Takum yuHOM, JUIs TIONIEPEIKEHHS €KOJIOTTYHUX PU3UKIB BIAHOCHO JUISHKH B
paiioH1 BITMUBY MYJIOBUX KapT HEOOXiAHE BHUPILMICHHS KOMIUIEKCHOI 3adadl yTHUii-
3aIlii MIKIJIMBUX BIXO/IIB Ta OYUIIIEHHS IPYHTIB HABKOJIO BKa3aHUX KapT.

Comcok jgiteparypu: 1. MeToanka BU3HAYEHHS PO3MIPIB IIKOIU, 3YMOBJICHOI 3a0pyIHEHHSIM 1 3acMi-
YCHHSM 3€MEJIbHUX PECypCiB 4epe3 MOPYIISHHS MPUPOJIOOXOPOHHOTO 3akoHOmaBcTBa. — K.: MOHIIC
VYkpainu, 1997. — 20 c. 2. T'irieHiyHi BUMOTH II0JI0 MOBOJKEHHSI 3 IPOMUCIOBUMU BiJIXOJaMH Ta BU3Ha-
YeHHs iX KJIacy HeOe3reku /uis 310poB’ st HaceneHHs : CaunlliH 2.2.7.029-99. — [Yunnuii Big 1999-01-07].
— K.: M-Bo oxoponu 310poB’s, 1999. — 35 c.
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Exogoriuni 30uTKH Big 3a0pyaHeHHs] 3eMeib BHACIIIOK BIUIUBY HA HUX MYJOBHX KapT i3
ocagamu criuanx Boa / O.I. IEBHITBKA /| Bicuuk HTY «XIII». — 2013. — Ne 47 (1020). — (Cepis:
Ximist, XimiuHa TexHoJ0Tis Ta exkosorist). — C. 78 — 81. — Bibumiorp.: 2 Ha3B.

B paGoTe moka3aHO HEraTUBHOE BIUSHHE OCAJIKOB CTOYHBIX BOJ, KOTOPBIE XPAHSITCS HA HIOBBIX
KapTax Ha HEKOTOPBIX MPEANPUATUSAX IO OYUCTKE CTOUHBIX BOJ HALIEH CTpaHbl, U PACCYUTAH 3KOJIOruYe-
CKHUH ymiepO OT 3arpsA3HeHHs 3eMelb BCIICACTBUY BIMSHHAA HA HUX WIIOBBIX KapT.

KuaroueBnle c10Ba: 0CajJKi CTOYHBIX BOJI, SKOJIOTHUYSCKUE YIIEPObI, UIOBBIC KapThl, 3arpsS3HEHUE

3eMeJIb, BIUSIHUE

Disemployment effect of sludges which are kept on sludge karts on the certain enterprises of our
country which cleans waste were shown in the work and ecological damage from soil’s pollution in
consideration of influence on them sludge karts was calculated.

Key words: sludges, ecological damages, sludge Karts, soil’s pollution, influence
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N3yueHa BO3MOXXHOCTh KOJMYECTBEHHOI'O OINpPENENEHHUs] LEe3Usi NPH HSHEPrUM AKTUBAlUKM MEHBINE
2,0 M»sB. Pazpaboran cnoco0 MoAroTOBKH MHIICHEH NMPHUTOJHBIX AJS aHAIU3a Ha SAepHO-(PU3NUECKUX
KOMIUIeKcax ¢ sHeprueit 1o 2,0 M»aB. Ilonyyena nuHeiHas 3aBUCMMOCTh MEXIY KOJUYECTBEHHBIM CO-
Jep KaHUEM Le3Hs 1 HHTeHCUBHOCTBIO PEHTI€HOBCKOTO M3inydeHus L-cepun nesust.

KiroueBble cjoBa: 1e3ui, KHUIKHE PAIUOAKTUBHBIE OTXObl, HHTEHCUBHOCTBIO PEHTTECHOBCKOIO
nznydeHust L—cepuu nesus, aaepHO-pU3NUECKUI KOMITIEKC, IETEKTOP, MUIICHb.

