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Remocién de Cr® de lixiviados de tiraderos de basura
empleando arcillas modificadas o activadas

Rcarnn Fasos. Senirw, Gassa. MaAmkez Herreru®, Masas. Garci, Mere:""

Los resstues solides depositados en los rellenos sanitanias a
cielo abierte peneran los lixiviades, con la consecuente
hioderradacion malecular ds [a mareria argAnica v la pressn-
cia de metales pesados como plomo, come, cadmio, hiemo,
ete ., Jos omles oripiren 13 afectacion directa del subsuela v de
los mantos freaticos. Si se considera que Jos metales pesadios
500 Cancinogenos, teratologices ¥ ovdcos 2 la sahsd humama,
by razomes die peso para frplementar tratanyentos qoe elin-
pen estos confamimantes. Por ello, los estodios de procesos
ique Deven 3 1a dismimicion, elinvnacion o encapsulamients
del Cre son de partioular importancia, dadas s caractenisti-
cas adwersas a la sahad &

Eluso de ardillas como agente adsorbente de oo, conw
fotocatalizador o come soparts *? come decolamante * en la
elininacion de pesticidas,” o bien como adifvo en la industria
CosmEdcy v recentements en el estudio de Hheradien da dro-
E35* se ha decumentado ampliaments Diada 1a complajidad
de su compesicion quimica, su aplizacion depende principal-
ment dal contenide da los diferentes tipgs de arcillas param
marterial en particular, Usuabmente. &5 difici] separar cada cons-
fifryentz ¥, debide a ello, &5 mAs comym que Ume ver camcte-
rizado el materal, se sque um 150 para este.

Las arrillas nanmales se clasifican con respecto 2 m for-
ma como minerales arclloses en placys (fAlostlicasns), arci-
las minerales fibrosas v ancillas amorfas. ¥ Asimisme, &35 mor-
mal enconfrar que una arcilla nyhia] contenza cantidadss
significatieas de feldespatos (ahminesilicatos). Estas esmuc-
s, en general s camctenzan por formar cadenas de Si0),
i feldespatos), misentmas que en s ancillas las midades que 1as
conforman son d2l Gpo 800 . Este es um daio mmportants a
considerar, puss by “mvider de carga” que presentan las arci-
llas, mmada a la debilidad de los enlares interlaminares, ha-
cen proclives sstos materiales 3 un mbercansbin iorco en s
espacios tetraedrales 1 octaedrales. Una razon mas pem im-
® Unvenichd Michocara de SHHL FIG.
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plementar el w5 extensive de las arcllas sera, princpalbmen-
18, por sus valores de area superficial, los cuales oscilan enme
80y 300 mYz.

En el presente mabaje se muesian los Eadndos de la
aplicacion de ura ardlly compuests principalmente par kos
elementes 5i, Mz Mo, Fe, K Ca, asociados en ks fases
monimerillonita, baloisita v orteclaza, 1a osal se modifice o
active para determinar su capacidad de adsorcion de Cr con-
tenida en un bxnviado de traderos de banma de 1a cuodad de
Morelia. La aplicacion de este caso de estadio pusde
extrapolarse a la limpierm de tiraderos de ofms pames el pals
donde haya esoominvientas similares v die aln La importancia
dal presents tmbajo.

EXPERIMEMNTAL

La arcilla utilizada en todas las proshas provino de [a Mina de
Apm Blanca, mumicipio de Cindad de Hidalpo, Michoacan
A partir 42 resultades de imestiparionss prelmemarss se ds-
ferming la gramlometra adecuada coms malla 14-30 serie
Tyler' ** Ep los expermmentos explomborios e MANSj0 L
volumen constante de Hxdviado da 50 ml., variando el peso de
arcilla. Inscialmente. se dispuso deuna ardlla constiusda por
montrori ot haledsia v artoclasa (feldespate), con 1a com-
posicion Mg 036, Al 418, 5i 2736 K 1.15, Ca 0.64, Mo
019, Fa 144, O 6468 (expresados como % atdmics). Los
dates sobre b determinacion de su estrochara inicial v conmpe-
5ICH0n 58 resmen en las secciomes subseoentes.

