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Xiilasa: Uran izotoplar ilo ¢irklonmis sulu mohlulun torkibi germanium detektorlu HPGe gamma-
spektrometri ilo Oyronildi. Analizlor todqgig edilon mohlulun tarkibindo iz miqdarinda (aktivliklori
<2Bg/100ml) U2, U8 UZ8 qaliglar1 olan U?* (90Bg/100ml) vo U%’ (60Bg/100ml) izotoplarinim nitrath
duzunun /UO2(NOs),/ sulu mohlulu olmasini gostordi. Alinmus naticalors asason mohluldak: U4, UZ¢, U8
izotoplar aktiv ¢ingilli qum kiitlasinin vo DOWEX HCR-S/S kationitinin kigik migdarlar1 ila (<0,5q) tam
udulur. DOWEX HCR-S/S kationitindo U izotopunun adsorbsiyas1 aktiv ¢mqilli qum kiitlosinds
adsorbsiyasindan 2 dofoyadok artiq oldugundan 100 g kationitdo 100 ml mohluldaki U%* izotopunun 90%-
don ¢oxu udulur. U%" izotopunun adsorbsiyasinda iso miihiim artim miisahido olunmur vo bu U%
izotopunun monfi yiiklii beta stialanmasinmin kationitds adsorbsiyani zaiflatmasi ilo izah olunur. Tadgigat
isindo sulu mohluldan uran izotoplarinin tobii aktiv ¢ingilli qum kiitlasinds vo DOWEX HCR-S/S
kationitinds adsorbsiyasinin ganunauygunluglari 6yronilmis va neftin fiziki tamizlonmosi moarhalasinin va
radiokimyavi proseslorin tullanti sularimin tohliikasizlik normalarina uygunlasdirilmas: iglonib
hazirlanmigdir.

Acgar sézlar: radiasiya tohliikasizliyi, uran izotoplari, adsorbent, qurudulmus qum kiitlssi, tullant1 sularinin
tomizlonmoasi.

Otraf miihit obyektlorinds gotiiriilmiis niimunalorin oksariyystinds kigik miqdarlarda tabii
radioaktiv elementlor miisahido olundugundan insanlarin tobii miidafio sistemindo patoloji
doyisikliklorin bag vermomosi ligin digor radioaktiv izotoplarin hotta on ki¢ik miqdarlarinimn
insanlarin tomasda olduglar1 obyektlora va ya insan organizmins diismasinin garsist gatiyyatlo
alinmalidir. Bu moqgsadlo radioaktiv. monbalordon istifado edilon istehsalat miioassisalorinda,
neftayirma zavodlarinda miitomadi olaraq radioaktiv siialanma fonunun monitoringlori aparilmali
va mocud tullantilarda radioniiklidlorin miqdarina ciddi nazarat edilmalidir [1-3].

Miiasir istehsalat miiossisalorindon boyiik su hovzaloring atilan tullantt sularinin Kimyavi,
fiziki-kimyavi vo bakterioloji gostoricilorinin miivafiq sanitar normativlorinin gostaricilorine
uygunlagdirilmasi, zararli maisot vo istehsalat tullantilarinin yasayis moantagalorindon konardaki
poliqonlara xaotik atilmasinin dayandirilmasi, texnoloji proseslorlo ayrilmasi vo utilizasiyasi tolob
olunur.

5 il oavvol on miasir tikinti vo texnoloji standartlarin taloblorino uygun insa edilorok
istifadoya verilmis, hal-hazirda da miivaffagiyyatlo foaliyyat gostoran, Baki soharinin biitiin moigot
zibillorini gobul edib zarssizlosdiron Balaxani zibil utilizasiya zavodu vo daha avvallor istifadoys
verilmis Hovsan tullant1 sular1 tomizloyici kompleksi gostorilonlora misal ola bilor.

Torkiblorinds radioaktiv izotoplar olan radiokimya istehsali vo todqiqati tullantilarinin
birbasa kanalizasiya Xattins atilmasi moagsadouygun sayilmadigindan bu gebildon olan tullantilarin
torkiblorinin miitloq miivafiq sanitar norma vo qaydalarin toloblorine uygunlasdirilmasi zaruridir
Vo torkibinds radioniiklidlor tutulub yigilmis gati istehsalat tullantist kiitlasi isa ayrica gablara
y1gilmalidir [1-3].
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Ayrilmis radioaktiv maddslor iss niivo materiallar1 va radioaktiv maddslorin saxlaniimasi
{iciin insa edilmis FHN-nin “izotop” xiisusi kombinatina tohvil verilmalidir.

Radiasiya tohliikasizliyinin tomin edilmasi {igiin radioizotoplarin sulu moahlullardan
ayrilmasi tsullarmin 6yronilmasine ehtiyac vardir. Bu mogsadlo aparilan tocriibalordo model
system gismindo uran izotoplari ils ¢irklonmis sulu mahluldan istifads edildi.

