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Abstract

In the present work, natural radionuclides (***U, #*Th and “’K) in soil samples at Babylon textile
factory and general automotive company were measured using gamma- ray spectroscopy rays
Technology (Nal(Tl)). Also, the radiological parameters were calculated due to natural radioactivity
for all samples under study. The results show that specific activity for textile factory in 238Uhave
ranged (12.9-15.25) Bq/Kg with an average (13.72 = 0.343) Bq/Kg, 232Th have ranged (2.88-7.17)
Bq/Kg with an average (5.83 +£0.435)Bq/Kg and 40K have (226.63 - 239.96) Bq/Kg with an average
(271.42 £ 11.60) Bq/Kg.For generalautomotive company, the results for 238U, 232Th and 40K have
ranged (12.96 - 17.74) Bq/Kg with an average (15.265+ 0.533) Bq/Kg, (5.2 - 8.88) Bq/Kg with an
average (6.797- 0.443) Bq/Kg and (232.1-313.26) Bq/Kg with an average (265.955 + 7.077) Bq/
Kg respectively. Furthermore, it is found the average value of the radiological parameters such as
radium equivalent (Raeq), absorption rate dose (Dr), external hazard (Hex), internal hazard factor
(Hin), index of gamma (Iy), the annual effective dose equivalent (AEDE ) and the excess life cancer
risk (ELCR) are (42.96+2.4) Bq/Kg, (21.39+0.781) nGy/h, (0.116+0.004), (0.153 +£0.004), (0.330
+0.012), (0.131 + 0.004) mSv/y and (0.459 £ 0.16)x10-3, respectively for the textile factory and it
is (45.46+2.12) Bg/Kg, (22.45 + 0.695) nGy/h, (0.122 + 0.003), (0.164 + 0.005), (0.347 + 0.010),
(0.137+0.004) mSv/y and (0.482 + 0.014) x 10-3, respectively for General Automotive Company.
The average value of the specific activity and the radiological parameter in area of study are lower
than the average values of the specified world by UNSCER, ICRP and OECD, Therefore, it can
be concluded that no health risks to workers at the center of these sites because of these nuclides

radioactive soil in the study area.
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10 T10 13.16+0.672 5.23+0.255 262.24+3.13
Average+ S.D 13.72+0.343 5.83+0.435 271.42+11.60
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5305 yud 030 SGHE (paad Lo auild gif s Ao

gl g 53 Jome L“éyRaeq, D,H _,H andl &L ((2) J s

No. Sample Code Ra (Bg/kg) | D, (nGy/h) H_ H,_ L
1 T1 47.17 23.52 0.127 0.165 0.363
2 T2 35.45 17.71 0.095 0.130 0.274
3 T3 37.81 18.71 0.102 0.136 0.289
4 T4 49.55 24.88 0.133 0.170 0.384
5 T5 39.96 19.80 0.107 0.142 0.306
6 T6 44.99 22.42 0.121 0.162 0.347
7 T7 42.22 20.76 0.114 0.155 0.321
8 T8 48.15 24.01 0.130 0.170 0.371
9 T9 43.50 21.75 0.117 0.151 0.336
10 T10 40.83 20.35 0.110 0.145 0.314
Average+S.D 42.96+2.4 | 21.394+0.78 | 0.11£0.04 | 0.15+0.004 | 0.33+0.01

g5 53 Jors SELCR ,AEDE ,AEDE_ r AEDE,  _ »sts:(3)Jsur

No. | Sample Code | AEDE, (mSv/y) | AEDE_  (mSv/y) | AEDE (mSv/y) | ELCRX10"
1 T1 0.115 0.028 0.144 0.505
2 T2 0.086 0.021 0.108 0.380
3 T3 0.091 0.022 0.114 0.401
4 T4 0.122 0.030 0.152 0.534
5 T5 0.097 0.024 0.121 0.425
6 T6 0.110 0.027 0.137 0.481
7 T7 0.101 0.025 0.127 0.445
8 T8 0.117 0.029 0.147 0.515
9 T9 0.106 0.026 0.133 0.467
10 T10 0.099 0.024 0.124 0.437

Average+S.D 0.104+0.004 0.026+0.001 0.130+0.004 | 0.459+0.16
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5305 jud 030 SGHE (paud Lo auild g4 s Ao

W) TV B8 201§ prll oLtV B 1(4) J g

Specific Activity in (Bq/m?)
No. Sample Code
U-238 Th-232 K-40

1 Gl 16.98+0.785 8.26+0.323 +3.31 276.6

2 G2 15.11£0.732 6.15+0.303 273.65+3.23

3 G3 15.87+0.742 6.06£0.280 247.93£3.12

4 G4 14.26+0.707 8.88+0.335 271.76£3.25

5 G5 17.74+0.716 6.15+0.285 259.88+3.21

6 Go6 14.32+0.690 5.2+0.248 256.03+3.14

7 G7 14.78+0.712 7.294+0.310 264.2+3.24

8 G8 12.96+0.650 5.34+0.260 232.1+3.96

9 G9 17.07+0.793 8.46+0.320 313.26+3.54

10 G10 13.56+0.690 6.18+0.275 264.14+3.17
Average+ S.D 15.265+0.533 6.797+0.443 265.955+7.077

RO P R AP R Ul Raeq, D,H_,H, and Iy &L ((5) Js>

No. | Sample Code Ra (Bq/kg) | D_(nGy/h) H_ H_ I
1 Gl 50.09 24.61 0.135 0.181 0.380
2 G2 44.97 22.29 0.121 0.162 0.344
3 G3 43.62 21.44 0.117 0.160 0.331
4 G4 47.88 23.65 0.129 0.167 0.365
5 G5 46.54 22.82 0.125 0.173 0.353
6 G6 41.47 20.56 0.112 0.150 0.318
7 G7 45.54 22.49 0.123 0.162 0.347
8 G8 38.46 19.04 0.103 0.138 0.294
9 G9 53.28 26.35 0.143 0.190 0.407
10 G10 42.73 21.23 0.115 0.152 0.328

Average+S.D 45.46+2.12 +0.69 22.45 | +0.030.12 | 0.05+0.16 | 0.01 0.34+

“ 67 AL-Bahir Quarterly Refereed Journal for Natural and Engineering science



Vol. 6, No. 10 and 11, P. (57-68)A, 2017

5305 yud 030 SGHE (paad Lo auild gif s Ao

. yledd deldi 3 2 GELCR , AEDE , AEDE

tdo

or ? AEDEindoor éb (6) dj"b'.

No. | Sample Code | AEDE,_ (mSv/y) [ AEDE__  (mSv/y) | AEDE (mSv/y) | ELCRX10"
1 Gl 0.120 0.030 0.151 0.528
2 G2 0.109 0.027 0.136 0.478
3 G3 0.105 0.026 0.131 0.460
4 G4 0.116 0.029 0.145 0.507
5 G5 0.112 0.028 0.140 0.490
6 G6 0.101 0.025 0.126 0.441
7 G7 0.110 0.027 0.138 0.483
8 G8 0.093 0.023 0.116 0.409
9 G9 0.129 0.032 0.161 0.566
10 G10 0.104 0.026 0.130 0.456

Average+S.D 0.110+0.003 0.027+0.0008 0.137+0.045 |0.482+0.014
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