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BHCMYT-207, KAIMRH-109, KOBAJIbT-57

LHKNOTPOHHBIE
Mapxu _ - TOCT P
Bismulh-.?(]"r’., cadmium-109, cobalt-57, produced 50630—93

in cycloiron, Grades

QOKIT 70 1158, 70- 1126, 70 1182

Nara seepeHus 01.07.94

1. Hacroamuit craszaprt pacHpocTpaHfieTci Ha XJOPHCTHC . H
a30THOKHCABIe BUCMYT-207, xaaMui-109 u RoGanabr-57 UHKJIOTPOHHBIE,
6ea unocHtens (ﬂaﬂee——-npenapa’rm) M yCTallaBJHBaeT HX MAapkKH.

XapaKTepHCTHKH PajiHOHYKAUAOB BHCMYT- -207, kaamuii-109 u KO-
0anuT-57 NpHBENEHH B IPHJICKCHHH, .

2. Mapknu MpenapaTos ACJMHL COOTBETCTBOBATH HpHBe,uemlbrM i
Tabn. 1—3. :

Hapaune odpuunantuoe

© HsparesbctBo crangapTos, 1994

Hacroamuf craupapr He MoXer ObiTh NOJHOCTBI0 HJIH MACTHYHO BOCMpOMABEAEH,
THPAXKHPOBAH H PARCOPOCTPAHEH B KAYECTBE ODHUMANLHOTO H3XAHHA 6e3 paspemenHa
Foccranpapra Pocchn



BHCMYT-207

Tabanauwa 1

TlapaMeTp, DQKAIATE R

i —

Mapka

1. Buewnuit pua

2, JlomepHTeNbHAaA HHMXHAHA CPaHHIA YALJbHOHA
AKTHBHOCTH  NpH  ACBEDHTENbHOH BePOSITHOCTH
P==095, Bk/r, ne Menee _

3. JlosepaTeabHas BepXHAf TpPAHHLA OTHOILUe-
H¥A SXTHBHOCTE pPaAHOHYKAHAAZ BHCMYT-206 K
AKTHBHOCTH DAAHORYKAHAA BHCMYT-207 nps no-
BEDHTENbHON BeposTHOCTH P~=095, Y%, Ke 6o-
Jee ) _

4. IosepHTeabRasd BepXHAA TPAHHIA OTHOIle-
HHA MacCH KOHTDPOAMPYEMBIX HEAKTHBHEIX XHMH-
uecKMX mnpumece (CBHHOE, WHHKA, MEIH H XKe-
e3a) K axTHBHOCTH paiuOHYKAHAA BHCMyT-207
NpH  AoBepuTeJbHOd  BepomThHocTH  FP==0,95,
Mxr/bx, ne Gonee

iIpo3paunnid, OecBeTHHIA pacT-
sop Bi (111) » HCI wax HNO;
¢ KoHUeHTpauued 1 Moab/n

3,7-101

0,3

1,0. 10—

3.7, 101

0.5

27.10¢

MpuMmenanue PekoMeHiyeMbe L7 38Ka3a MHHEMaNbHOE H MaKCHMaJasHOe
JHAUCHHA AKTHBHOCTH pPAaLHOHVKJARAA BHCMYT-207 R eauHHunoR ynakoBxke 3)7.10%

u 3,7+10% bK.



 KAIMHA-109

Tadnuna 2

ITapaueTy, MOKa3aTEL

Mapka

A

. Breuruusi BUN

2. JopepuTeibHasu HHAKHASA TDPAHMIA YAEAbHOH
AKTHBHOCTH APH  AOBEPHTENbHON BeDOATHOCTH
£=095, Bk/r, ue MeHee

3. JloBepHTedbHAA BEPXHAS TrPaHHIE OTHOWE-
HHA AKTHBHOCTH TraMMa-npuMecell ¢ 3HEprueft
0,15—1,5 MsB Kk aKTHBHOCTH paAMOHYKJIHAA
KaIMHi-109 mipd [@oBepHTe/dbHOH  BepPOATHOCTH
P=095, %, He OoJec .

4, JlopepHTeJbHAR BepxHAa Tpapula OTHOLIE-
HHA MACcCH KOHTPOJAHDYEMBIX HEeAKTHBHHX XUMM-
yeckux npuMeceli {cepefpo, Melb, XKene3op, WHHK)
K aKTHBHOCTH pAfHORYKAMRa Kapmuii-109 npu
NoBepuTeabHoR BeposATHOCTH P=095 wMkr/bx,
He GoJlee

[Tpospaunmii GeclLpeTHEl pact-
sop Cd (II) 8 HCl uax HNQOs
C KOHUeHTpalHedA 1 Moub/a

1.85-1043

0.1

2,7.10-°F

7,4 1012

0.5

27.10-?