Proceso de activacion de Ia arclla

Este s2 realizd mediante &l procedimisnto establecide per
Anvirtharxjah * La arcills trihmada se mescky oon una soh-
cion a 3.5% de addo sulfirico para formar 1ma mezcla espe-
s 1a propercidn aproximada d la sohurien fae 35% del peso
infal de la arcilla. Posteriormentes 5= raie b mezcla con vapor
2 temperira de 93 a 90°C duamte 5 a § b La maryor parie

CIEMCIA LAML /A0 18, Ma. 75, SEFTIEMERE- DCTUBRE 2015



Hindawi Publishing Comporation
Advances in Condessed Matier Fhysics
Violumse 2015, Ansce 13 120054, 5 pages
bntper s i crg 1L 15502001571 20254

Research Article

@

Hindawi

Assessment of Functionals for First-Principle Studies of the
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Fully relativistic full potential density functional caloulatins with an all-eleciron hnearized angmented plane waves plus local
arbitals mathod were carried out to perform a comparative study on the structural and elsctronic properties of the cobic oxide
&.BL,0, phase, which s considerad as one of the most promising materials in 2 variety of applications inchading fue] cells, sensors,
and catalysts. Three different density functionals were used in our calculations, LDA, the G{A scheme in the parametrization of
Perdew, Burke, and Ernzerhof (PBESG), and the bybrid scheme of Perdew-Wang BIPWIL The examined properties inchade ittice
parameter, band structure and density of states, and charge density profles. For this modification the three functionals reveal the
characteristics af 2 metal and the existence of minigaps at high points of the band structure when spin-orbit coupling
is taken into acopant. Densty of states exhibits hybridization of Bi és and O 2p arbitals and the caloulated charge density profiles
exhibit the ionic character in the chemical bonding of this compound. The BIPWI bybrid functional provided a betber agreement
with the experimental result for the lattice parameter, revealing the importance of Hartree-Fock exchange in this compoand.

1. Introduoction

The VI-bismuth compounds Bi,0,, Bi,5,, and Bi, Te; com-
prise a family of technological semiconductors [1] employed
in diverse areas of industry. Bi;0; has been used as an
effective cocatalyst for oxddation of ammonia since the
beginning of the last century; also it has been wsed as the
precursor for the production of Bi; Mo, , a catalyst populary
used in the selective oxidation of propylene into acrolein [2].
Galvdn et al. |3] showed that, using the same compound
in Ci0 b OO comversion, a significant improvement in the
oxidation process could be obtained, while it is likely to be
wsed as a catalyst in catabytic converters to clean the exhanst
discharge. Moreover, metal oxides, bismuth oxides, and rare-
earth oxides form the basis for some of the ceramic high T -
superconductors [4].

Bismuth cxide is a polymorphic material that crystallizes
in five modifications |5]. §-Ba;0; is formed from heating
monodinic @-Bi;0; at 730°C and it is stable up to the
melting point of 824"C. Tetragonal (f-Bi;0,) and body-
centered cubic {p-Bi; Oy ) modifications have been obtained
below 650°C as metastable phases [6]. The hydrothermal
method was used to obtain e-Biy, 0y phase [7]. 1t is currently
accepied that the cubic oxide §-Bi,0, is one of the most
promising materials which can be used as solid electrolyte [8]
in high technology eguipment such as fuel cells, sensors, and
membrane devices which utilize the wnusweal high oxide ion
conductivity of this compound, a conductivity which exceeds
that of stabilized rirconia [9, 10]. Several structural models
for &-Bi; O, have been proposed [8, 11-13]. According o a
midel by Sillen [12], six possibe oxygen sites of the fuorte
unit cell are occupied and two others are empty and ordered
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The influence of Ce doping on the structural
and optoelectronic properties of RF-sputtered Zn0O films

Manuel Garaa-Mendez' + Ricardo Rangel Segura®
Victor Coello” * Eduardo Martinez Guerra® +
Alvaro Bedoya-Calle®

Received: 20 lanuary 2005 Accepied: 2 March 20015
& Sprnger ScencetBusines Media New Yook 2015

