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OLIEHKA PAI[HALIHOHHOPI AKTHUBHOCTH OTXOA0B JObbIY
AJIMA30OB JUUIA ITPOU3BO/JICTBA CBAPOUYHBIX MATEPHUAJIOB
CusneBa A.B., Ctemanosa K.B.

Hncmumym ¢huzuxo-mexnuuecxkux npoonem Cesepa COPAH, Axymck
[MompoGuast madopMaIrs 00 aBTOpax pa3MellieHa Ha calTe
«Yuénsie Poccum» - http://www.famous-scientists.ru

B nannoii paGore nMpou3BeieHa OLEHKA PAIMOAKTHBHOCTH OTX0J0B AJIMa30-
A00BIYH YIAUHUHCKOTO ropHo-odoraTuteabHoro komonnara (I'OK). ITo mo-
JIy4eHHBIM JAHHBIM PACCYHTaHA yAeabHasi dpPeKTHBHAA PAANOAKTHBHOCTH
ceIpbs. Iloka3aHo, 4TO BO BceX CJIYy4YasiX ChIpbe He MMeeT OrpaHMYeHUi 1o
HCII0JIb30BAHUIO B IIPOM3BO/ACTBE CBAPOYHBIX MATEPHAJIOB 110 PATHAIHOHHO-
My ¢akTopy. OnHako, nponecchl 000rameHns aJIMa30HOCHBIX IIOPO HA Mar-
HUTHOM ILITI03¢ NPHBOAAT K KOHIEHTPHPOBAHHUIO NPHPOJHBIX PagHOHYKJ/IH-
OB B IIJMXaX HA KOBPHKe M B MATHUTHOHI Gpakiuy U NPH JJIUATEJbHOI dKC-
ILUIYaTAllHA A, HA 3THX YYaCTKAX MOXKET BBIITH 32 Ipeesibl JOIYCTHMBIX

HOPM PaIHANMOHHOI 0€30IACHOCTH.

Beenenne

Kak u3BecTHO, Bemgyliee MecTo B Mpo-
MmbiwteHHOCTH Pecriyonukn Caxa (SIkyrtun)
3aHUMaeT ajMa3ono0bIBatonIas oTpacib. [Ipu
no0bIUe ajaMa30B HapyllaeTcs MIIOZOPOIHBIN
MOYBEHHBIN CJIOH, OTKPBIBAIOTCSI TOPU3OHTHI,
cojJiepyKalue TsDKENble METaulbl, HaKalulu-
BalOTCSl TOPBl OTBAJOB, BO3HUKAET Hamps-
JKeHHas DJKoJormueckass curtyanusi. Heco-
MHEHHO, 4TO JalbHeHIIas YTHUIU3alus U Iie-
pepaboTKa OTXOHOB aIMa30400bIuH SIBIISIETCS
aKTyaJbHOW M 3Ha4MMOW 3ajauei. Hammune
TaKUX MUHEPAJIOB KaK PYTHJI, HIBMEHUT, J0-
JIOMHUT M Jp. B OTBajaX JaeT BO3MOXHOCTb
WCTIOJIb30BaTh MX B KAayeCTBE JOMOJIHUTENb-
HOT'O CHIPBEBOTO pecypca sl MPOU3BOACTBA
CBapOYHBIX MaTepuaios [1].

B pesynpraTe BerpoBOW 3po3un U
¢uIbTpaMM BOA Yepe3 OTBaJIBI MOTYT o0pa-
30BaThCsl CKOIJICHUS MOPOJ C BHICOKHMH CO-
JIepKaHUSMH €CTECTBEHHBIX PaIHMOHYKIHIOB
(EPH). Ilpuponmnasi paa@oakTHBHOCTH 00Y-
CIIOBJIEHA MPHUCYTCTBHEM B T'OPHBIX MOpPOJax
€CTECTBEHHBIX PaJHOAKTHUBHBIX 3JIEMEHTOB
[2]. OcHoBHas nons -, B- ¥ y- U3ITy4CHUS
TOPHBIX TIOPOJ 3€MHOM KOpBI CBSi3aHa C pa-
JIMOAKTHBHBIM PacragoM 3JIEMEHTOB TPETher
rpynnbl (ypaHa, aKTHHOYpaHa, TOPHS M HUX
JOYEPHUX NPOAYKTOB) U Kanus [3]. B cBs3u ¢
3THM, BaXXHOE 3HAYCHUE NPHUOOPETAIOT BO-
MPOCHI paIAIIOHHOT0 Ka4yecTBa HACTOSALIETO
MUHEPAIBLHOTO CHIPBS, TTOCKOIBKY MOBBIIICH-
HO€ PaJHalliOHHOE M3JIyUYeHHE MOXKET CYIIe-

