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Abstract :

Measuring of natural radioactivity in soil specimenss were taken from
various areas in of ziggurat of Dur-Kurigalzu by using High Purity Ger-
manium,The average A , A, and A, were (20.604+2.9 Bg/kg, 24.534 £3.3
Bqg/kg, 212.22+25.1 Bq/kg) respectively. While the average values of some
other parameters [Raeq D, (AED), (AED) H, H_ and IY], for each
specimens were found to be (72.029+9.1 Bgikg, 33.187+4.1 nGy/h, 0.163
+0.02mSv/y, 0.041 £0.005 mSv/y, 0.250 £0.03, 0.195 +0.02, 0.262 +0.03),
respectively.

Keyword: HPGe, Soil specimenss, ziggurat of Dur-Kurigalzu.
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1-Introduction

It is notable that traces of the radio-
nuclide’s are found in (human body’s,
water, soil and air). Nuclides Radioac-
tive can be found in the nature are cat-
egorized generally in 2 distinguished
families, namely of emerging either
from “Terrestrial” or the Cosmogenic
origin. The generally the radionuclides
experienced that irradiate the human
bodies through external exposure #*°U,
2387 , #’Th and k-40 [1],Nuclei can
undergo a variety of processes which
result in the emission of radiation.The
most widely recognized types of nucle-
ar radiation are gamma-rays and alpha
and beta particles,our bodies contain

radioactive materials for example, Car-
bon-14 and k-40 [2].
Description of Study Area
Dur-Kurigalzu located in the area
in Baghdad
ate, Iraq) was a town in southern con-

"Aqar-quf governor-
fluence of the Diyala and Tigris riv-
ers about 29.5 kilometers’ west of the
center of Baghdad governorate.Found-
ed by aKassite king of Babylon in
14th century BC and abandoned after
the fall of the Kishin dynasty.The city
contained temples dedicated to Sume-
rian gods and a ziggurat, also a roy-
al palace. The ziggurat was bizarrely
well-safeguarded, remaining to a tall-
ness of about 171 ft (52 m) [3], see Fig.

(D.

Fig. (1) the ziggurat of Dur-Kurigalzu.
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2- Preparation and Collection of
the specimens

Ten surface soil specimenss were
taken from various areas in Dur-Kuri-
galzu, see Fig. (2). The soil specimenss
were squashed to little pieces at the fine

powder by using grinder, then almost
(850 g) and (250 um) grain size of the
specimenss were obtained.The speci-
menss were dried at (55 °C) for (two
hours) and the package in a (one litter).

Fig. (2) Sketch map showing locations of the studied of ziggurat of Dur-Kurigalzu.

3- Determination of some Gamma
Radiation Parameters:
1. Activity Concentration [4]

Where:
Ac:activity concentrations,
: Energy efficiency,
m: mass of sample. ,
t: time measurement (3600s.).

2- Radium Equivalent (Raeq) [4]
Ra _=0.077A, +143A;, +A, ceennenes(2)

Where A, A, A activity concen-
tration of a series of (*°K 22 sTh , 2*8U)
respectively.

3- Absorbed Dose Rate (DY)S] ]

D =0.604A, +0.0417A,

+ 0.462A
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4- The Annual Effective Dose (AED
in, AED out) [6]

(AED)in= 0.80 x (0.7 Sv/Gy)x Dy
(nGY/h) x 10° x 8760h/y 4)
(AED)out= 0.20 x (0.7Sv/Gy) Dy x

(nGy/h) x 10°x 8760h/y .............. (5)

5- External and Internal Hazard
Index (H_, H ) [7]

A

o A A (6)
370 259 4810
Ap A A (7)

"T85 259 4810

6- Activity Concentration Index
a, [8]

"JI.T ‘Jﬂ
T 300 200

A
+3 u;u ........... (8)

4- Results and Conclusions

In Table (1) it we can seen that: A |
was found in specimens 10 which was
equivalent (26.620 Bakg), while the
less estimation of A in specimens 2
which was equivalent (16.040 Bagke
), see Fig. (3) , with rate estimation
of (20.604+2.9 Bgkg). The outcomes
have demonstrated that estimations of
A, in ziggurat of Dur-Kurigalzu were
minimum (35 Bgkg) [9].

Most elevated estimation of A in

specimens 10 which was equivalent
(31.480 Bg/kg),while the less estimation
of A, was found in specimens 7 which
was equivalent (14.510 Bgke), see Fig.
(3),with rate estimation of (24.534+3.3
Bg'kg). The outcomes have demonstrat-
ed that estimations of A | in ziggurat of
Dur-Kurigalzu were minimum than the
recommended (30 Bgkg) [9].

The highest value of A _in speci-
mens 9 which was equivalent (266.320
Bgkg), while the less estimation of
A, in specimens 2 which was equiv-
alent(153.820 Bgkg), see Figure (3)
,with rate estimation of (212.22+25.1
Bg'kg). The outcomes have demonstrat-
ed that estimations of A _in ziggurat of
Dur-Kurigalzu were minimum than
(400 Bake) [9].

Most elevated estimation of Ra
in specimens 10 which was equiva-
lent (88.110 Bgkg),while the least esti-
mation of Ra_ in specimens 7 which
was equivalent(56.314 Bagkg) , with
rate estimation of (72.029+£9.1 Bgks
).The outcomes have demonstrated
that estimations of Ra in ziggurat of
Dur-Kurigalzu were minimum than
(370 Bqkg) [9].

