.,leBblX qloSlbr pa 3
rllI'l1 10ii TO.rlll\IHlbl 

B n OTOK€ (HCI + H~ ) . 

cOAep~au\eM 75 00. 
HOl , T = J 370 + 
+20 K, Va = -
- 40 CN 3 / MHI!; 

5 MKM; 2 - JO MJ<M; 

3 - 20 MhM; 4 -
40 Ml\~1. 

n03TOMY onTl~p~anbHble YCJ10BI1A I1Cn 0I1 b 30BaHHR MaCCI1BHoi1 HI1KeJleBOI4 

MI1WeHH /pa3Mep 3epe H , n Op l1CTOCTb, TeMnepaTypa, n pOAOnIKI1 Te n bHOCTb 

B~,qeneHI1RI '" pa3paGo T K a ee OKOHYaTenbHO~ KOHC TPYK411 11 T pe6YIOT 

npOB8,qeHI1A 60n e e T1l.\areIlbHblX ",ccn e,qoBaHI1i1. BKIl104aA "'3yyeHl1e Al-1tjl 

¢lY 3 \111 c nanoreHHblX npOAYKTOB B ,H"lI( ene. B l.jaC THOC T V1. onblTbl C 06
nY4et-1HoJii 6 blC TPblMI-1 He14TpOHaMI1 HI'tKen eBOIii Ol0 11b r oi1 pa3J1 1-1 4Hoi1 TOnLl\I1

f~bJ /PI1C , 7/ nOKa3aI111 B03MOlKHOCTb npaKTl1yeCKI1 nonHoro BblAeneHI1A 

58 Co 113 He6onbWl1X no Ma cce 10,1-0,3 rl o6pa3 ~oB. CpaBHI-IBaA 

pl1c. l 11 7, MOlKHO nonaraT b , 4T O BbI,qefleHl1 e TaKI1X c n anoreHHblX npo 

AYKTOB, KaK Pe. Cr 11 SC ~3 MdCCI-I B HOI4 nop~ cTo i:! HMKeneBOI4 MI1We H~ , 

n o n Y4eH Ho;;' n peCCOB aHl-1 eM n ,)pOWKd c lla3MepOM 3epeH 5- 10 MKM, 6y

A eT KOJll1yeCTBeHH~M B 113Y4eHHbiX ycn oB I1f1X 11370 f{. 75 05 . ~ HCI 

7 



10 

N 

m 
::r
:s: 
I:; 


E-< 
'" 
ill 
o 
~ 
0
o 
~ 
~ :s: tx: 
:>' I:;
:>. Q) 
E-< :.: 
Q) :s: 
I:; :I: 

~ 

~ ~ 
'" Q)ti: :>' 

:>. 
~ t::s: 10 
:.: 0 
c.J 
Q) :s: 
:>' 0
~ to: 
0
Q) tx: 
E-< c.J 

:s: ~ 
EO 

~ 2 
:s; :>. 
:.: tTl 

c.J '" QJ 0. 
:>' 10
:s: 0 

.£l<'" 	 ~ 0. o:l 
~ 0 
o E-< 
E-< ~ 

'" :>.l: t:[ 
o 0 
0. 0. 
)< to: 

):o x 
g. ~ 
E-< ;I: 
o Q) 
(T) ... 

'" 0 
~ ~ 

~ 5 
~ 

CD H 

~ 8.~ a 
I
li~ ~I 
 -~ N-.:t Nu Uu~I~CD~ u""o uo u L. C Q) zoVl i-= U ;E> u.. u ~i~ g 

8.o ~ 
~ CD ~ ~+--+---+----+---+-I---+-;-----i 

CD t! ° 

N~ ('oj N~;:~I E:-i'" ~ ct')_ ¢o ll f-< ('I) wi	 Du u ou cu L..o zoCD~8~ g ;EUIII >~ u.. u 

~ 
N 

aa; )::<: D" 
il  0 

Li"J 

~, 

fl 
I~ 

N 

o 
H 

~' 
r- l'li'II' 

o CD
§ 

.. 
t:'

o ~~ ~ aa '1. 
CD CD CD 

Ii a ~ 
~'-' a 

"N 

C;, 
c:-
~ 

c:- H ~ 1('1) c:- ~ 
~Il' ~' c;, l' ~I 
~~ N ~ ~ ~ 

Li"J 
c:-
it' 
~ 

co to 
to <.0 

it' J,'
C! ~ 

~ 
~ 

~' 
('I) 

en 
<.0 

ct' 
):e 

H
H <.0 
c:- H 

ct' 6 
~ ~ 

H 

I 

~ o 
O H ctt 

O f-< 
r<) 

~ ~ ~ u ~~_<d-I 3::~31 -rf)IN~I cfl.,S'l - INo ~u u lu UU '2 c ug.~8. ~ cc; ~ Vl f-- ~ i-= » > u Z tJ:. U zLL Z~~ ~ 

