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Effects of Heating Pretreatments and pH on Removal Efficiency
of Cadmium, Cobalt and Zinc from Multi-lonic Solutions using
Sepiolite Mineral
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Abstract

Background and Obijective: Due to electrical charge and high specific surface area, clay minerals,
such as sepiolite, are widely used for the removal of heavy metals from environment. However,
limited information is available to identify their ability for heavy metals removal from multi-ionic
solutions. This study was conducted to determine the ability of Fariman sepiolite for the removal of
Cd, Co, and Zn from aqueous solutions, and the effect of different factors, such as contact time and
initial solution pH, as well as application of heating pretreatments (150 and 250 C") on adsorption
process of the mentioned elemnts. .

Method: All the experiments were done in 11 contact times from 5 to 2880 minutes, in three
replications and at pH values of 4 and 5. After determining the remained amounts of each heavy metal
in the centrifuged suspension solutions by atomic absorption machine, the experimental data were
fitted by pseudo first order, pseudo second order, and intraparticle diffusion kinetic models.

Findings: The results showed that the adsorption potential of the heavy metals depended on contact
time, solution pH, and physicochemical characteristics of the elements. Accordingly, by increasing the
contact time and pH of solutions, adsorption rate of the heavy metals increased in an order of
Co>Zn>Cd. Moreover, the results illustrated that application of heat treated sepiolite particles,
compared to natural sepiolite, increases the removal efficiency of the heavy metals from aqueous
solutions.

Conclusion: Results illustrated that application of heating pretreated sepiolite leads to greater removal
of heavy metals in the solutions studied. Besides, greater efficiency in removal of heavy metals would
be attained in pH=5 as compared to pH=4.

Keywords: Sepiolite, Kinetic, Cd, Co, Zn.
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Figure 1-X-ray diffraction patterns of sepiolite used in the study (S = sepiolite; Q = quartz, D = dolomite).
Values shown on peaks are in nanometers.
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Table 1- Analysis of variance (ANOVA) of the effects of different treatments on sorption (Qt) of selected
heavy metals onto sepiolite in Kinetic experiments
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Figure 2- Effects of contact time and heating pretreatments on sorption status of studied elements from
solution (pH=5)
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Table 2- Correlation results of kinetic models fitting on absorption of elements by sepiolite in different
thermal treatments (at concentration of 480 mg/l)

loyd090 (5o Jow P90 4,5 Juwo Jol azyo Jue
R? C Ki R? Qe K, R? Qe Ky PH  Lac
- mgg) gmin®g) - mgg) mgming) - mgg) min) -
(1 (l (1 (l (1 (1
Sl e G Jles! g
SERR T VR ¢ [e\Y -/349 \¥idd o[+ OY - JAYY < IAD ofe e £
JJAYY Y/t ofeeY /Ay Y/-9 NEAY< < JAYY V- ofe e o Cd
SIAYO  #IEA -[-YY -/349 YIVO NN < JAAA VIOF ofe e £
.java a/py LTS /330 VEIV- <[ \A -/aYq YIYA ofe e o Co
<INYA b)Y o[+ OY <JA%A ViEY o[+ ¥Y AN T VRS < ofe e £
SAYY WY o[V N LLY RN [+¥\ NINZ3 VIAY oo o Zn
S5 (Bl 423018+ ()l > sl e U
/300 YA [NV -/a39 £/94 s - 1AOD YAts ofee f
7S I /TN ¢ ofeeq -/a39 £/00 /Y0 < IVAA VY ofee o cd
SAYE #IvA [YY /334 A/fY .|+ §% AT VAN ofee f
<JAFF  /AY NARA SEEA AR YAYA < [+¥) AR AR ofe e o Co
SIAAY #1064 -[-XF -/a39 A/f- o[y <JAYY YIAY ofe e £
[g8e BIYY ofeed \ AR SARE <IAYA - IVY ofe ¥ o Zn
S5 Hlw 4z 0 YO 1> slend e b

NN S S LV ofe ¥ -/a49 oIvY N -Iyay Y /e \
<JA00  YIAA SRR -/a39 \fAt4 ofoXY - /q-Y VYA ofe e o Cd
<Ay FIfY -|YF /330 Yo/ ofY- <[A0Y YA ofe e £
</ /#A NARIA </A3Y  \OITA [eYY -/aY- AR [oe o Co
SAY. BV [ A <A3%A Ay o/+Y?F -/AQ - \ig ofe- £
SAYY B/ ofeYe -/a39 #IF ol -  IAVY VIOA ofe- o Zn




1A wepsboily wPH g 50> byl iy w5U
¥ [

pH

pH

1]

Jobxo 51 (695 9 SILS (pguodls polic ©ia ol p PH 56 - S

Figure 3- Effects of pH on sorption of Cd, Co, and Zn from solution.
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Figure 4- Effects of different heating pretreatments on sorption of Cd, Co, and Zn from solution
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Figure 5- Intraparticle diffusion diagrams for the sorption of studied elements onto sepiolite in different
heating pretreatments
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