Berymiienne. DkcrutyaTanusi siIEpHbIX OOBEKTOB CBsi3aHa € 0Opa3oBaHUEM
PaZAMOAKTUBHBIX OTXOJ0B pa3HOMl (u3nueckoil popMbl (KUIIKHE, TBEPbIE, Ta3000-
pa3HbIC) U pa3HOU pauallMOHHON aKTUBHOCTU (HU3KOAKTUBHBIE OTXOJIbl, BBICOKO-
aKTUBHBIE OTXOJIbl). PaqMOaKTUBHBIE OTXOJbl UMEIOT CJIOXKHBIM HM30TOMHBIA CO-
CTaB, KOTOPBIM [JIsl omepanuii mo MOCIEAYIOMIeH YTUIU3aluuu TPeOyeT MOITHOU
UJEeHTU(UKAIIMI H30TOIIOB BEIIECTB.

N3 obiiero oobema paanoakTuBHbIX 0TX0J10B (PAQO), 85 % cocTaBnsitoT Xu-
kue paauoakTuBHble oTxoqbl (JKPAO) [1]. 2KPAO umeroT ciokHbIH U30TOMHBIN
cocTas, B KOTOpsIi BxomiT: > Cs, **'Cs, **Sr u ®Co. 3naunrensuyro yrposy mis
OpraHU3MOB OOCIY>KMBAIOIIETO IMEPCOHANIAa W TPAXKIAHCKUX JIUI[ MPEJCTaBISIOT
u3otombl ' Cs, **Cs. Ocoboe BHEUMAaHWE HEOOXOAUMO YACIUTH AONTOKUBYIIEMY
msorony “*'Cs — o6afaromemMy BBICOKON MHIPAIHOHHON CIIOCOOHOCTBIO B Opra-
HHU3ME YelioBeka [2, 3].

[ToaTomy monenupoBanue oOpabotku XPAO mpeacraBiser HauOOIBIIHIA
UHTEpeC s nocieayromero 3h(exTuBHOro (GyHKUMOHUPOBAHUS MPEANPUATUN
sanepHoi sHepretuku. st ynpoueHHoro moaenupoBanus JKPAO Moxer nposo-
JIUTHCS ONPEAEIICHUE OJTHOTO paJuOHYyKIHaa — 1e3us. OJHUM U3 BapUaHTOB I03-
BOJISIFOIIMM CO3/1aBaTh TaKKE MOJEIN U MPOBOJIUTH KOJMUYECTBEHHOE OMPEIEIICHHE
COJIEPIKAHMS LIE3HSL, SIBISETCS HCIOTb30BAHHE PACTBOPOB COCPIKAIHX — CS

© O.10. Jlonin, B.B. Jlesenen, O.I1. Omensuux, A.O. Ilyp, I.B. lllesuenxo, 2013
¢ HE3KOH aKkTHBHOCTBIO [4]. Ompexencuue ' Cs HPOBOMIT myTeM anbda-
criektpoMmeTpud. [Ipu 3TOM coxpaHsieTcs MOTEHIHAIbHAS yrpo3a KU3HU U 3/10P O-
BBIO paboTaroIIero nepconana. J[pyruM BapuaHTOM MOJCIMPOBAHUS SIBIISICTCS UC-
MOJIb30BAaHUE PACTBOPOB CTAOMIJIBHOIO 11€3Usl, C MOCIEIYIOUIUM MPOBEACHUEM KO-
JUYECTBEHHOTO OMPENETICHUSI COJACPKaHUS Ie3Wsl B TOJATOTOBICHHBIX MPoOax C
MOMOIIBIO Y-aKTHUBAI[MOHHOI'O aHaiu3a. i1 akTUBallMM MCIOJIBb3YEeTCs siAepHas
peakumst “°Cs (y, n) **Cs (mopor peakiuu 9,1 MaB) u3MepeHue akTHBHOCTH —-CS
(T2 = 6,47 nueil) no y-nmuHuu c sHepruerd 668 k3B [5]. [Ipu sTom mpoucxoaut
OOJBITION HAarpeB MUIIEHEH, 4TO TpeOyeT MCHOJIb30BAHMS TEIUIO3AIUTH — CIOU
QTIOMUHUS 6 CM, a TaKXK€ HCIOJb30BAaHUS B Ka4€CTBE MOJJIOKKUA aTIOMUHUEBOU