CTBEHHO TOBIIUATH HA 3/I0POBbE MEPCOHANA, B
YaCTHOCTH, CBAPIIMKOB.

Heabio manHO#M pabOTHI OBLIO OMpese-
JICHWE paJualdOHHBIX XapaKTEePUCTUK pas-
JMYHBIX MPEACTABUTENbHBIX MPOO MUHEPaIb-
HOTO ChIpBs U3 oTBajioB Y naununckoro ['OK.

MeTtoanka 3KcriepuMeHTAa

HccnenoBannio ObUTM  MOIBEPTHYTHI
o6pasiel xBoctoB ['OK "V naunsii”. CHadana
ObLI OIpeeNyieH TPaHyIOMETPHUYECKHIA COCTaB
MaTepuaja W yAelbHasi aKTUBHOCTb €CTECT-
BeHHBIX paauonykimuaoB (EPH) B kaxnoit
¢pakuuu. 3aTeM Kaxkgas ¢pakuus Oblia Om-
poboBaHa HAa MAarHWTHOM IUTIO3€, MPOIYKTHI
KOTOpOro ObUIM HWCCIIeJOBaHBI Ha conepKa-
nue EPH. MaruuTHsIi 1UTI03 HCTIONAB3YETCS B
Ka4yecTBE JIOBYILKUA MEIKUX alMa30B M IMpea-
CTaBJisieT co0OW METaNIMYECKUi Keno0, THO
KOTOPOT0 YCTJIaHO MArHUTHBIMH TUIMTKaMU
KBaJpaTHOH (opmbl. B mynbrme XBOcTOB 110-
ObIYM aJIMa30B, KOTOpas MPOXOAUT MO JKeJo-
Oy, UMEIOTCI MarHUTHbIE MHUHEpajbl pa3me-
pamu ot 0,2 1o 3 mM. B pesynbrare B3anumo-
JIEHCTBUSL C TMOCTOSHHBIMA MAarHUTAMH JHA
Kenmoba OHM 00pa3yloT XapakTepHBIE BOp-
CHHKH BBICOTOM 10 5 MM, B KOTOPBIX U IpO-
UCXOOUT  KOHIIEHTPUPOBaHHE  aJIMa3HOU
KPOILKH.

Bce npoObl aHaNMM3MPOBAIMCH TaMMa-
CHEKTPOMETPHUECKIM METOJOM Ha Jabopa-
TOPHOM U TIOJIEBOM TaMMa-CIIEKTPOMETpE
¢upmer «Kanbeppa» CILHA. Tun gerexkropa
KOAaKCHUAIBHBIA C PE3EPCUBHBIM 3JIEKTPOIOM.



OCHOBHBIC XapaKTEPUCTUKH: TUATIA30H PErH-
cTpupyembix 3Hepruii or 3 k3B mo 3 M»aB;
aKTUBHBIN 00beM KpucTamia 125 CMS; SHEp-
rernyeckoe paspemieHue 1,0 k3B mo nuHUH
122 ¥5B - *’Co u 2,0 k3B 1o nuauu 1332 kaB
— ®Co; ormocuTenbHas PHEKTHBHOCTE pe-
ructpaun — 30%.
PesyabTathl n 00cy:x1enne

Cornacao I'OCT 30108-94 u HPB-99
BCC CTPOUTENBHBIE MaTepuanbl W HW3IEITUS
JIOTKHBI OBITH CepTU(UIIMPOBAHBI 110 pajva-
IIMOHHOMY TPU3HAKY. Y IenbHYI0 d(deKTus-
Hyro aktuBHOCcTh EPH B mccnemyemom 00b-
€KTe PaCCUUTHIBAIOT IO popmyiie:

A, = Agy +131A;, +0,085A, ,

r1e Ara U Arh — yZCIbHBIE aKTUBHOCTH Pays
W TOpHS, HAXOIAIINXCS B PAaBHOBECHH C OC-
TaNbHBIMU YJIEHAaMH YPaHOBOTO M TOPUEBOTO
ceMeicTB; Ak — ylenbHasi aKTUBHOCTD Kallusi-
40.