Abstract Using X-ray diffraction, UV-Visible spectroscopy, XPS and photolumines-
cence (PL) measurements, the structumal, optical and electronic properties of ZnQ) and Ce-
doped Zn() thin films were investigated; the films were deposited on glass substrates by RF
mactive-magnetron sputtering and post-annealed at 300°C in an oxygen atmosphere.
Under zsimilar deposition conditions, both films orystallized into hexagonal wiirzite lattice
structures, The pure Zn0) film exhibited a c-axis preferential orientation, whereas the Ce-
doped exhibited an a-axis preferential onentation. The films display uniform textured
surfaces with columnarlike microstructures. The UV-Vis spectra showed high trans-
parencies of %) % on average for both films. Band gaps of E; = 3.23eVand E; = 3.27 ¢V
for pure and Ce-doped film, respectively, wers measured. The doped film spectrum was
shifted to the blue as a msult of the Burstein-Moss effect. The XPS spectm show that the
VB edge of the doped film shifts toward lower binding energy, at ~ 13 eV below Eg,
while the VB edge of the pure film is located at ~ 2.0 ¢V below Eg. Additionally, Ce™*
and Ce** ions coexist in the Zn0) matrix in fractions of ~70 and ~ 3 %, mspectively.
The PL spectra show that both types of ions induce extra electron states that allow multiple
emission peaks in the blue—gmren region.
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This pajper presentsa new arrelation for the mfootwe index of 1-ado hole. The oorrelagon reliesupon a
bnear behavior wath temperature from (293 fo 353 K. This correlation uses the carbon number a5 a
wariahle, and the unnersal cons@nes result from oune fis of 177 experimental refractive index
mexuremens for 1-almhals from methanal @ 1-decanaol The new sguation oomelates the refractve

indexwithin an aerag absolue peroentage deviation of (LS. The aorrelation for the density al souses

the =mperamurne the cabon mumber and the refractive index as vari shles. The new demnsity squation

m:l carred ares the densityof 1-alonho s fram (123 10373 JK within an avemge absolute perentage deviaton
[ ——— of 0 0E% The actrapolative ahil ity of both equatons agrees with the data within the scperimen@l ernor
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1. Imvtrod ction bany researchers have developed different come lations for the

Refractive index is a parameter related to the behavior of light
it orosmes 3 madivm From a micmsmpic point of view the
refractive imde x de pe neds wpaon the e lectnc and mag netic chara de -
istics af the medium, and the temperature and the wave leng th of
the emitted light |1 |- The refractiveinde s can indictethe purity of
a substance or quantify the amount of a component in a binary
mixture. Jrtega |2] mexured the refractive index of pure 1-
aloohals from methanol to 1 -decanal at te mperatures from (293 1o
353)K He used a straight line to represent the temperahoe
functionality of the refractive index_ Several authors |34] have
tried to @loulate the refactive index of mixtures using different
i ximg rul es_To the best of our knowledge, no aorelation exists for
the pure l-alcohol refadive indices. This waork presents a
generalized comelation for the refractive index of 1-alwhals 2 a
function of the carbon number and the temperature

Development of generalized oormelations for the prediction of
densi ties is important for design of wdtoperati ons eqguipme nt. and
todetermine flow through pipes_heatexdang e or mas transfer
e prment | 5L
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densities of hvmologous seres |67 Generalized correlation for
the density of 1 -alcohok at stmospheric pressure do not exist, bt
same Jtempts eds o provide generalived cormelations far the
density ol 1-alcohols at high presure. Asiael et al_ |8 ] comme lated
the ligprid densities for metham] through 1-dodecana] using
individual pohmomial of temperatre Later, Saleh et al. |9
proposed an isothe nmmal equation for the maolar volume of pure 1-
dlavhals 28 a linear fundion of the numbser of CHy groups. Their
equation predicts the density from ethanal to higher carban
number alcohol. Nasrifar and Moshfeghian |10 developed an
eqpuation to boulate the Liquid densities of pure compaone nis and
their midtures wming a5 variables the ontical properties and the
dipole moments of the pure componenti In the literature,
relationships exist between the refractive index and the higuwid
density such a5 the Lorentz-Lorenz |11.12], Dale-Gladstone [13],
Eylonan |14]. Oster [15) Arago-Bot |16] and Newbton [17)
equations This wark uses this concept to develop a generalined
omrrelation for the caloulation of the liquid densities of 1 -alchals
Mo generalinsd correlations for the liquid demities of 1-aloohals
appear in the hiterature. The new correlation uses the number of
cartron atoms and the temperature a5 indepsendent var alles.

