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The Study of Natural Radioactivity of Samples selected
toagricultural fertilizers local and imported in the
Governorate of Karbala

dalaal) e ) 3l Baaw) (e b lide cilind andal) oledY) LLAL 4 s
Q»JSM\AA@.&JJML,

Dseile e.-.‘“\)-.‘i BITLRN
£2U S Axala — o slall LIS ol 3l o
nabeelcs ashoor@yahoo.com

-

DAl

¢S S dladlaa 8 80 gluall g dadaall el 5l Baan) (e Glie 8 30 ga gall Aaxdall 49 il Sl Al al
Sy s Tadiall s g gaall 13 g RIS R glaia aakiulys 52anY) 53 (e b lise Cilie  jde LA a1 duial)
(54000) SECHLE (10 305 Aokal 5 dpeladl

sl S 5 dam SR Ay il Alladl) G gl 5 ) sgl) & daiaall de iy a jal 5 sladll Jale (iloa
S (6.3120.14) Ba/kg o= asli (BB U ) esosll AL de gl Adladll aF o) g G
(102.02+0.69) B/ kg ' (0.14+0.08)Bg/kg o= s sl 5 (P2Th) el dulus (52.8240.41)Ba/kg
Jaays (3566.18+13.13)Bg/kg ! (12.21#2.35)Bglkg o <asl i (UK)  aslisll  eaic
a5 sl e dasal sl (Bg/kg549.56+4.408) 5 (26.186+0.3Bqg/kg) 5 (22.410+0.25Bg/kg)
a5 (0.276+0.0028) Jaass (1.278+0.007) Y (0.053£0.002) (3o cans) 55 A oo i) 5 ) shall Jalae
(Bq/kg102.17+0.998)Jaxas 5 (473.322.41)Bg/kg Y (15.01£0.51)Ba/kg o« <on sl 55 il a saal ) (818
(234.73£1.15)nGy/h &V (NGy/h7.2120.25)00 sl i Al elsedl (3 Aaiedl de all ady
I (8.84£0.31)uSvly o gl Gl Al de mll gl Jadl s (NGy/h49.140.47) e
e L) aa g dpallall il e dasall 1 20U 45 ey 5 ¢(60.240.577)uSv/y  Jaers (287.87+1.41)uSv/y
A3z samall 2a) e e B3 ) shaall Jele a5 um (5) @B Al lae La gy 7 sansall 3 52al
dalidall clalslf

eyﬁ\)j‘ cé& ‘@J\AM '&J}LSJ\ Jale c:i:u:\J‘)j\ BaanaY! ‘2\:\’_“\.\&\ 2%}}"“ Sl

Abstract

To study natural nuclear series in samples of local and imported agricultural fertilizers in the
holy governorate of Karbala, ten samples of this fertilizers have been collected and studied using
Sodium lodide activated by Thallium with low background radiation and time measurement
(54000)sec.

The external hazard indexes, absorbed dose rate in air, annual effective dose and radium
equivalent have been calculated. It was found that the values of specific activity of a Uranium
series (% U) ranged from (6.31 + 0.14)Bq / kg to (52.82 + 0.41) Bq / kg and thorium series
(**2Th) ranged from (0.14 + 0.08) Bq / kg to (102.02 + 0.69) Bq / kg and potassium element
(*°K) ranged from (12.21 + 2.35) Bq / kg to (3566.18 + 13.13) Bq / kg with average (0.25 +
22.410) Bqg / kg and (0.3 £ 26.186) Bqg / kg and (549.56 + 4.408) Bq / kg of these radioactive
nuclei respectively.

The values of the external Hazard Index between (0.053 + 0.002) and (1.278 = 0.007) with
average (0.276 + 0.0028), the radium equivalent ranged from (19.71 + 0.63) Bq / kg to (473.3 +
2.41) Bq / kg with average (102.17 + 0.998)Bq / kg the absorbed dose rate in air, ranged from
(7.21£0.25)nGy / h to (234.73 £ 1.15) nGy / h and at a rate (49.1 £ 0.47 ) nGy / h and the values
of annual effective dose from (8.84 + 0.31) uSv / y to (287.87 £ 1.41) uSv / y and the average
(60.2 = 0.577) uSv / y through the global results after comparing it with the results of this
research found it was Within the acceptable limits Globally except sample No. 5 where it was
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found the hazard index greater than unity.
Keywords
Natural nuclear series, Agricultural fertilizers, External hazard indexes, Radium equivalent.
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e sl Alladll a8 Cpw (2) A8 Jsa>