Pe3ynbraThl ramma-crieKTpoMeTpuiec-
KOTO aHajlW3a W PacCUMTaHHas yAenbHas d¢-
(eKTHBHAsI aKTUBHOCTH MPHUBEAEHBI B TAOIH-
ne 1. Kak BuIHO U3 1aHHOM TaOnuIbl, A,4¢ HE
npesbimaer 225 Br/Kr, 4TO HAXOIUTCS B Ipe-
Jenax HOPM paIualrdOHHONW 0e30MacHOCTH
(cM. Tabnuiy 2).

Tabauna 1. Y nenpaas aktuBHocTh EPH B pakiusax nuinxoB MarHUTHOTO LIUTIO3a

Hauverosane o6pasia Opakmus, Sioz[eana;I aKTUBHOCTh, BK/KT Arop, BK/KT
MM K “°Ra #2Th
XBoctel 'OK ucxop. _ 167,5+10,7 | 25,8+1,1 | 37,4+1,8 8945,8
XBOCTBI FOIS <0,2 168,3+13,0 | 31,6+1,5 | 55,8+2,9 119+7,7
nuxu MO <0,2 85,2+12,3 | 68,8+3,2 | 102,1+5,4 | 209,8+13,6
Xsoctel 'OK 0,2-0,315 | 140,749,8 | 29,8+1,2 | 40,4+1,9 94,746
HInuxu MO 0,2-0,315| 94,749,1 45,8+1,9 | 41,8+2,4 108,67
Inuxu MO 0,315-0,4| 104,246,2 | 38,1+1,1 | 44,7+15 | 105,646,9
XBoctel 'OK 0,4-1,0 | 158,6+15,0 | 26,1+1,7 | 35,7£2,7 86,415,6
[Inuxu HAa KOBPUKE 0,4-10 | 127,7+17,2 | 58,1+3,2 | 71,54+4,8 | 162,7+10,6
Inuxu Md 0,4-1,0 | 233,9+14,6 | 53,6+1,9 | 115,6+4,2 | 224,9+14,6
XBocTbl Mart. 1. HM®™ 04-10 | 154,3+11,7 | 22,5+1,2 | 36,7+2,1 | 83,7454
Xsoctel 'OK 1,0-2,0 | 190,2+12,1 | 25,6+1,1 | 36,7+1,8 90,1+5,9
[Inuxu HAa KOBpUKE 1,0-2,0 | 137,0+14,2 | 60,54+2,7 | 110,845,3 | 217,2+14,1
Inuxu Md 1,0-2,0 | 158,8+15,0 | 25,4+1,7 | 41,0+2,9 92,616
Innxu HM® 1,0-2,0 | 202,6+16,0 | 25,6+1,6 | 40,7+2,7 96,1+6,2
:*M(D — MarHuTHas PPaKIsL
HM® — nemaranTHas Gpakims
Ta6smua 2. Hopmupyemble 3HaUeHUS Aypg
Knacc OO0J1acThb UCITONb30BAHUS Aoy, BR/KT
MaTepHuaa
1 BHOBB cTposiiuecst Kuible 1 00IECTBEHHBIC 3JaHHS <370
2 JlopoXXHOE CTPOUTENBCTBO B IIpeAeTIax TEPPUTOPUN <740
HAaCEIICHHBIX ITYHKTOB, BO3BEICHHUE POM3BOICTBEHHBIX
COOPYXEHUMU
3 Jlopo’kHOE CTPOUTENBCTBO BHE HACEIICHHBIX TYHKTOB <2800
4 Ilo cornacoBanuio ¢ GeneparbHBIM OPraHOM > 2800
CaHAMHJIEMHAI30pa

Pacnpenenenne EPH B pasnuunbix
¢pakuusax oOpasLoB MOKAa3aHO B AHArpamMme
1. U3 paHHOM auarpaMMbl BUAHO, YTO 4YeM
KpynHee (pakiuus, TeM OONbIIEe COACPKAHUS