In thit wark it became olwvios that the Eykman |14]
relationship sumessfully comelates refractive indices with the
ligquid dersities for 1-alcohal to form a generalized amelation
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Investigation of the annealing effects on the structural
and optoelectronic properties of RF-sputtered Zn0) films studied

by the Drude-Lorentz model
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Abstract  Fine oxide filme wene deposated on glass aub-
drates by BF mesctive magneinon sputiering and post-an-
nealed i vacunm st 100, A0, and 300 C. Stroctural and
oplical propenies of films were obamed uwsang X-ray
diffraction and UW-vizible spectmosoogy. Cplical paraime-
ers wene exiracied from rammiiance cwrves udng ihe
angle-aecillator Drude-Lorentz model. The evolution of
the opiical and stuctural properties of films with ihe
annealing process was mvestigated. The films cryaallized
mig the hexaponal wilrdie lalice dmcture, with prefer-
ential growih along the c-axs [(02]. The resulis indicae
that the crystalline quabty of flms ieproved with anneal-
ing, wherness ramparency wis nedoced from 90w 80 % @
300 . Whith posit-annealing, e aleompton edpe dhifled wo
the red, while the optical band gap decressed from Ey; =
328 W Ey = 326 eV becanse of the Bursiin—Mos effect
Calculsted values of plasma frequency, w,, fall within the
[R range and decresie with lempersmre, from w, =
556 10 radke (2950 cm™') o wy= 1.1 x 10" radfs
(58T cm—t )
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1 Intreduoction

Fine oxide (Znld) & & binary transdpanenl cmducting oide
(OO wath propenies of greal interes doe o ther basic
s deenili fhe: reseanch and polential technoksgical spplications
[1-6]). Znl} haz a wilrdie oydallme srucione {(laiice
pacing gy = 124 A and oy, = 5.20A). Znd) ko podaeses
4 wide ordinary oplical band gap (E,) of ~33 eV, which
makes il transparenl m the UV-Vi-NIR negon, and a
larpe exciton Wnding energy (60 meY), which enhances
ithe luminesoenee efficeene y of light emiszion [1, 7, 8], This
mslerial has pamered much commecial and scentifie
anlenest companed with oiher TOO films, such & indinm Bn
agide [¥). The numerous advaniages of Fnld include the
ming of i physcal progenties, 104 ow col, il shondance
in e earth, 15 nn-tosdcty, and s compatbiity with
large-scale processes and nelative eaty fabrcation [5, 9
11]. Several technigques have been wed o grow Zndd films,
aich & pubed b depodiion [3), DC neactive e imeinog
spullering [4, 5], atomie layer deposiiion [ 6], elecinon beam
evaparation [ 12], sol-gel [13], and spray pymolyss [14]. In
thiz coniext, meactive radio-frequency (RF) magmeinn
spullering i3 an alirsctive aliemnative method for growing
Znl) films because of the more socwale thickness conin
and & higher uniformity companed with other thin-film
deposilion clnigques [ 15, 16). The propemies of the Zalk
films depositad by BF magneon suierng depend on the
e podilion paramete s drvolved i the o owith process, such
a% the BF power, spullening gas pressure, gas Bow rale, and
emperatune, By adjusting these procesing paramekrs,
Enl} films with propertes thal are compatible with ogptical
devices may be obiined [8, 15, 16). In regad o expen-
menlal paramelens, posl-annealing 15 & process widely used
i improve e crydaliniy and ko reduce surface
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Studies on platocatalytic degradation of lgnin ame scarce, even though it B an elfsctive metliod
for Lreatment of industrial eflvents In the presenl work, an advanced oxidation proeess [ AQPs),
lesuding Lo Ll pluvlosdesradation of Heninagoeonns soutioos, & proposed Ty using nderostrioe aped
[T-MT) amd manostrocturad [T-NT) ttanhim dicedde compoumis. Hydmibemal synthesis, in
acoordance with an experimental faetorial design considernng Ume of syntlesis NaOH oomeen-
Lration amd synllbess emperatue, was msed Lo produce busable T, photocatalysts for Duriler
study of ils eflfects on the degradation of Tenin Photocatalylic reactions were oondocled in a
mdero reactor bateh system under TV imadiation. The catalysts were analyzed by means of X-ray
difmetion XRD), scamning alsctron microscopy [SEM), surface area and poroily amalyser
[BET, enengy-dspe mive X-my spectmacopy [EDS ) and TTV-Wis diffuse reflectanos speclmsoogy.
In onmler Lo oplimize the yiald reaction, an expernmental factorial design was pedormed.
Acconding Lo our resulis, manastrsetured Tl comsisting in diferent srsctural features amd light
alworplion properdis were pmdoced usng this metlud. Tt B shown that T-MT and T-NT
compoitinds exhibit a wide moge of values for the kel pammelers, in plotondiscsd degra-
dlation of metlylens blue (MB) and lignin.

Fepuwords: Wanostructured titania; titania sasotubes; lignin degradation; hydrothemnual; ploko
calalysis
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