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ABSTRACT

The present work included collect (8) samples of rain water falled on Kirkuk city from the
period of December 2013 to June 2014. The concentration of Lead (pb) was measured in
these samples in a high accuracy by using Inductively coupled Plasma Mass
Spectrophotometer (ICP.MS). some physical and chemical parameters (pH, Electrical
Conductivity (E.C.) , Temperature TC", Total Dissolved Solid (T. D. S.) were detected in the
above samples as well. Concentration of some major ions and minor elements which are
soluble in rain water such as (Co, Ba, As, Br, Ce, S, P, Ni, Na, Mo, Mn, Mg, K, ClI, Cu, Cr,
Ca, Zn, Sr, Si) were measured. Lead source in rain water from urban and industrial
activities. The results was proved the average value of pH in the collected samples showed a
slightly acidic property . Geochemical distribution of Pb showed that its concentration in
the samples of the first rain was higher than the later samples, In general the average lead
concentration in rain water reached (0.5750 ppb) is higher than the allowable limit for

drinking water by the World Health Organization.

Keywords: Lead , Rain water , Urban, Industrial , Trace metals , Aerosols .
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Gle 3 Ailasl) 5 Al cliall ey 5 A1 pualiall 5 8wl pualiall 5 (alayll 515 :(1) Jgsa

C SR e o ddadlad) jUaed) sl

Samples R1 R2 R3 R4 R5 R6 R7 R8
Variables
Pb (ppb) 1.6 0.3 0.2 1.1 0.4 0.2 0.1 0.7
E.C. (4 204.7 | 465.2 | 567.55 121.9 588.1 | 167.7 | 153 192.3
mohos/cm)
T.D.S (ppm) 110.1 | 250.6 454.5 658.8 317.7 | 318.1 | 1730 301
TC 19 19.5 20 18 20 20 20 22
pH 7.74 6.01 6.40 6.55 6.91 | 648 | 6.91 6.48
salts (ppm) 1155 | 238.6 365 659.4 310.2 | 920.9 | 105.2 103
As (ppb) 1.7 0.7 0.8 1.3 0.9 0.5 1.2 1.3
Ba(ppb) 158.97 | 42.93 50.13 94.40 27.41 | 2591 | 52.47 | 177.90
Br(ppb) 259 42 51 300 38 13 107 175
Ca (ppm) 151.02 | 44.61 49.48 98.56 28.23 | 18.85 | 60.77 | 188.08
Ce(ppb) 0.22 0.10 0.05 0.14 0.03 | 0.03 | 0.03 0.20
Co(ppb) 2.65 1.02 1.38 3.09 0.25 | 0.21 | 0.16 4.70
Cr(ppb) 44.1 17.0 14.9 13.6 77 | 162 | 24.4 22.4
Cu(ppb) 38.3 8.1 9.1 16.4 5.8 11.0 | 15.1 20.2
Cl(ppm) 25 5 6 18 2 2 14 33
Cd(ppb) 0.40 0.12 0.22 0.37 0.07 | 0.05 | 0.14 0.53
K (ppm) 15.62 3.88 4.20 9.24 269 | 1.94 | 6.92 13.26
Mg (ppm) 11.00 3.98 4.02 7.81 255 | 2.02 | 6.07 9.55
Mn(ppb) 198.62 | 88.39 | 115.49 218.81 30.18 | 15.21 | 9.05 365.85
Mo(ppb) 2.0 0.7 0.6 1.4 1.5 0.7 1.2 1.9
Na (ppm) 19.66 7.57 6.53 14.19 499 | 6.66 | 14.83 14.98
Ni(ppb) 11.9 2.5 6.7 7.5 1.9 0.8 4.4 9.8
P(ppb) 184 89 102 91 118 83 211 125
S(ppm) 94 16 19 56 9 9 31 128
Si(ppb) 7329 2175 2188 1398 1850 | 1397 | 2186 4625
Sr(ppb) 827.97 | 175.31 | 224.32 443.69 | 135.04 | 85.63 | 274.78 | 1065.27
Rb(ppb) 15.65 | 3.54 3.38 5.99 224 | 135 | 5.70 9.96
Zn(ppb) 5490.1 | 595.4 | 1390.7 5173.8 146.7 | 271.5 | 855.7 | 11360.7
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% 4
5 5

