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Abstract

In order to assess soil pollution formed on the alteration zones
of Zakhur District, we used 20 ICP-MS analyses. Argillic,
argillic-phyllic, advanced argillic, silicic along with Cu, Fe,
Pb, Zn, Co, Ni, Au and Ag are the most important
decentralized natural resource contaminating agents that have
formed extensive heavy/toxic metal haloes in this area.
Diverse environmental pollution indices (e.g. geo-
accumulation-lgeo, modified contamination degree- mCd and
potential ecological risk- RI) show that the leve of
environmental pollution risk of Pb is considerable and, as in
different alteration zones, quaternary sediments are also very
high. Soils highly contaminated with sulfur result in the high
sulfide mineralization character of the alteration zones in
Zakhur District. Calculations of the mass changes in argillic
and silisic zones indicate enrichment by Cr, Ni, As, Pb and S
and loss of Hg and Cd. Besides the positive correlation of
heavy metals with each other, there are significant correlations
between them and Mn and Al which may have occurred due to
the adsorption processes by manganese, iron oxides and/or
clay minerals.

Keywords: Heavy Metals, Alteration, Pollution Index, Mass
Change, Zakhur District.
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Pearson Correlation- argillic alteration zone

Cr Mn Fe Al V Mg S H As Co Cu Ni Pb Zn Cd
Cr \
Mn ey \
Fe rs5v sy \
Al svy fEY Yo \
Vo sEY VMY [eYa [FAY \
Mg /sy BN 1efD 401 JA-A |
S ONYA XYY U000 Y VAP ¥ )
Hg /fay  /¥AO  /-YA /FYE JA-E YEY O NAYY )
As xoY  YYE YEY  PYE L IYSA IPYY 0Ny V0 |
Co /#ya VY eYY RV IAPY O IYEY YO [vay |
Cu /eYY  ¥ed  NVY O JAYA NAY [eSA [BeY oY JOYY \pY |
Ni  /#AY  0%9  JYdF  IYYE JASO IOV f7 [fYY AR A
Pb  /-a¥  /a3af  /fQF  j-ar  FY O FNA YPE FA JFYY /-d) /FFE YY |
Zn YA AR JAVY O [-EY O JFYO  /FAY  /YOA YY  J00F /AT /\PY YY) JFFF \
Cd Jyys VA& YeA YA YO IEYY YN0 YY JSYA Y ATV 80 IEYA \
Pearson Correlation- silicic alteration zone
Cr Mn Fe Al V Mg S H As Co Cu Ni Pb 2zn Cd
Cr \
Mn  jyfq |
Fe ivfo  No- \
Al vae Ay \
Vo YAYEYY O VEY ey \
Mg /-fY  BAY YA YA VAP y
S UfYE YFR NVE VY SAY [-YA )
Hg /.09 /YAT Y V¥ JENY O RYY O JEYY )
As  NAY  xet [YY _JOVD - [d-Y  [-0Y YO )
Co /o Y IBVE IEYS YOY VY OF /YYD |
CU  JA-Y  ¥OY  [0-Y INVAY L YAE T JYYY /PNY O YY O YAY YS. |
Ni  /-aA  /8AY /YYD [F- 0 AN w0 [+0  YE O /EYY VAL Ve )
Pb  AYY  J0AY AJEVY XY YYY O JSVE YYE oY YYA 500 [fA- Y)Y |
Zn oo AL SA A R i 4 IFEE Y /fYY [-$Y Y- \
Cd  jofy AOY £ USOF ¥Pe NYE O AYD O YY NYAYYY BAY VY YEY 0FY )
chale (WSl by yobe e bale 4wyl =Y S5 aoes -F

ol 45 amd s i dilaie S gladigas eddbiyjans
el 80l a5 51 5V eilss 5 PD AS

(S 092 ipg S olic 1980 axld 3ok -
39 S5O 09) a2 50 59, 399> b g pgesls
PD 255 oo 11,3 009l T LIS 05 <3 (6533158 ligm,
Slg) 5 (595 4 2 ;0 AS 5 b U lawgle 03, 05 4
ol os, T 3 i Sooll az s 2215 b sl
TR Y PR ) PRRUR VI UWER (RN VR W

Sosll az o esls ke mCd asls zb ¥
sdel s a3 AYAA plyy 5 polie S (5ly saiiz ol

S g5 (omin g Sl fnd 4 pag 0l 5
2 odBatind gl (e S G50 (o 5 (e
g oo aiBloy joly adhie jo ke Sl S5 slagys;
ool ails o o ly s mls

SLpiyg) dnwg g (2los S i CJlad )
ad oy SOyl S-S T Sy, Sl S
L oS5 soeily 3lm SLS o000y 5 (ol
ouaSoogdl gl i Fate 35 ooy Sliipme slaslice
A ddlaio cpl o S s

VA e ) ol (o)l 0599 ¢ awxo pole aolilad

YA


www.SID.ir

pizolis JloS 5 ool Ll 4040

G 5oy oo p3¥ 055 dlas oy
OMmazs S s i g S)lbe Lo ple uaige 4l o

OB el cws g lygls pmizren iy i oRiils LSS
Jesly @‘0)45 ale £ e

'Hydrothermal alteration

2AMD (Acid mine drainage)
3Toxicity

“4Bioaccumulation

Decentralized natural resource
6Hot acid digestion

"Aqua regia

8Geoaccumulation index

SModified contamination degree
Contamination factor

Upotential ecological risk index
2Monomial potential ecological risk factor
13Metal toxic response factor
HLILE

BTRTE

16CIA (Chemical index of alteration)
7Scavenging
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