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ST As Cd Co Cr Cu Mn Ni Pb Vv Zn
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mean 045 018 039 018 039 000 027 058 044 055
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PPM e ) 355,55 Ail0g, (5,10 1 diges GlolSiws] jo daslllas 5,50 yolie clale (YF-0) Jgo=

ST As Cd Co Cr Cu Mn Ni Pb V Zn
N1 10.88 0.85 3427 15589 54.16 1174 119.34 1354 188.84 119
N2 9.44 0.16 20.87 86.16 39.78 771 58.60 8.89 132.47 136
N3 13.99 0.96 17.54 91.42 26.98 594 33.29 16.46  105.93 107
N4 17.12 0.60 15.00 73.78 29.49 672 38.51 11.18 111.32 107
N5 14.47 0.14 16.26 76.21 28.27 682 41.03 2.83 108.40 107
N6 14.95 0.49 15.75 61.58 28.41 641 34.89 19.24 107.10 115
N7 15.13 0.44 13.96 62.20 27.98 729 37.50 13.68 103.23 108
N8 14.38 0.73 14.49 52.78 26.68 706 33.14 16.08  100.09 109
N9 12.95 0.49 11.89 42.11 25.70 770 28.03 29.60 94.99 108
N10 16.54 0.78 10.84 42.35 25.94 799 24.84 13.08 92.34 107
N11 7.62 1.02 12.67 47.14 25.39 651 27.54 12.30 91.30 109
N12 15.31 0.76 14.26 55.16 25.45 748 29.33 2477  104.26 128
N13 16.42 1.20 14.52 46.83 28.46 643 24,72 17.97 99.63 122
N14 18.85 0.54 17.66 70.72 32.83 500 41.72 11.70  110.67 124
N15 16.65 0.38 14.33 56.41 29.39 582 26.48 21.32 100.81 120
N16 7.82 0.79 13.77 46.85 22.55 552 27.51 17.24 88.21 106
min 7.62 0.14 10.84 42.11 22.55  500.22 24,72 2.83 88.21  105.95
max 18.85 1.20 3427 15589 5416 117391 11934 29.60 188.84 135.71
mean 13.91 0.65 16.13 66.72 29.84 700.87 39.15 15.62 108.72 114.43
W.M.S 1.7 0.17 14 72 33 770 52 19 105 95
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WMS 77 017 14 72 33 770 52 19 105 95
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EF As Cd Co Cr Cu Mn Ni Pb \Y Zn
N1 069 243 119 105 080 074 111 035 087 061
N2 055 043 067 054 054 045 051 021 057  0.64
N3 102 315 070 071 046 043 036 049 057 063
N4 1.25 1.96 0.59 0.57 0.50 0.48 0.41 0.33 0.59 0.62
N5 1.12 0.47 064 059 0.47 0.49 044  0.08 0.57 0.63
N6 108 166 065 049 049 048 038 058 059  0.70
N7 109 146 056 049 048 053 041 041 055  0.64
N8 109 252 061 043 047 054 037 050 056  0.67
N9 093 225 067 046 061 079 042 123 071  0.89
N10 1.24 3.10 0.52 0.40 0.53 0.70 0.32 0.46 0.59 0.76
N11 053 474 0.72 0.52 0.61 0.67 0.42 0.51 0.69 0.91
N12 1.14 3.46 0.78 0.59 0.59 0.75 0.43 1.00 0.76 1.04
N13 1.20 461 068  0.42 056 054 031 062 062  0.84
N14 134 217 0.86  0.67 068 044 055 042 072  0.89
N15 1.27 1.89 0.87  0.66 075 064 043 095 0.81 1.07
N16 0.62 320 068 045 0.47 049 036  0.62 058  0.77
Min 053 043 052 040 046 043 031 008 055 061
Max 134 474 119 105 080 079 111 123 087 107
mean 1.01 247 071 056 056 057 045 055 065 0.77
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lgeo As Cd Co Cr Cu Mn Ni Pb \% Zn

N1 -0.09 1.74 0.71 0.53 0.13 0.02 0.61 -1.07 0.26 -0.27

N2 029 .064 001 -033 032 -058 -041 -168 025 -007
N3 028 191 026 -024 088 -096 -123 -079 -057 -041
N4 057 124 049 -055 075 -078 -1.02 -135 050 -0.42
NS 033 .082 037 -050 -081 -076 -093 -333 -054 -041
N6 037 095 042 -081 -080 -085 -116 -057 -0.56 -0.30
N7 039 079 059 08 082 066 -1.06 -1.06 -061 -040
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Abstract

In this study, the concentration of heavy metals (As.Cd,Co,Cr,Cu,Mn,Ni,Pb,V,Zn) in
sediments of Noorroud latrine basin and determination of their probable source have been
surveyed according to the kind of geological formation of the studied area. Latrine basin of
Noorroud with the extent of 130025 hectare has directed to south of Noor and southwest of
Amol .

In this thesis after studying the researches previously done about the surveyed topic in Iran
and the rest of the world using maps, reports, field observations, studying thin sections and
determination of heavy minerals of sediments, the geological traits of the studied area has
been surveyed.

To study the relation between heavy metals and geological units in the region, in addition to
chemical analysis of sediments by ICP-MS technique, samples were tested by the
experiments like granulometry, pH determination, and determination of organic matter
percentage, too.

Geochemical factors which had studied in this research are Coefficient of Correlation,
Enrichment Factor (EF), Geo Accumulation Index, Contamination Factor(CF) and
Contamination Degree (Cq), Cluster Analysis (CA), and Principal Component Analysis
(PCA).

The sediment granulometry of this basin revealed that sand was formed the most part of the
sediments and following that gravel and clay (fine grained ingredients) were formed ,
respectively. Organic matters of sediments were in the range between 2.6% (sample B5) to
11.4% (sample n3), while pH of all of the samples which are alkaline, reveal just 75%
change.

Sample analysis revealed that As, Cd, Co, Mn, Pb, V, Zn, with concentration of
13.32(ppm), 0.61(ppm), 15.38(ppm), 782.6(ppm), 22.94(ppm), 107(ppm), 121(ppm)
respectively, show some amounts more than global average sediment. Cadmium and arsenic
with 3.58 and 1.7 times show the most increases .Enrichment Factor of elements revealed
all the elements except cadmium (EF=2.25) have the enrichment from low to no
enrichment. Geo accumulation index for all of elements except cadmium (lgco=1.07) and
arsenic (Igco=0.17) hve the negative amounts which means they are without contamination.
Contamination factor of elements and contamination degree of sediments by having the
average amounts as 0<Cf<1 and C4<6 reveal low-contamination to no-contamination.
According to the results of this project all the surveyed elements concentrations ascribed to
the topology and geological units of the region. Observed abundances in As and Cq4 was
related to the ability of shale and sandstone sediments of shemshak formation in primary
accumulation of this materials.
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