Metodiki hissa

Uran birlosmalarinin sulu mohlullarinda uran izotoplarinin askar edilmasi va tobii
adsorbentlorlo  tutulub ayrilmasi moqgsadilo mohlulun Canberra sirkatinin  Genie 2000
spektrometrik sistemi ilo tomin edilmis, yiiksok tomizlikli germanium detektorlu HPGe gamma-
spektrometri ilo analizlori aparildi. Mohlulda uranin aktivliklori miivafiq olaraq 90 Bg/100ml, 60
Bg/100ml, 1 Bg/100ml, 2Bg/100ml, 1 Bg/100ml olan 235, 237, 234, 236, 238 izotoplarinin, yani
osason 235 vao 237 izotoplarinin Vo iz miqdarinda 234, 236, 238 izotoplarinin olmasi
miioyyanlosdirildi. Analitik kimyavi analizlor todqiq edilon mahlulun tarkibinds iz migdarinda
U2, U8 UZ8 galiglart olan 2U?® va g,UZ7  izotoplarinin nitratl duzunun /UO2(NOs)2/ sulu
mohlulu olmasini géstardi.

Sular1 tomizlomok iigiin xiisusi texnologiya ilo hazirlanmis vo i¢moli su tomizlomo
qurgularinda genis istifads edilon aktiv ¢inqilli qum kiitlasi vo DOWEX HCR S/S Kationiti 100°C
temperaturda quruduldugdan sonra sulu moahluldan uran izotoplarinin adsorbsiyasi {iglin istifado
edildi.

Naticalorin miizakirasi

Tacriibalords sulu mahlulun 100 ml migdarindan 0,5q,1q,2q,5q, 10 q, 20 g, 50q v 100
q aktiv ¢inqilli qum kiitlosi vo DOWEX HCR S/S kationiti ilo uran izotoplarinin adsorbsiyasi
oyranildi. 30 dagige arzinds adsorbent mohlulda saxlanildigdan sonra ¢ixarilib 1 saat arzinds
quruduldu. Adsorbent kiitlosi ilo tutulmus izotoplarin miqdarlart (qamma spektroskopiyasi ilo
toyin edilmis aktivliklori) miivafiq olarag 1 vo 2 sayli sokillordo gostorilmisdir.
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Sak. 1. 100 gram DOWEX HCR S/S kationiti ilo 100 ml sulu mahluldan (1500 Bo/l) tutulmus 92U%° va o,U%7
izotoplarmmin miqdart (qamma spektroskopiyasi ila toyin edilmis aktiviiklori).
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Sak. 2. 100 gram aktiv ¢ingilli qum adsorbenti kiitlasi ilo 100 ml sulu mahluldan (1500 Bq/l) tutulmus o;U%®
Va 92U izotoplarimn migdar (qamma spektroskopiyast ilo tayin edilmis aktivliklori).

Alinmis naticalors asason mohluldaki iz miqdarinda U4, U%¢, U%% izotoplari aktiv ¢ingill
qum kiitlasinin vo DOWEX HCR-S/S kationitinin oan kigik miqdarlar1 ilo (<0,5q) tam udulur.
DOWEX HCR-S/S Kationitinde U?*® izotopunun adsorbsiyasi aktiv ¢inqilli qum kiitlesinda
adsorbsiyasindan 2 dafoyadok daha artiqdir. Bu sabobdan 100 g Kationitds 100 ml mohluldaki U?%
izotopunun 90%-den ¢oxu udulur. U%" izotopunun adsorbsiyasinda iso miihiim artim miisahido
olunmur, hor iki adsorbentdo U%*" izotopunun togriban eyni miqdarlarmin adsorbsiyas1 miisahido
olunur. Bu gostoricilor U?%" izotopunun manfi yiiklii beta siialanmasmin kationitde adsorbsiyani
zaiflotmasi ils izah oluna bilor.

Tadgigat isindo sulu mohluldan uran izotoplarinin tabii aktiv ¢ingilli qum kiitlasinds va
DOWEX HCR-S/S kationitinds adsorbsiyasinin gqanunauygunluglari dyronilmisdir vo 1-4 sayl
sokillords miivafiq qrafiklor soklindo gostorilmisdir.
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Sak. 3. 100 ml UO2(NOs). mahlulunda (1500Bq/l) 30 daqiga arzinda isladilmis adsorbentlarin sathlarindan
[-siialanma selinin adsorbentlarin migdarindan asiliigi. 1 - adsorbent - DOWEX-HCR S/S kationiti; 2 -
adsorbent - aktiv ¢ingull qum kiitlasi.
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Sak. 4. 100 ml UO2(NOs), mahlulunda (1500Bg/l) 30 daqiga arzinda isladilmis adsorbentlarin sathlarindan
y-stialanma selinin adsorbentlarin migdarindan asililigi.1 - adsorbent - DOWEX-HCR S/S kationiti; 2 -
adsorbent - aktiv ¢inqilli qum kiitlosi.