i) e, 4l ool ) sl 4-‘;%5 ‘UMJ‘ Ll a5l 41?21;5 Alladl sl p gl ) d*fgd Alladl)
(Ba/ Kg)(""Bi) (Ba/ Kg)(""Ac) (Ba/ Kg)("k)
Ma 1 -- -- --
Ma 2 -- -- --
Ma 3 -- -- --
Ma 4 6.31+0.14 9.94+0.23 --
Ma 5 52.82+0.41 102.02+0.69 3566.18+13.13
Ma 6 24.62+0.28 5.91+0.18 --
Ma 7 11.23+0.19 0.14+0.08 46.48+2.67
Ma 8 8.8+0.17 6.18+0.19 26.9+2.49
Ma9 14.58+0.22 11.88+0.25 12.21+2.35
Ma 10 38.5+0.35 47.23+0.48 195.13+3.75
Min 6.31+0.14 0.14+0.08 12.21+2.35
Max 52.82+0.41 102.02+0.69 3566.18+13.13
Average 22.41+0.25 26.186+0.3 641.15+4.408

A A, 1l i e gl o o (3) ) I

el sal) Aludis Allad | a5 ) Al Al Adlad | snsld gl Al AlLed
A sall ol el de 53 4l sl 4l
(Bi) (Ba/ Kg) (Ac) (Ba/ Kg) (k)(Ba/ Kg)
Egypt (7) NPK 366 67 4

India (8) NPK 79 28 1024
Germany (9) NPK 520 15 720
Nigeria (10) NPK 143 9 2729
Brazil (11) NPK 420 80 153
Finland (12) NPK 54 11 3200
USA (13) NPK 780 49 200
Saudi (Riyadh) (14) NPK 75 23 2059
Saudi Arabia (15) NPK 64 17 2453

Current study NPK+DAP 22.41 26.186 549.56
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il a3l 1 (S 5 Alladl) e jall 5 daiaall e ally o il 5 shall Jale af s (4) Jsoa

ol 5, | Bolidde |t S (Ra) e
(Hox) o (nGyh) (uSv/y) Ba/Kg
Ma 1 -- -- -- --
Ma 2 -- -- -- --
Ma 3 -- -- -- --
Ma 4 0.055+0.002 8.92+0.3 10.94+0.37 20.52+0.64
Ma5 1.278+0.007 234.73t£1.15 287.87+£1.41 473.312.41
Ma 6 0.089+0.002 14.94+0.33 18.32+0.4 33.07+0.71
Ma 7 0.041+0.001 7.21+0.25 8.84+0.31 15.01+0.51
Ma 8 0.053+0.002 8.92+0.3 10.94+0.37 19.71+0.63
Ma 9 0.088+0.002 14.42+0.35 17.68+0.43 32.51+0.76
Ma 10 0.327+0.004 54.45+0.61 66.78+0.75 121.06+1.33
Min 0.053+0.002 7.21£0.25 8.84+0.31 15.01+0.51
Max 1.278%0.007 234.73£1.15 287.87+1.41 473.3£2.41
Average | 0.276%0.0028 49.1+0.47 60.2+0.577 102.17+0.998
sl Al )l 5 J gl Gand(Raeg ¢« AEDE ¢, HeyAD ) all Jaee chass (5) s
A gall sl Mlansd) die g3 Hex AD AEDE Raeq
Egypt (7) NPK 1.25 209.73 146.98 406.35
India (8) NPK 0.53 96.11 67.35 179.3
Germany (9) NPK 1.61 279.32 195.75 588.3
Nigeria (10) NPK 0.988 185.3 129.86 467.53
Brazil (11) NPK 1.47 248.74 174.32 447.51
Finland (12) NPK 0.85 165.03 115.65 370.5
USA (13) NPK 2.34 398.3 279.13 828.3
Saudi (Riyadh)(14) NPK 0.72 134.4 94.2 257.85
Saudi Arabia (15) NPK 0.75 142.12 99.6 252.88
Current study NPK+DAP 0.276 49.1 60.2 102.17
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Jsall Ay W jlie 4 J8 a5 (0.27640.0028) ded Sy el o Jil - ) anly g5 Lalle 44 = sansall (g2l (ana
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