Mpumeuvanne PexoMmeniyembie AdA 3aKasa MHHEMAJBHOE ¥ MaXCHManbHoe
AHAYEHNS AKTHBHOCTH pajuoMykanla kaaMK#-109 B eRHHHYHOH

n 1,85.10° Bx.

ynakorke 1.85.10%
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KOBAJIbT-57

TabGauuga 3

IMapaMeTp, TOKazaTedh

M'ap!{a

A

—_e———————r————— ———

B

I. BHeluiuuii Bpun

2. JloBepHTEILHAS HUMHAMN UPAHALA YACNRHOR
AKTHBIIOCTH ImpH ,‘IDBEPHTQJIIJHDFI GEPOATHOCTH
£=095, Bk/r, He McHee

3. HopepurenbHay BCPXHAH TPARHRA OTHOLUIE-
HHA  CYMMBl SKTHBHOCTEH DAAWOHYKIWAOB KO-
SanpT-56, kobanbT-58, KoHaIBT-60 K AKTHBHOCTH
PANHOHYKAHLA K0DaaAbT-37 npH  AOBCPHTCIHLHOH
BepoATiocTd P=0295, %, He doaee

4. HopepHTenbHad IHXRAS TPaHHIAa OTHOMIE-
HHH MAacGhl KOATPONUDYEMLIX XHMHEMECKHX IIpH-
Mecell (HMKeMs, MCAM, KCAC33) K AKTHRHOCTH
PANKORVKANZA K0OaaAbT-D7 mNpH  LOBepUTCIbHOR
pepoaTHocT P==0,95, Mxr/bk, He Goaee

IIpoapaunpiii

GecuBeTHbl pacT-

gop Co (I} B HCl ¢ xorueH-
Tpauued oT | A0 2 MOab/A

2,4 - 10
0.2
H,4.10-1°

2,210t
0,3
5,4.10-19

IIpumMena gu¢, PexomMenzyemule ZJA 3aKa3a MHHHMAJBIOE H MAaKCHMALHOE
3BAUCHUA AKTHBUOCTH pajHOHYKAHIAA KQG&JIBT-57 B eJdHuYHOH ynaxoeke 1,85-107

i 1,85.101° Bk,



3. TIpepennnoe OTKJAOHEHHE ACHCTBHTENLHOrG 3HAYGHHA AKTHBHO-
CTH HpenapaTa B eIWHUGHQH YNAKOBKE OT HOMHHAJILHOTO 3HAYEHHA

HE H0JKHO npesbiliats 10%.

4. YpoBenb PaAMOAKTHBHOrO 3aTPA3HENNs NOBEPXHOCTH (JIAKOHA
c npenapatom He Aoaxes Owth Oonee 185 bk

5. XapakTepHCTHRH Npcnapata JA0JXKHBL ObITh }K&S&HH B nacmop-

te no T'OCT 250568,



TPHAOKERHE
Cnpasoynoe

1. XapaxkTepucTHKa PARHOHYKAHAA BHCMYT-207

Paanonyking BheMytT-207 — raMma-HasyuaTess ¢ mepHofoM loaypacnana 32,2 r.

H 9HEPTHEH TaMMa-H3JY4CHHA, XAPAKTepH3yIowekcs papboAbIUHM BHXOKOM M Hect-
KOCThIO! '

0,569 (97,8); 0,897 (0,15); 1,083 (74,9); 1,441 (0,15); 1,769 {6,88) MsB {%).
HHTENCHAHOCTE OCTAJBHOTO KBAHTOBOrO WAIYYEHHH OJHAUHTEALHO MeRbLIde,
YZAenbuas axTHBHOCTH pajNOHyKauaa BHcMyT-207 cocTaraser 2,11 IBx/r.

Panvosyknnn BuemyT-207 06pa3dyercs B MHUIEHH H3 CBHHIA NOpH oO6JyuenHH
£¢ HAa LRKJIOTPHOHE N0 PCAKUMAM:

20aPh (d, n)207Bi
207Ph[d, 2n)207Bj
207PL{p, n}207Bi
208Ph (p, 2n)297Bi

2. XapakTepuCTHKA pPagMOHYKJIRAA kKaamui-109

KpauToBOE H3NyueHHYe DAAHOHYKJIHNA KaAMmuii-109 xapaxrtepasyercda CJASLYIOIIHA-
MH HanGo/ee HETEHCHBHEIMH JHHHIMH.

0,022 (54,5); 0,026 {13,7) MsB (%},

[Mepron monypaciiafa pagHOHYKAHAA KaZAMHH-109 pasen 453 cyr.