donbru croiikoit k HarpeBy [6, 7]. I[lomyueHHbIe MOCIe aKTHBAIUU MUIICHU CO-
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XPAaHSIOT JJIMTEIBHOE BPEMs BBICOKUI YPOBEHb HAaBEJIECHHOM aKTUBHOCTH, YTO CO-
3/1a€T JOIOJHHUTENbHYI0 OMAacHOCTh JUIsl paOdOTAOIIEr0 ¢ MULIEHSIMHU IEpCOHaIa.
Hcrnonb30BaHNE TaKUX YHEPTETUYECKUX MOIIHOCTEN MPUBOAUT K CHUIKEHHUIO DKO-
HOMHYECKOH 3(PPEKTUBHOCTH JAHHOTO METOA.

ITocTranoBka 3anauu. Llensio uccnenoBanuii — pa3paboTKa METOJUKU ONpe-
JIEJIEHHs] LIE3Us], BBIJCJIEHHOTO M3 BOJIHOTO PAacTBOPA Ha YIJIEPOJIHYIO MOJJIOKKY, C
UCIOJIb30BAaHUEM MIHOBEHHOTO SJIEPHO-(PU3NYECKOT0 METOJa AKTUBALIMN MUILIEHU
IIy4KOM IPOTOHOB C 3Hepruen 1,6 MaB u perucrpanmen XxapakTepUCTHYECKOTO
PEHTIE€HOBCKOTO u3nyuyeHus L-cepun.

OCHOBHBIM OTJINYMEM pPa3pabOTAHHON METOJMKH SIBISIETCS MCIOJB30BaHUE
IIPOTOHHOTO Iy4YKa JUI aKTUBALMU LE3Us HE CO3JAIOLIEr0 HABEICHHON aKTHBHO-
CTH U C0co0a NPUTrOTOBJICHUSI MULIEHEH, 3aKTI0YAIOIIET0Cs B MOJYYEHUU CYXOro
OCTaTKa pacTBOpa COJAEPKAILEro Ie3ui, HAHECEHHOro0 Ha MOJUI0KKY. OOBIYHO B
KaueCTBE MOJJI0KKH HCIOJb3YyeTCsl allfOMUHMI. B Xoz1e pabot Obuta MCHOJIB30BaHA
IIOJUIO’KKA M3 YMCTOTO yriiepoa. DTO MO3BOJIAJIO YBEIMYUTH CPOK COXPAHHOCTH
MUIIEHU U 1aJI0 BO3MOKHOCTh €€ MHOTOKPAaTHOTO HCIOJIb30BAHHUS.

MeTtoabl U 00beKThI HccaenoBanuii. Jia moaenupoanus JKPAO ucnonb-
30Bajicsi BOAHBIN pacTBOp azoTHOKucioro me3ust — CSNO;. 'oToBumuchs mpoos ¢
Pa3IMYHBIMU COACPKAHUAMM LIE3US.

[Ipy npHUroTOBIIEHUH MMILEHEW HCIOIb30BaIach yriaepoaHas Noajoxka (yr-
nepox OCHY). PacTBop, coaepskamiuii 11e3ui TOYHO JO3UPOBAHHOTO 00BhEMA HaHO-
CUJICS Ha YTJIEPOAHYIO NOJIOKKY M BBICYIIMBAJICS, IpU Harpese 10 35 °C.