Most elevated estimation of D, n
specimens 10 which was equivalent
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(40.234 nGy/ h),while the less estima-
tion of D, in specimens 7 which was
equivalent (26.587 aGyh), with a rate
estimation of(33.187+ 4.1 nGyh).The
outcomes have demonstrated that esti-
mations of D, in ziggurat of Dur-Kuri-
galzu were minimum than (55 oGyh)
[9].

The most elevated estimation of
(AED)_in specimens 10 which was
equivalent (0.197 mSwviy),while the less
estimation of (AED). in specimens 10
which was equivalent (0.130 mSwiy
),with rate value of (0.163+0.002 mSwiy
). The outcomes have demonstrated
that estimations of (AED), in ziggu-
rat of Dur-Kurigalzu were minimum
than (one mSviyv) [9].

The highest value of (AED)
in specimens 10 which was equiva-
lent(0.049 mSviy) , while the less es-
timation of (AED) was found in

out

specimens 7 which was equivalent
(0.033 mSwiy ), with rate estimation of
(0.041+ 0.005 mSwiy). The outcomes
have demonstrated that estimations of
(AED)  in ziggurat of Dur-Kurigalzu
were minimum than (one mSwiy).
The most elevated estimation of H_
in specimens 10 which was equivalent
(0.310),while the less estimation of H.

was found in specimens 7 which was
equivalent (0.201), with rate estima-
tion of (0.250+0.03). The outcomes
have demonstrated that estimations of
H. in ziggurat of Dur-Kurigalzu were
minimum than (one) [10].

The most elevated estimation of H_
in specimens 10 which was equivalent
(0.238), while the less estimation of
H_ was found in specimens 7 which
was equivalent (0.121), with rate esti-
mation of (0.195+0.02).The outcomes
have demonstrated that estimations of
H_ in ziggurat of Dur-Kurigalzu were
minimum than (one) [9].

The most elevated estimation of I
in specimens 10 which was equivalent
(0.317), while the less estimation of I
was found in specimens 7 which was
equivalent (0.209) , with rate estima-
tion of (0.262+0.03).The outcomes
have demonstrated that estimations of
I in ziggurat of Dur-Kurigalzu were
minimum than (one) [9].
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Figure (3) specific activity of (17-238, Th-232 and K-40) in all soil specimenss in sigaurat of Dur-Furigalzu.

[1] Table (1) A, A, and A, with some other parameters [Ra D, (AED),
[2] (AED) , H,

in?

H_ . Iy] in soil specimenss in ziggurat of Dur-Kurigalzu.

No. | U | Th | “K | Ra, | D, E?'E'D)m H;Z:‘rd “Ifix I,
1 [17.730] 23480 | 173.570 | 64.671 | 29.611 | 0.145 | 0.036 | 0223 | 0.175 | 0.234
2 | 16.040{22.620 | 153.820 | 60.231 | 27.487 | 0.135 | 0.034 | 0.206 | 0.163 | 0.218
3 | 17590 21.020 | 231.550 | 65.478 | 30.478 | 0.150 | 0.037 | 0.224 | 0.177 | 0.241
4 |20.460| 24290 | 213250 | 71.615 | 33.016 | 0.162 | 0.040 | 0.249 | 0.193 | 0.261
5| 18.810]24.530 | 183.760 | 68.037 | 31169 | 0.153 | 0.038 | 0.235 | 0.184 | 0.247
6 |21.630|27.620 | 222.910 | 78291 | 35.971 | 0.176 | 0.044 | 0270 | 0.211 | 0.285
7 | 18070 14.510 | 227210 | 56.314 | 26,587 | 0.130 | 0.033 | 0.201 | 0.152 | 0.209
8 [23.73027.160 | 235.870 | 80.731 | 37.204 | 0.183 | 0.046 | 0.282 | 0.218 | 0.294
9 |2536028.630 | 266320 | 86.808 | 40.114 | 0.197 | 0.049 | 0.303 | 0.234 | 0.316
10 |26.620| 31480 | 213.940 | 88.110 | 40.234 | 0.197 | 0.049 | 0310 | 0238 | 0317
avr | 20604 24,534 212.22 [ 72.029 | 33.187 | 0.163 | 0.041 | 0250 | 0.195 | 0262
29 | 433 | £251 | £91 | +4.1 |+0.02 |+0.005 | +0.03 | +0.02 | £0.03
Min. | 16.040 | 14.510 | 153.820 | 56.314 | 26,587 | 0.130 | 0.033 | 0.201 | 0.152 | 0.209
Max. |26.620 | 31.480 | 266.320 | 88.110 | 40.234 | 0.197 | 0.049 | 0.310 | 0238 | 0.317
world-
V&Eigcie 35 | 30 | 400 | 370 | ss | 1 | 1 N R
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[5] Nashwan Shawkat, “Radioactive
Conclusions pollution and environmental sourc-

The aftereffects in this work con-
e A, and
determination__the parameters [Raeq
,DY,(AED) in ,(AED) out , Hin ’ Hex and IY]
,all results less than their correspond-

cerning values of the A , A

ing allowed limits.
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