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In this work, investigations and analyses were carried out to evaluate workers’ hazards exposure
level due to radiological impacts and heavy metal content in granite and cement factories. Based
on these evaluations, the hazardous exposure level assessment was conducted through two stages.
The first stage includes the evaluation of the radiological hazards via the quantification of multiple
parameters: the internal hazard due to radon and its short-lived progeny (represented by its internal
and external hazard indices Hi, and Hex respectively), the gamma exposure due to the levels
of ?°Ra, #*2Th and “°K, radium equivalent activity (Rae), the absorbed gamma dose (D) of
granite and cement powder which were distributed homogeneously in the working area, the annual
effective dose equivalent (AEDE) due to gamma radiation through a working time 2000 h/y,
committed effective dose (CED) due to the ingestion and inhalation of dust containing naturally
radionuclides, excess lifetime cancer risk (ELCR) due to the exposure to 226Rga, 232Th, and *°K, the
index of excess alpha radiation (I.), representative level index (RLI), effective organ doses due to
dispersion of cement and granite dust in air (D) and on the ground (F). The second stage involves
the hazardous assessment due to exposure to heavy metal elements. The elemental analysis was
performed by using inductively coupled plasma optical emissions spectroscopy (ICP-OES). In this
assessment, several elements such as copper, lead, arsenic, nickel, chromium, zinc and cadmium
were determined and used to calculate the carcinogenic hazard quotient as well as the total hazard
index. Additionally, a discussion and interpretation of the results was given and tabulated.

B pabore npexncTaB/ieHbl HCC/ELOBAaHHS M aHAJIM3 YPOBHS ONACHOCTEH, KOTOPBIM MOABEPraioT-
csl paboude K3-3a BJHSHHUS PaAUOaKTHUBHOCTH M TSIXKeJbIX METasJIOB Ha I'PAaHUTHBIX M IeMEeHTHbIX
(abpukax. OCHOBBIBasiCh Ha pe3y/ibTaTaX MPOBENEHHBIX HCCJAEN0BAHUH, YPOBEHb OMACHOCTH MOXKHO
OLEHUTh B 1Ba stana. [lepBblil BK/OYaeT B ce0s KOJHUECTBEHHYIO OLEHKY PaJHOJIOTHYECKHX oOrac-
HOCTeH NOCPeICTBOM TaKHX MapaMeTpoB, KaK: BHYTPEHHSsS ONACHOCTb M3-3a PajJoHa U ero KOPOTKO-
JKHUBYLIUX NPOU3BOAHBIX, KOTOPBEIE XapaKTepH3YIOTCS BHYTpPeHHUM Hi, W BHelIHUM Hex HHAEKCAMHU
OMacHOCTH; raMMa-o6/yuenHe sjaeMeHTaMu 2°Ra, 232Th u “°K; skBuBajleHTHas pamvoaKTHBHOCTD
panus Raeq; morsiomleHHas 1o03a ramMma-usiaydeHus D rpaHuTa M LEMEeHTHOrO MOpoLIKa, OJHOPOLHO
pacnpezeJsiomnierocst B pabodyell 30He; 3KBUBaJeHT 3(h(heKTHBHON TON0BOH 103kl TaMMa-00JyyeHHs B
tederre 2000 u/rox paGouero BpeMeHH; NpuHATast 3pdeKTUBHAS 103a B pe3y/bTaTe MPOINAThIBAHUS
U BJBIXaHHS TIBIJIH, COAEprKalleld eCTecTBEHHble PaJHOHYKJWAbI; H30BITOUHBIH PUCK BO3HHKHOBEHUS
paKa B TeueHMe KH3HM M3-32 OOJydeHMs sjeMeHTaMM 22°Ra, *32Th u °K; uupekc npesblileHus
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anbda-usnyyeHus Io; MHIEKC pernpe3eHTaTHBHOIO ypoBHS; 3(deKTHBHAs 103a 00Jy4eHHs pas/nd-
HbIX OPraHOB TeJla M3-3a PaclpoOCTPaHEHHUs LEMEHTHOH M I'DaHUTHOH NbliM B Bo3gyxe Da W Ha
nosepxHocTsx E. Bropoii sTan BKJ/04aeT B ceOs OLEHKY ONAaCHOCTH, CBSI3aHHOH ¢ BO3feHCTBHEM
TS2KEJIBIX MeTaslJIoB. ODJIeMEeHTHBIH aHa/lu3 Obl NPOBeJEH C MOMOIIbIO CIEKTPOCKOIUH ONTHYECKO-
ro M3/yueHHsl MJasMbl C MHAYKTHBHOH CBs3blo. B 3ToH oleHKe HeKOTOpble 3JeMeHTbl, TakHe Kak
MeJlb, MbILIBSIK, HHKeJb, XPOM, LMHK H KaAMHH, OBIIH HCIO/Nb30BaHBl [/ BBIYUCJAEHHS KO3(POHULH-
€HTa KaHLePOreHHOH OMacHOCTH, a TakKe IJIs OLEHKH obliero uHekca omacHoctd. O6cyxpaioTes,
MHTEpNpeTHpyloTcs U TabyAUPYIOTCS NpeACTaBJIeHHbe Pe3yJIbTaThl.
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