~ ~i ~J I ~, I
~,l' ~ ~8ro~~ 
('I) to ~to t:'~ i'l~' 	

o 

E--i 3a -...q /\ 

~ 
CD c:'- Q) oL 4.~ IVi I ~ > lUU , '5' I ~ I ')U I z 
~ . I I I I 

BMeCT e C TeM H eo6xOA~MO nOA4epKHYTb, 4TO conOCTuBneH~e pe3ynb
TaT OB Aa HHO~ pa60TW C nMTepaTypHWM~ 3Ha4eH~RM~ K03¢¢~4MeHTOB 
A~¢CDY3 I-1M (D ) ~ 3Y4 e HHbIX 3ne!-leHTOB B H~ Kene 3aCT a BJlfIeT CAenaTb 
B~BOA 0 TOM, 4TO BWXOA cnanore HH WX npOAYKTOB B ra30BY~ CDa3Y 
B n epBY~ 04epeAb 3aB~C~T OT t1G ~ ITaon. 1I, a He OT D. H anp~Mep, 
K03$$~4MeHTW A~~$Y3~M Mn ~ Fe B HMKene npM 1373 K npa KT~4eCK~ 
oAMHaKoBbl 12 51 M pa BHbl 1,54 . 10- 10 eM 2j c , OAHaKO BblAeneH~e 3HIX 
3ne Me HT OB BO Bce x ~3Y4eHHbIX CMeCRX H " + HC13Ha 411Tenb Ho pa 3n~

4ae TCfl I p~c. 1 -

BblBOAbl 

HaCT Oflll\el:1 pa60To~ nOKa3a Ha B03MOlKHOCTb HeAe c TPYKTMBHo r o B~ 
COKOT e Mn e paTYPHoro B~AeneHMR M3 Mac cMBHo~ nOpI1CTO~ HMKeneBoH 
M~we HM He KOT OpwX cnano r e HHWX npOAYKTOB, B 4ac THocTM, Ta KMx, 
Kil K 52Fe , 48 Cr ,44ri ~ 52Mn • WMPOKO npMMe HReMblX B flAe pHoH MeAM
4MHe. MHo ro KpaTHocTb Mcn onb30 BuHMR 3TOH MMWeH I-I AonmHa a Ha 4M
Ten bHO yee nM4 MTb YAen b HY~ a KTM BH OCTb npenapaToe nonY4aeMbiX 
paAMoHYKJlMAOB, oc06eHHo 52 Fe . CneAye T OTMe TMTb , 4TO npOBOAR
~aRCR OAHOB pe Me HHO C BblCOKOTeMnepa TypH~M B~AelleH~eM Te pMOXpOMa 
To rpa$1-I 4eCKaR 04~C TK u cn anoreHH~X npOAYKTOB APyr OT APy r a/ pHc .51 
HeYAoBneT BOpHT eJlbHa laa HCKn~4eHMeM xpoMa! H3-3a 6n H30c TH Te M
ne pa'TYp aAcop6l\MM XI10P~A09. OAHa Ko MX non Hoe pa SAeneHMe 1-1 KOH-
4eHT pHpOBaH~e Me TOAOM aHI-10HOo6MeHHOH xpoMaTorpa~~H B conRHO
KI1 CllblX paCT Bopax He npeACTaBnRIOT TpYAa /26/ , 

B 3C1 Kll104eHMe a BTopbl Bblpa lKa lOT 6narOAa pHOCTb B.11. Co6olleey 
H B.H. K0603eBY 3a nOMo~b npM nOAr OTo BKe 3KcnepHMe HTOB. a Ta Kme 
O.X. 5enoey. C . C .KypOq K~ HY, r . H.HMKonae BY aa opraHIo1aa 4M IO MHoro
4io1cne HH blX l1aMepeHH~ Y-Cne KTpOB ~ MX 06 pa6oTKH• 
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HOBropOAOB A. III . 6-85-41 
BbiCOKOTeMnep 
HeKOTOpbIX cn liS UHKe.rut 

"CXOM H3 TepMOAHHaMH'leCKHX paC'leTOB npOBeAem.a llccne
BblCOICOTeMnepaTypHor o Bhl,QeneUHR ueKOTOpbIX cnanor eUlIbIX 

npO,llYKTOB (Sc. Cr, Mn , Fe H Co) HS nopHCToro HHKenJi B r a
30BY~ ~asy , CO,llep.a~~ CHeCH BO,llopO,lla H xnopHcTor o DO,ll0P0,aa . 
nOKa3alla 80SMO. 1I0CTb C03,1llllIHJI MaCCHBHOR IlHkeneBoft ~mmeUH ,IJ,I1 J1 

HelleCTpYKTHBHoro nOJIY'lemUl 601tblllllX KOnUqeCTD 62re H ueKOTOpbIX 
APyr lfx ueHHbIX PaAHOlfYlUlHAOB lla YCKopHTenJlX CPe.AHHX ~lleprHl1 . 

Pa60T8 BbinOnJleHB B na60paTOpJlH AAepHhIX npo6neN OHmI . 

Dpenp••T Oth.e.!Dt.e.HOro HRC1'R1TI'a PIDIX HceneAoaaHIIA • .I1)'8.a 1985 

nepeBOA H.II. noTanoBa 

Novgorodov A.F. et al . 
Hi gh-Temperature Rel ea s e 
of Some Spallation Produc t s f rom Ni 

P6-8 5- 4 1 

High-Temperature release of some s pall a tion products 
(Se . Cr , MD , Fe, Co) from por ous ni ckel into the gas eous 

phase con t a i ning t he mixture of hydrogen and hydrogen chlo
r ide has been investi gated on t he basis of thermodynamic cal
culat ions . I t is shown t ha t a mas s i ve Ni t arge t can be made : 
for nondes cr uctive product ion of large amount of &2 r e and 
some other valuab l e radionuc l ides at inte rmediat e enery,y 
accel erators. 

The 	 investigation ha s been perfo d a t t he Labo ratory 
o f Nuc l ear Problems , J I NR . 

Preprint of the 30int Institute for Nuclear a.search. Dubna 1985 
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