¥ae1bHad AKTHEHOCTB pagHOHYKAMAA Kaamu#-109 cocrasaser 97,7 TBr/r.

Panvoryrnsa wanmuit-1089 ofpasverca B Myluend W3 cepebpa npH olnyueHHH
ee HA IHKJOTPOHE TIO PeaKIHIM! : '

19 A (d, 2n)19°Ca
lﬁgAg{r" n)lC'st

3. XapakTepMcTHKa paauoHykamaa kobanet-57

Paguouykaug  KoO6aAbT-57 ~— raMM4a-H30V4aTeJh C  TCPUOAOM  NOAYPACNaia
971,77 eyt u sueprieil raMma-uanyyemus 0,014 (9,5); 0,122 (85,5); 0,136 (10,7);
0,691 (0,16) MaB (%). -

HMuTeHCHBHOCTD OCTAJbHEIX JHHHA IamMMa-H3IAYH4EeHHS 3HAUHTENbHO MEHLILE,

YenbHas aKTPBHOCTL PagNOHYKJAHAA kobaahT-57 cocrasaser 312 TBx/r.

PajHoHyRIRA KoGannT-37 o6pasyeTcs B MHLUeHHW 43 HHKeJd UpH  O0ayueHHH
8¢ 13 IHKJOTPOHE NMPOTOHAMH N0 PEAKIHAM! .

©3Ni(p, 2p)*7Co B+
BNi(p, pr)¥"Ni ——————— ~57(7,

36 u
BNi(p, u)}*Co



e ARUAIY-1ETMINE FEOWHIN B WL IIEIHR Y AVIVTDIND PR Uy ST

AJfA rpynan pagHOHYKHAOB *

Mpeagen rozoBoro
ilpenentne pouycThMoe | paerynnemws (TICTI)
rDYﬂIIE pa- MBA L ] HOCT}'HHEHHE {nﬂn) B apfaHH3IM Yepe3
Pa,l:HOJI?!{..“IHIl JI_HaL[HOHHOH MKKH ' yanpel oprafdbl AbiXaHHAS, Opralibl JhIX8HHA,
ONACHOCTH MEKufroa, ans Jauy MeK#iron, Axs aui
’ KATErOpHH A KaTeropuK B
 =——=— . e — — .~
' Tlouku 4,2 102 42
Buemyr-207 B 10 Jerkue 34 3.4
: IMeyeur 1,3- 102 13
Kaamuft- 109 B 10 "IMougn 1,4-102 14
Jlerkne 18- 102 18
KobanbT-57 B 10 Jlerkue 4,0 102 40

* Nanwuwe 3 HPH—T76/87, paza. 8.

** MunuManpbHo 3HaduMas aKTHBHOCTE {M3A) wWa paGoyem wmecre, mpy padore
¢ KoTapoll He Tpelyerca paapewendn opraros l'occaHuaasopa.
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. PA3PABOTAH M BHECEH Muuucrepersom Poccuiickoii ®ere-
PALKH MO ATOMHONH IHEPTHM

PASPABOTHHKH

£. b. Annepcon, 1-p reoda.-muncep. Hayk; JI, U, Kpuaos, xaun, xum.

Hayk; B. H. boGposa, xaua. xum. "Havk; H. H. Kpachos, 1a-p
TexH. nayk; ¥). I, Cepacibsanos, kaunia., xum. navk; I, @, Kypouka;
A. I'. Maxkaaukos

. YTBEP)KAEH W BBEJAEH B INEWCTBWE l'lucmuon.neuuem
Ioccrannapra Poccu ot 28.12.93 Ne 284 -

. BBEAEH BIEPBDIE

4. CCBUJIOYHBIE HOPMATHUBHO- TEXHH‘IECKHE AOKYMEH-

T bl
OtoszHanenne FITI,

Ha KOTOPHIH AdHA CCRAKA Homep nynura

TOCT 25058—81 5
Penaxktop B. M. Jlucenxuna

« Texuueckail pepaxtop O. H. HuxurHna
Koppekrop A. C. Yeproycosa
Crmane n gab, 1).02.94 fToan. » mev 13.05.94. ¥emo omwoomo 058, ¥oa. kp.-ort. 0,58,

Yu.-vuan. a, 0,37, Tup, 33 gra, G 1380,

—_—_— e ——

Opnena «3pax Noveras MHapareawcrso crannanron. 107076, Mockps, KogopesHsf vep, 14
T, «Mocsosewdfl nevatnnk, Mocksa, Jigsamta nep., 60 3ax. M



EASIVELIIGLIELIFIG /- A B LA/ E 4 JLJVULY  AFad AFLAWIAg 2 VT RS MASAEE A,y /AR S &0
HUKJIOTpOHHBE. Mapka
Ipunsito u BBesieno B jeiicreue ITocranosiennem Coccrannapra Poccun ot
04.04.2002 Ne 127-cr