AHanuthyeckass 4acTb pabOThl BBINOJHSIIACH HAa aHAJIUTHYECKOM SIIEPHO-
¢dbuznyeckom komruiekce «Cokomy» [8]. s uaMepeHuil HCob30BAINCh MUIIIEHU
U3 CyXOr0 OCTaTKa pacTBOPA HA YIJIEPOAHON MOJUIOKKE. AKTUBALINS 1IE3Us POBO-
JMJIach Iy4KOM IpOoTOHOB ¢ 3Hepruen Ep = 1600 k3B, cpeanem toke Ip = 150 HA.
Peructpanus Bo30yx1aeMoro XxapakTepuCTUYECKOTO PEHTTEHOBCKOTO H3IYYEeHHUs
L-cepun aTOMOB Li€3Us1 OCYIIECTBIISJIACH C MOMOILBIO Si-pin JAETEKTOpa C paszpe-

menreM 155 3B no nuauu 6.4 x3B. [lerextop

— ObLT pa3MELIEH Ha PaCCTOSTHUM 7 CM OT MUIIIECHH,

Kamepa nox yrimoMm 45° k myuky. Ha puc. 1 mokazana
cxema KaMepbl 00JTy4eHHUS.

Si-pin Si-pin geTexTop ObLT CHAOXKEH KOIIMMATO-
& poM @ 2.5 MM M NOJUXJIOPBHUHWIOBBIM IOTJIO-

g ’ TPOTOHEL TUTEIEM TOJIIIMHON 150 MKM.

MIIIeHE
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Puc.1 — Pacnonoxxenue Si-pin

JNETEKTOpa OTHOCHUTEIBHO IIydKa
IPOTOHOB U KaMephl ¢ 00pasliaMu



OTHOCHUTENBHAS NOTPEITHOCTh U3MEPEHUH HE TIpeBblana S %.

Heo0xoaumMo y4uTBIBATH, YTO B OTJIMYME OT METOJIOB, /1€ aKTHUBALUS LIE3US
IPOBOJUTCS MPU OONBIIUX IHEPTHSIX, €CTh BO3MOKHOCTh PACIOJIOKEHUE JIETEKTO-
pa BOJIM3U MHILEHU U CHSITHE CIEKTPOB BO30YXKIACHHOTO 1I€3UsI BO BpeMst 0 Omyye-
Hus. OTnazgaer HEOOXOAUMOCTh JOIMOJHUTEIBHOW TPAHCHOPTUPOBKUA MHUILIECHEH,
YTO MO3BOJISIET OBBICUTH O€30MACHOCTh PabOTAIOIIETO TIEPCOHANA U HACEICHHUS, a
TaKXe MOBBIIIAET HAJAEC)KHOCTh U3MEPECHUIA.

Pe3yabTathl M 00cy:xkaenue. [lo pesyiabTaTam U3MEpeHHUl CIEKTPOB 00pas3-
IIOB C Pa3IM4YHbBIMU BEJIMYMHAMH COACPKAHUS 11e3Usl ObLT MOCTPOCH IpaduK 3aBHU-
cumoctu coaepxkanus ue3ust (0 mr — 0,080 Mr) OT UHTEHCUBHOCTH PEHTIEHOBCKOTO
usnydeHus L-cepuu 1ie3us (puc. 2).

W3 rpaduka BuaHa Xopouias JIMHEWHAs 3aBUCUMOCTb KOHIEHTPalUK LIE3Us OT
MHTEHCUBHOCTH PEHTI€HOBCKOI'O U3JIy4E€HHsI BO BCEM JIMANA30HE KOHIICHTPALIU.

B xone uccrnenoBanuii ObUIH ONPEEICHO BIUSHUE PAJUAllMOHHOTO U TEIIO-
BOI'O BO3JEHCTBHUS ITydKa MPOTOHOB HA U3MEHEHUE COAECPKAHUS LIE3HUsl B MULICHH,
IIPUTOTOBJICHHOW HA YIJIEPOJHOM MOMJIOXKKE. I 4ero MUIIEHb C COJIEpKaHUEM
ne3ust 0,0682 mr ObuTa MOJBEPrHYTA JUIUTEILHOMY OOJYyYEHHUIO Ha My4YKe MpOTO-
HOB ¢ dHepruen 1600 k3B ¢ nmepuoan4ecKuMu U3MEPEHUSMH BBIXOJA XAPAKTEPH-
CTHYECKOT0 PEHTT€HOBCKOI0 U3iIydeHus L-cepun nesus.