’c‘, g
“reae?

ans 0o Sl ) pealial) 5 Zdyll paalial) 5 Galiayll Ll Cabailly SN axes Clta 1(2) dsia
Al dihie Uadd sbie il alsa

Elements Samples of Rain water Elements Samples of Rain water
Mean Range S.D. Mean Range S.D.
Pb (ppb) | 0.5750 | 0.10-1.60 | 0.53 | Cl(ppm) | 13.13 2-33 11.49
E.C. 393.27 | 121.90-730 | 225.35 | Cd(ppb) | 0.24 0.05-0.53 | 0.18
T.D.S 392.60 | 110.10-730 | 209.78 | K(ppm) | 7.22 | 1.94-15.62 | 5.07
(Ppm)
TC® 19.81 18 -22 1.13 Mg 5.88 202-11 | 331
(Ppm)
pH 6.69 6.01-7.74 | 051 | Mn(ppb) | 130.2 9.05 - 124.1
365.85 7
Salts 352.16 | 103-920.90 | 295.68 | Mo(ppb) | 1.25 0.60-2 0.55
(Ppm)
As (ppb) 1.05 0.50-1.70 | 0.39 Na 1.18 4.99 - 5.37
(ppm) 19.66
Ba(ppb) | 78.77 25.91- 59.44 | Ni(ppb) 5.69 0.80 - 3.96
177.90 11.90
Br(ppb) | 123.13 13-300 | 109.45| P(ppb) | 12538 | 83-211 | 47.31
Ca 79.95 18.85 - 60.99 | S(ppm) | 45.25 9-128 44.26
(ppm) 188.08
Ce(ppb) | 0.100 | 0.03-0.22 | 0.079 | Si(ppb) | 2893.5 | 1397 -7329 | 2061.
59
Co(ppb) 1.68 0.16-4.70 | 1.65 | Sr(ppb) 404 85.63 - 357.2
1065.27 9
Cr(ppb) 20.04 7.70 - 11.0 | Rb(ppb) 5.98 1.35- 4.74
44.10 15.65
Cu(ppb) | 15,50 | 5.80-38.30 | 10.37 | Zn(ppb) | 316057 | 146.70- | 3949.
50 11360.70 27

S.D. = Standard Deviation . E.C.=Electrical Conductivity( p mohos/cm). T.D.S.=

Total Dissolved Solid. TC-=Temperature .
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'IE.c. |*T.D.S.| ’T°C pH 4Salts As Ba Br
Pb - -0.341 - -0.289 - 0.812* | 0.749* | 0.869*
0.650* 0.069 0.160
Ca Ce Co Cr Cu Cl Cd K
Pb| 0.702* | 0.850* | 0.643 | 0.635* | 0.846 | 0.654* | 0.703* | 0.821*
Mg Mn Mo Na Ni P S Si
Pb | 0.808* | 0.612* | 0.745 | 0.731* | 0.780 | 0.213* | 0.675* | 0.724*
Sr Rb Zn
Pb| 0.678* | 0.831* | 0.585

*Significant level at (95.5%) , 'Electrical Conductivity (E.C.) ,’Total Dissolved
Solid(T.D.S), 3Temperature(T.C") , *salts (ppm) .

(2,B) JSally (3) Jsaall & LS (0.846) aals dush ompa Al o)) A8y Golaill ga palia ) aiy
[24] sl b s ¢ el (e Legde splall SRl dla Gigan sall b Galially Goladll jame oS, 38
Uggass olatll 20l) g LS ¢ aeY) olse b Ll il S iy e elatll gy 31 dgpuimal) Ll (e
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