Hara seeaenns 2003—01—01

[TyHkT 1 U3MOXUTEL B HOBOU pelaKLHHU:

«1. HacTosiuuil craHgapT pacripoCcTpaHsieTcs Ha  paJHOHYKIIMAbl LMK-
NMOTpPOHHBIE 6e3 HocuTest BUCMYT-207, Kaamui-109 u xobanet-37 (nanee —
NpenaparTsl). |

XapaKTepUCTUKY panquoHyKauIoB BUcMyT-207, kaamuii-109 n xobaner-57
NpUBEAEHD] B IIPUJIOXKEHUUN A».

ITyukT 2. TTepBbiit a63a1] M3TOXKUTH B HOBOH PENaKLIMHM!

«ITokazaTenyu ¥ MX 3HA4YEHHA, XapaKTepHU3YIOLIUE TIperapaThl, MpUBENSHDI
B TaON. 1—3»;

tabmuua 1. [pada «Mapka». g nyHkra | 3aMeHUTh eAMHULY PU3UYECKOH
BEJIMYMHBL: MOJTb/JT HAa MOJIb/IM>;

ripyMedyaHue. 3aMEeHUTHL 3HayeHue: 3,7 - 10® Bk Ha 3,7 - 107 Bk;

tabnuua 2. I'pada «Mapka». JIng nmyHKTa 1 3aMEHMTh 3HaYeHHe: 1 MOJb/n
Ha 0,5 Moms/mM3;

nyHKT 3. JUta Mapku A 3aMeHuTh 3HadeHue: 0,1 Ha 0,2;

npuMedaHyie. 3aMeHHUTb 3HayeHue: 1,85 - 102 Bk Ha 3,7 - 1010 Bk;

tabnuia 3. Tpada «Mapkar». [Iiist myHKra 1 3aMeHUTb 3HadYeHHUE: «OT 1 1o
2 Monb/Jt» Ha «oT 0,1 mo 0,5 mMoe/mM3»;

npuMeYaHue. 3aMeHuTh 3HaueHue: 1,85 - 1010 Bk na 3,7 - 1010 Bk.

TpunoxeHne JOMOMIHUTE 0003HAUCHUEM: A;

pasnen 1. ITepsorit ab3aL. 3aMeHUTh 3HaueHue: 32,2 1. Ha 32,7 1.;

3HAYEHMA DHEPTUM raMMa-H3NydeHUs U3JIOXKUTh B HOBOM DEeNaKUMH!

«0,5697 (97,3); 0,8978 (0,125); 1,0637 (74,5); 1,4421 (1,101); 1,7702 (6,87)
KX* 0,741 (60); 0,8557 (16,7) MaB (%)»;

pazzgen 2. [lepsriid a63au. 3ameHuTb 3HaueHus: «0,022 (54,5); 0,025 (13,7)
MsB (%)» Ha «0,08803 (3,65) KX 0,022 (83,3); 0,025 (17,4) MaB (%)»;

BTOpOH ab3awl. 3aMeHNUTh 3HaueHue: 453 cyT Ha 462,6 cyT;

pasnen 3. Ilepsriit a63anl. 3ameHuTh 3HayeHue: 271,77 cyr na 271,8 cyT;

3HAYCHHS SHEPTUY raMMa-HU3Ty4YeHHs U3NOXUTL B HOBOH peJaKLMU:

(IIpodosxcenue cm. c. 40)

39



«0,01441 (9,57); 0,12206 (85,54); 0,13647 (10,61); 0,692 (0,159) MaB (%)»;

pasgen 4 M3NOXHUTh B HOBOM pelakLMH:

«4. 3HaYeHHs 1030BBIX K03(pHUHEHTOB Mpeena rofoBoro MOCTYIIEHHA C
BO3yXOM H JOIMYCTHMOH CPEJHEro0BOH 00beMHOH AKTMBHOCTH B BO3AYXE OT-
Ae/IbHBIX PAJHOHYKIHAOR 1A nmepconana — no [1] (mpunoxenne I1-1)»;

MPUJIOKEHHE AOMOJIHHTL CHOCKOI:

«*KX — K-cepuH peHTTeHOBCKOrO U3JIy4eHU».

CraHgapT ZONOJHHUTE PHAOKEHUEM — b

«[IPHAOXEHHE B
Cnpaeoynoe

brbomorpagun
[1] CIT 2.6.1.758—99 HopMmbl  pamuaumoHHOM 06e30MacHOCTH

(HPb-99), yrBepxneHHele MuH3aApaBoM
Poccum».

(MYC Ne 7 2002 1.)
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