K, a uem menbue ppakius, TeM GOIbIIE TH-
JKeNBIX PagHOHYKIHAOB ~°Ra u “*Th. Hau-
OonpIIMii BKJIAX B YAETbHYIO 3(()EKTHBHYIO
AKTHBHOCTh BHOCHUT ~°Th (53-75%), BKIan



?Ra n “K cocTaBiseT COOTBETCTBEHHO 22-
30% wu 3-17%. PagnoakTHBHOCTE MPOO HOCUT
TOpUI-paNEBBIN XapaKkTep.

Cognepxanue EPH B orxomax VY nau-
HuHckoro ['OK mroboro kimacca KpymHOCTH
HaxOJWTCS B MpeJenax JeHCTBYIOIUX HOPM
panuanmonHoi 6e3omacuoctu (< 370 Bi/kT).

B nmmarpammax 2 u 3 moka3aHO pac-
MpeelicHue paJuoHyKIUI0B MPH OnpoOoBa-
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HHMH Ha MAaTHHTHOM IIII03¢. BUaHO, 4TO KOH-
ueHTpupoBanue Tsoxensix EPH mpoucxonut B
IUIMXaX Ha KOBPUKE MAarHUTHOTO 1033 U B
MarHuTHOM  Qpakoun. Takum  oOpazom,
ynenbHas 3¢ QexkTuBHas aKTUBHOCTH IPoO Ha
JAHHBIX YYacTKax IO CPaBHEHWIO C HCXOJ-
weiMu nmmxamu ['OK Bospactaer B 1,5-2,5
pa3a M MaKCUMajbHblE 3HAUEHUS A,y CO-
crasigrot 200-225 Bx/kr.
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Juarpamma 2. ConepxaHue paAuOHYKIUAOB B MPOAYKTaX MarHUTHOrO muto3a gpakuuu 0,4-

1,0
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Juarpamma 3. ConepxaHue paAuOHYKIUAOB B MPOAYKTaX MarHUTHOTO muto3a gpakuuu 1,0-

2,0

BrIiBoabI

B menom, celppe He UMEET OrpaHuye-
HUI TI0 WCHONB30BaHUIO B IPOU3BOIACTBE
CBapOYHBIX MaTEPHUaJIOB MO PaJUALOHHOMY
¢dakropy — ynenbHas 3QdexkTUBHas AKTHB-
HOCTb XBOCTOB aJIMa30J00bIYM Y JaYHHHCKO-
ro I'OK cocrasnster menee 370 bx/kr. Onna-
KO, TIpOLECcCH O00OrameHusi aiMa30HOCHBIX
MOpPOA Ha MAarHUTHOM LUTIO3€ NPHUBOAAT K
KOHLIGHTPUPOBAHUIO MPHUPOJHBIX PAANOHYK-
JU/IOB B IIUTMXaX Ha KOBPUKE M B MarHUTHOH
(¢pakuuu W MpH AIUTENBHON SKCIUTyaTallln
A,pp Ha 9TUX y4acCTKaxX MOXKET BBIUTH 3a Ipe-
Jenbl  JOMYCTUMBIX HOPM  paJdalMOHHOW
0ezomacHocTu. [loaToMy  pexomeHnmyercs
MPOBEEHUE TEPUOANIECKOTO PaAUALIIOHHO-
T'0 KOHTPOJISI OTXOJ0B C MArHUTHOTO LIJTIO3A.
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THE RADIATION ESTIMATION OF MINE DIAMONDS WASTE FOR WELDING
MATERIALS MANUFACTURE
Sivtseva A.V., Stepanova K.V.
Institute of physicotechnical problems of the North, Yakutsk

The estimation of radiation of mine diamonds waste of Udachninsky mountain-
concentrating combine is made. The specific effective radio-activity of raw material is calcu-
lated. It is shown, the raw material has no restrictions on use in manufacture welding materials
under the radiating factor. However, processes of enrichment breeds on a magnetic sluice lead
to natural radionuclide concentration on the magnetic carpet both in the magnetic fraction at
long period. A can fall outside the limits admissible norms of radiating safety.
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