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Molecular formula CsHoN;O5
Molecular weight (g mol ') F712
Water solubility (g L ) 9.5

pK. 255

V, (Pa) 4.07x107
Ky (mol dm™ atm™) 5.92x107
Melting point (°C) 159-163
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Kinetic models Equations Linear expression Plot Parameters

Elovich qc=Bln(ept) g:=PBIn(ep)+Bint g vs.Int B=slope, a=(slope)~" exp(intercept/slope)

Fractional power qe=kt" Ing:=Ink+vint Ing; vs. Int k=exp(intercept), v = slope

Zero order =0 — kgt Gr=q: — Kot gr Vs.t . =intercept, ky=—(slope)

First order e =grexp(kit) In{ge/qe)=kit In(g:) vs.t e =intercept, ky =—(slope)

Pseudo-first order gc=ge[ 1 —exp(—kipt)] In(ge - gc)=Inge — kypt In(ge—g:)vs.t  ge=exp(intercept), ki = —(slope)

Second order Gr=qe/(1+gekat) q;’ =g +hat gl vs.t qe =(intercept)~!, ky=slope
Type(l) r,q, = 1,'kzpqE +tfg, tlg, vs.t g =slope=!, ky, =(slope?)/intercept

Pseudo-second order  q; = kapg2t/(1 + gekapt)  Type(ll) 1 I/kzpqe 1/t)+(1/ge)  1gevs 1t ge =intercept—!, ky, =(intercept?)/slope
Type(ll ) = (1/kapte)a:/t Qr V8. Geft {e =intercept, kap =—1/(slope x intercept)
Type(1V) qf,rt = kquE = kapgeq: Qetvs. gr qe =—intercept/slope, ko =(slope?)/intercept

Intraparticle diffusion g, =k,t®® Ge=kpt%> q; vs. 105 ky =slope
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Abstract
Background & Aims: Pharmaceutical products, particularly antibiotics, due to their cumulative and
inappropriate effects and creating drug resistances, as inevitably pollutants, have been created a major
concern in environmental control. Metronidazole (MTN) is one of these antibiotics. Hence, the aim of
this study was investigation of MTN removal efficiency by catalytic ozonation process (COP) in
presence of produced magnesium oxide nanocrystals as catalyst.
Material & Methods: The influences of several operational factors for their effects on removal were
evaluated, including solution pH (3-12), reaction time, MgO dosage (0.25-4 g/L) and initial MTN
concentration (1-40 mg/L). Also degradation Kkinetic, biodegradability — improvement and
mineralization rate were studied for the COP.
Results: For degradation kinetic the best compatibility was with pseudo-second order (liner type 1)
model. The optimum pH and MgO dosage for COP were determined to be 10 and 0.25 g/L,
respectively. Under optimum condition the complete removal of 40 mg/L MTN solution was observed
after 20 min.
Conclusion: The results illustrate that MgO nanocrystals markedly accelerated the MTN degradation
in and the COP significantly increased BODs/COD ratio and caused 94% MTN mineralization.
Key Words: Catalytic Ozonation, MgO nanoparticles, Metronidazole (MTN).
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