[Tonyuennsie naHHble (TaONMIA) CBUIAETEILCTBYIOT O TOM, YTO MHIICHU W3
CyXOr0 OCTaTKa pacTBOpa COJIEW LI€3Usl HA YIIEPOJHOMN MOJI0KKE BBIAEPKUBAKOT
TaKoe BO3CHCTBUE MyYKa MPOTOHOB C COXPAHEHUEM YJIETbHOTO BbIXO/a aHAJIUTH-
YECKOT'O U3ITyYEHHS.
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Puc. 2 — 3aBucumocth COACpKaHUA NEC3HUA OT MHTCHCUBHOCTU PECHTI'CHOBCKOI'O U3JTYUCHUS

L-cepuu ne3us

H3JTyUCHUA L'CepI/II/I Oe3ust

Ta6Jmua — BnusiHue BO3AEMCTBUS IMydKa IMPOTOHOB HAa MHTCHCUBHOCTb PCHTI'CHOBCKOI'O

Ne | Tok, 3apsn, J, IHTEHCUBHOCTb PEHTI€HOBCKOT'O Jeps Sr
n/m | HA MK.Ki1. u3nydenus L-cepun nesus cCpeaHee 3HaueHue

1 150 45 19518 20532.0 593.97

2 150 45 20315

3 150 45 20713

4 150 45 21293

5) 150 45 20544

6 150 45 20809

TUNUYHBIN BUJ CLIEKTPA X.p.H. UCCIAECAYEMONU MULLIEHU, NU3MEPEHHBIN IIPU YKa-

3aHHBIX BBIIIC S3KCIICPHUMCHTAJIbHBIX YCIIOBUAX ITPHUBCACH HA PHUC. 3.

KpOMe 9TOr'0, 3TO YKa3bIBACT Ha TO, YTO HCIIOJIL30BAHHC er'IGpOI[HOfI o a-

JIOKKH, JIJI TIPUTOTOBJICHUS] MUIIICHEH, 1aeT 0oJiee MPOUYHYIO CBSI3b CyXOro OCTaT-

Ka OIBITHOTO PAacTBOPA C MOIOKKON. ITO OCYIIECTBISCTCS 3a CYET COPOIMOHHO-

o BSaHMO,HefICTBPI}I OIIBITHOTO paCTBOpPa U IOMJIOXKKH, KOTOPOC IMPOUCXOAUT BO

BpCMs HAHCCCHUA pPACTBOpA Ha YITICPOAHYIO ITOBCPXHOCTHL M B IPOLCCCC CYIIKU

MHIICHU.
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Puc. 3 — Cniektp xapaKTepuCTHUECKOTO PEHTI€HOBCKOTO MU3JIyUYEHUs YIIEPOIHON MUIICHU
coJiep KaIlei Cyxoil OCTaTOK BOJHOTO pacTBOpa Le3Ms

B oTnwuame ot 3TOTO, MPUMEHEHUE ATFOMUHUEBOHN TOIJIOKKH MPU TTPUTOTO B-
JICHUU MUIIECHEH MOXKET MPUBECTU K PACCIOCHUIO MUILIEHU MPU TEMIEPATypHOM
BO3/ICMCTBUM, YTO OOYCJIOBJICHO OOJBIION pa3HUIlEH KOIPDUIIMEHTOB TEIIOMNp O-
BOJHOCTHU aJTIOMUHHUS U CYXOT'0 OCTaTKa pacTBOpa COJIePKAaIlIero 1e3ui.