Real texnoloji proseslorin tullanti sularinda radioaktiv izotoplarinin miqdarlarmin yiiz
dofalorls kicik olmasi va bu sartlor ¢ar¢ivasinds adsorbentlorin dafalorlo tomizlonma tsikllarinda
istifado edilo bilmasi imkanlari, hor iki adsorbentds sulu mohluldan uran izotoplarinin kifayot
gadoar yiiksok migdarlarinin adsorbsiya edilarok ayrilmasi (25-90%) bu adsorbentlorin neftin fiziki
tomizlonmasi moarhalasinin va radiokimyovi proseslorin tullant1 sularinin tohliikasizlik normalarina
uygunlagdirilmasi proseslorinds istifads {igiin yararli olduglarin1 géstarir.
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Abstract: The composition of an aqueous solution polluted by uranium isotopes studied by a gamma
spectrometer with HPGe germanium detector. Analyzes of the test solution showed that in an aqueous
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solution of the nitrate salt /UO,(NOs)./ of the isotopes U%* (90Bq/100ml) and U?*" (60Bg/100ml) are the
isotopes U?%, U2, U2 in trace quantities (with activity <2Bg/100ml). Experimental results show that the
isotopes U2, U8, UZ are adsorbed by small amounts (<0.5 g) of activated sand and DOWEX HCR-S/S
exchanger resin. Compared with activated sand, DOWEX HCR-S/S exchanger resin absorbs U%* isotope
twice as much, which causes absorption of more than 90% of U?*® isotope with 100 grams of exchanger
resin from 100 ml of solution. However, a significant increase in the adsorption of the U?* isotope not
observed and this is due to the weakening of the adsorption on the exchanger resin by the negative charge
of beta radiation from the U%" isotope. In this paper, we studied the regularities of adsorption of uranium
isotopes by activated sand and DOWEX HCR-S/S exchanger resin from aqueous solutions and developed
a method for improving the indicators of wastewater from the physical stage of oil refining and
radiochemical processes to sanitary and radiation safety standards.

Key words: radiation safety, uranium isotopes, adsorbent, dried sand, wastewater treatment.
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Pestome: Vizyden coCTaB 3arpsA3HEHHOTO M30TONAMH YPaHa BOJHOTO PAacTBOPA FaMMa-CIIEKTPOMETPOM €
HPGe repMaHUEBbIM JETEKTOPOM. AHAIM3BI UCCIIEAYEMOTO PACTBOPA MOKA3aJIM, YTO B BOJHOM PAacTBOPE
autpatHoii comu /UO2(NOs),/ uzoronos UZ® (90Bk/100m1) u U7 (60bk/100M1) HMEIOTCS B CIEIOBBIX
xommgecTBax mzotonbl U4, U6 U8 (¢ aktuHOCTBIO <2BK/100M1). Pe3ynbraThl 5KCIEPHMEHTOB
noKasbIBaloT, uro wm3oTonmbl U4, U8 U8 apcopbupyrorcs ManeiMup  koiuuectBamu  (<0,5T)
akTHBUpoBaHHOTO mnecka U karnonuta DOWEX HCR-S/S. Tlo cpaBHEHHIO ¢ aKTUBHPOBAHHBIM TTECKOM
xatmoantom DOWEX HCR-S/S B mBa pasa Gonbie agcopoupyercs uzoron UZS, uro obyciosnuBaeT
nornomenue 6Gonee 90% wuzorona U?® 100 rpammamu katuonuta u3 100 M pactsopa. OpmHaxo,
CYLIECTBEHHBIN pocT B ancopOuun mzortona U’ me HaGmomaeTcs M 5T0 OOBACHAETCS OCIabIeHHEM
a[copOLMK HAa KATHOHUTE OTPULIATENILHBIM 3apsIoM OeTa u3ilydeHus ot uzorona U?’. B pabore uzydena
3aKOHOMEPHOCTHU aJICOPOIMH U30TOIOB ypaHa aKTUBUPOBaHHBIM NeckoM U kartnonntom DOWEX HCR-
S/S ¥3 BOJAHBIX pacTBOPOB M pa3paboTaH CIOCOO yIIydIleHHs moKa3areneil BRIOPOCHBIX BOJ (pU3HUECKOI
CTaiuM OYMCTKM He(TH M PaJMOXMMHMYECKMX IPOIECCOB IO HOPM CAHUTAPHOM W paJMallMOHHOM
0e301acHOCTH.

Knioueevie cnoea: panuanyoHHas 0€30MacHOCTb, M30TONbI ypaHa, aacOpOEHT, BBICYLIEHHBIH MECOK,
OYHUCTKA CTOYHBIX BOJI.
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