1747 5lay Fo ol 4ol 059 o339 0398 (s ) Lo ($59f 9T 9 pole

38 (3 8 o VT (651gS bl (S il 9 (b Sy (ow p
(51 syl
' el oyueg

*Y 6)930' BVC 7
amirii@chmail.ir

"okl pd &y

WAP/C AN o iy G, WWAY/+Q/Ye el 50 g b
ol

LS s ay Lol salonsls 1,8 oy 50 |y afins 58 slmoaiy¥T (6,005 gy iz ladlr o), Stngs 1B § A
) SB iged SGaallie (ol )5 5a3 9)50 (aneb 15Ty S Cslonds gogume 4z g LS (nl (bl 5 (b 155
Sy g e S8 o ¥T CetlagSs anllae iyl ol B obool ol 015 518 6l 5 5,50 ubiiio , T 5 slal a5
sl ooy groan¥T b LiaS il 45 1,515 oS uliscsy, 5 ksl

Higad § iyl (o) Wged b 15Ty S (S il wlE emeten§ S5 slaialos] (6 el L tiowy 32 P9
e S5 (IS5 i (s Sl 318 dlin g alllan 3550 (555 5 o e S Slroan YT b B o)
&5 (Sudly (oricigl s CEM) (tugy (595801 58 Seo pislas (XRD) (oSl anisl (3l gl 51y S5 Lasgs
Ly aslin 5o b8 ol sy 5 0aiSTyy Ll olid e, s 4 anlllae 5,50 s (51,515 S a5 was e oLis (EDX)
ol S 518 00 VT iy S bl s Cui IS 5 oty oy sldigas

100 ) G adlllae 50 (ol I STy S G55 Jols cd )b oS Jo o polo aghy @bt bl i S A 9 Sy
oL slacdale (o g (w) Aged 4 S diges (pl 10 K H8 0a VT (6,l0gSs bl Lol el g (wy diges | yiaS
VY 51 et comeb 6815 S Lnnsgs (i 308 00ty ¥ (0,005 il a5 ol Il 10 ol sl 1Y+ 51 gy (e 518 00y
SIS e g DD 4 (o) Slxiio Slal 5 LSl (650518 0920 1l gy gl elel Sl ST (o) D3l il
RO RARC SR PR

EDX 5 SEM XRD 5l S ¢S 6 s galS glo03ls

Ol el oBiils ¢ 8 (glroaSiils [ oyl yos 0aSisls Al cole Cid gac 5 Lo egr olKisls o jae  cwaige 09,5 sliwl -
Ol eowlis o ¢ gwdigee 00Siils ¢ )8 0 0 olKiils ¢yl o gdigs 09,5 Lol (ol J59.m.a) -y
Ol el el ae cwite (los s conlial (cwiige § (18 Jle Gojpel aime (ol pes (ot 09,5 (20 =T


mailto:amirii@chmail.ir
mailto:amirii@chmail.ir

J.Env. Sci. Tech., Vol 19, Special No.4, Spring 2017

Morphological and Microstructural Study of Heavy Metal
Contaminant Retention in Dispersive Soils

Vahidreza Ouhadi’
Mohammad Amiri 2*
amirii@chmail.ir
Morteza Diranlou 3

Abstract

Background and Objective: Various adsorbents have been used for retention of heavy metal
contaminants. However, natural dispersive soils and soil morphology have received little attention.
The dispersive natural soil used in this study is a clayey soil with micro and nano-scale particles.
Accordingly, the main objective of the present study is to investigate retention of heavy metal
contaminants and the changes in the structure and morphology of dispersive soils exposed to
environmental contaminants.

Method: To achieve this objective, environmental and geotechnical tests were performed to
investigate and to compare the interaction of natural dispersive soil, bentonite and kaolinite clay
samples with lead and zinc. The retention of heavy metals by dispersive soil was investigated by X-ray
diffraction, scanning electron microscope (SEM) images and energy dispersion spectroscopy (EDX)
experiments.

Conclusion: According to the results, the retention capacity of natural dispersive soil is higher than
that of bentonite and kaolinite, because of its morphology, dispersive structure and high percentage of
carbonate. Although cation exchange capacity (CEC) of the natural dispersive soil is approximately
50% less than that of bentonite, retention of the heavy metal contaminant in this sample is more than
20% as compared with that of bentonite at high concentrations of heavy metals. Furthermore, the
retention capacity of the natural dispersive soil is 2.3 times more than that of kaolinite sample.
According to the results obtained in this paper, the orientation and structure of clay platelets strongly
influence the retention of contaminant by clay samples.
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Tablel- Some of the geotechnical and geo-environmental properties of soil samples.
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Figurel- The Pb*? and Zn?" heavy metal contaminant retention curves of natural clayey soil, kaolinite

and bentonite samples:
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Figure 2- pH variations of clayey soil and bentonite samples at the presence of Pb*? and Zn?* heavy

metals
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Figure 3- Microstructural study of clayey soil samples (dispersive soil) at the presence of different
concentrations of Zn?* heavy metals.
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Figure 4- SEM photograph and energy dispersion spectroscopy (EDX) analysis of the clayey soil
sample (dispersive soil).
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Figure5- SEM photograph and energy dispersion spectroscopy (EDX) analysis of the clayey soil
sample (dispersive soil) that contains 25 cmol/kg-soil concentration of Zn contaminant.
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Figure6- SEM photograph and energy dispersion spectroscopy (EDX) analysis of the clayey soil
sample (dispersive soil) that contains 100 cmol/kg-soil concentration of Zn contaminant.
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