BoiBoabl. beut ucciaegoBan HOBBIN crioco0O MPUTOTOBJICHHUS MUIIIEHEH Ha OC-
HOBE YIJIEPOJAHON MOJIOKKHU. [1oydeHHbIE MUILIEHU TPUTOAHBI IS JJIUTEIBHOTO
XPaHEHUS U MOTYT MOABEPrarhbCs UIUTEIIBHOMY BO3JACUCTBUIO ITyYKa IPOTOHOB C
COXPaHEHHUEM YAEIBHOIO BBIX0/Ia XapaKTEPUCTUUECKOTO UITYUEHUS 1IE3USL.

Hcnonb3oBaHue AJisi aKTUBALIMK 1I€3Us1 ITy4Ka MPOTOHOB ¢ 3Heprueit 1,6 MaB
MO3BOJISIET TPOBOJIUTH PAOOTHI IO CIIEKTPOMETPUM HEMOCPEACTBEHHO BO BpEMSI aK-
TUBAllMU. JTO 3HAYUTEIHHO MOBBIIIAET TOYHOCTh M3MEPEHHM, YMEHBIIAET Bpe-
MEHHBIE 3aTPaThl HA BBINOJIHEHNUE AHATUTUYECKOW YaCTH, CHUYKAECT JOMOJHUTEN b-
HBIC PUCKH CBSI3aHHBIE C TPAHCIIOPTHPOBKOW U XPAHEHUEM «TOPSINX» 00pa3IIoB.

[IpensioxkeHHas: METOAMKA MOXKET OBbITh MCIIOJIb30BaHA B MOJEIBbHBIX JKCIIe-
PUMEHTAX I OLEHKU NPOU3BOACTBEHHBIX OTXOA0B MPEANPUATAN 3aJCHCTBOBAH-
HBIX B SIJICPHOM IIMKJIE, & TAKXKE CTOYHBIX M KAHAJIMU3ALMOHHBIX BOJ MPEANPUSTUN
VYKpauHbl pa3IMdHON HAMPaBIEHHOCTH. METOoauKa TO3BOJISIET JaTh OILCHKY 3 (-
(heKTUBHOCTH paOOThl OUUCTHBIX COOPYKEHUN MCTIOJIb3yEMBbIX JIJII OYUCTKH BOJ OT

HOHOB LIC3H4.
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VJIK 539.172.12

BusHaueHHs KiIbKicHOro 3micty mesilo B mpo6ax Boanux posuuHiB / O.10./IOHIH,
B B.JIEBEHEI], O.I1. OMEJIbHHUK, A.O. I[[YP, 1.B. IIEBYEHKO |/ Bicauk HTY «XIII». — 2013.
— Ne 47 (1020). — (Cepist: Ximis, ximiuHa TexHooris Ta exosorist). — C. 82 — 87. — Bibmiorp.: 8 Ha3s.

BuBuena MOKIIHBICTh KiTBKICHOTO BU3HAYEHHS 11€3it0 Mpu eHeprii akTupamii merme 2,0 MaB. Po-
3po0JIeH crociO MATOTOBKM MillleHeW NMPUIATHUX IS aHalily Ha S/epHO-(QU3NYECKUX KOMITIEKCaX 3
eHepriero 10 2,0 MaB. Oneprkana JiHiMHA 3a7I€KHICTh MK BMICTOM 11€3110 Ta IHTEHCUBHICTIO PEHTI€HI B-
ChKOT'O BUIIPOMIiHIOBaHHS L-cepui 1e3ito.

KirouoBi cioBa: nesiid, pigki pagioakTHBHI BiIXOIW, IHTEHCHBHICTIO PEHTI€HIBCHKOI'O BUIIPOMi-
HIOBaHHA L-cepuu 1esito, sinepHo-Qu3nIecKuii KOMIUIEKC, AETEKTOP, MillICHb.

Is studied the possibility quantitative determination of cesium in the targets for the activation ener-
gy of the cesium is less than 2.0 MeV. Has been provide the method of preparation of the targets are suit-
able for analysis by nuclear-physical complexes with energies up to 2.0 MeV. Derive linear dependence
of between the quantitative content of cesium and intensity of X-ray radiation of cesium L-series.

Keywords: cesium, radioactive effluent, X-ray intensity cesium, nuclear-physical complex, detec-
tor, target.
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