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Abstract

Diclofenac (DCF) is widely used as an anti-inflammatory drug. Contaminations of DCF in environment cause
harmful effects to some organisms in aquatic ecosystem. Therefore, it is necessary to be properly treated before being
release into the environment. This research studied the removal efficiencies of DCF contaminated in synthetic wastewater
by catalytic ozonation using calcium peroxide (Ca0,) as a catalyst. Factors affecting the removal efficiency, including,
ozone dosage, initial concentration of DCF, solution pH and CaO, dosage were investigated. The results showed that the
increase of O, dosage, pH, reaction time and catalyst dosage increased the DCF removal efficiencies. On the other hand,
the increase of DCF concentration reduced the DCF removal efficiency. At optimum condition, i.e. ozone dosage of 95
mg/hr., initial concentration of 30 mg/L., solution pH of 7, and CaO, dosage of 1 g/L., the removal efficiency of DCF was
77.95% at the reaction time of 120 min. Kinetic study revealed that DCF degradation by ozonation and catalytic ozonation
followed the patterns of first-order kinetic with reaction rate constants (k) of 0.0095 and 0.0137 min”, respectively.

Keywords: calcium peroxide, catalytic ozonation, diclofenac



IaTaaWuun (Diclofenac: DCF) tlugnlungusinunisdniaunlaildaifasass (Non-steroidal anti-
. dla Y o ZJ/ 1 o Yo % j ¥
inflammatory drugs: NSAIDs) Nt ldiuislutlszmalnauazsinailszme dnlddnuneinisdaandnsiiie e uay
nazgn tnasenisansnsnwniueatuuargadu DCF 13 lusranelaiiesdouniisnesiFunuenniudnly doun

WiaeAazgnduaanuans1enig (Davies and Anderson, 1997) asdlaniathuilowluin@eguausanvisluumnaqu

e

Y

59INR AaBAnIANTRNNANATITEM lWNE19UIU (Thalla and Vannarath, 2020) M l#in1sas9any DCF luumas

118990015 way sruutnTaunds lunataiuiialan (Sathishkumar et al., 2020) A1NNTFANHINENWNINLFN
DCF fpnnuiiluieivudsidinluszuuinavanaails wu audedidien Uan uar dadliinszgnduma (Zind et
al., 2021) AeruAasandudasinisindnun@aniunncannaulaesaengunasingssnaifiieannansy nuse

AUINADN

= 1

n191117m DCF lutinv@ e Neenaneisianssuaun NN I udanIn A n2suiun1swaninbaaans

U

(Activated Sludge) Tiilunisldqauvzelunstings usiilasanalaseasreafiluguasdudanans DCF danali

o o

dsz@nsniwlunistintnanas (Jabbari et al., 2020) 38n139 Ak (Adsorption) AredanaaTUNRINTUgIaINI9D

a9 q

o o

ant3unou DCF Adwdlaulsluszeazinandudu (Santos et al., 2019) walldaaninluEedrainisnidnsanadulay

al
' '

#ansnaneNgnandulduaeannldinu nnreandmduniaaiuannszusuniunaula Wesainauisaniang

LV

Taseafiaasansdunsel inldansgunsdiauiaianas Talau (0,) iuarshianldlunszuauniseandindu

o

Wasandadnaninlunisaand ladaisauniege uazaanasanataiduinseeandian dadunisiiuaeandiay

azaglinuindeuasliiduivsedeunden adslsfinig Ufisensentindulnensszeslelougeidadninlu

= ° ¥ ©° aaa P a aaa a8 a ° o 1%
Li@\iﬂrJ’]EJ"WLW’]&L’Q’]?J"Nluﬂ’]?lfﬂ’ﬁ’ﬂﬂ{]ﬂ?ﬁ’]’é‘iﬂNﬂ[ﬁl'ﬂﬂﬁ’lﬁ"]ﬂ’ﬁ‘mﬂ'ﬂ{]ﬂﬁ‘ﬂ’]LL@ﬁﬂ?ﬁ@VIﬁﬂ’]WI‘l&ﬂ’]ﬁ'U’]Uﬂ N9l

o

FadaLienasnsndaaisanisunnsaresingletruliinadulanseniashnea (OH:) Faiflugnsin A AnenIn
aand indunninlalaunazannsnrindisenlseeelianizianzas (Sun et al., 2019) aatefintlaAvannly
nstniale weadesnlasaantas (Cao,) Auansszneuiilufinsiufaanden aunsodanzfuldly
ﬁ’mﬂﬁﬁ“ﬁmﬂmxLﬁﬂ@xmﬂuﬁf]mmm‘*ﬁqmmnﬁTf;Lﬁm%qiamm%maam@@iﬁ (Lu et al., 2017; Xiang et al.,
2021) aann13dnwnigld Cao, ludasalisenlunsruasunislataiudulunistintniues wudn aamisn
AanNueauay COD 'lie 97.8% wax 87% ANNa1AU (Honarmandrad et al., 2021) Fsfifiudn Ca0, fidnanwi
azinn M dusadaljisenTunsruaunislelnudu adnelsfimndelinunis@nsnisldupadeaiesaon las
Wusisafiseandwiunazununistelnuduite 1 lunnaiide DCF

a0 Jo = o Ao s a o o T A o v
UAREUNINFANETRRUNHNAF AU AaNTNINATLNLA DCF sluu"]Lmﬂ@\?Lﬁ?qzﬂﬂ')ﬁlﬂﬁ'zuquﬂqitﬂ

a 23

Touduni cao, iiudadel fsen Thun Wsunmufing O, A1 pH 2838178878 AMdNdWEHAWLeY DCF

v
o K [ aa

sraiandn uay Usnnm Cao, Ald snisdAnmasunamansaasnafinlfisandiizen nanisanunsald
Wuuuanialunistnga DCF Aduidewlutnlneldnszuaunislelaiuduniisaaljisen susivainis
dszgnsildlunszusunisthipin@adwivindeguau lsaneuna uwarlssugpaimnssuninistwilew DCF

yiragnsndusnsiauls



L4 aa
aunsaluazianig
= o 1 ana

NTFATENAUNLTNTE

° = o 5 o = -

uaadaNdaums (CaSo,) 40 g. azaneluiinauuariwunadenlansanlas (KOH) Usuing 400 uaz
160 1. pnaAL Antures- i lalasaunleseanlasfBunms (H,0,) 208 na. naunanlidiudunan 2 .
AaeATaenauans antutiuwieasaaaaEasea 5000 rpm uaan 5 min, AAzneuMEUINAY 2 ASY UATe

n1uea (C,H,0) 1 A ﬁ@uﬁﬂﬁmu%mugﬁ 80 °C 1{ulaan 24 h. (Vijuksungsith et al., 2021)

nI7AFEINARE N NREANA I
wrenULdedansed DCF Ineazansenida DCF fitia Difelene 2110 50 1. lusinansla (RO) ¥11nng
J5udTunnsiald A d Nt uinfaani1s a1nTuNIN192LATI W NI AITNLTNT W DCF #aeLATad UV-

spectrophotometer AYINENIARY 275 nm. (TTYLNS, 2561)

N1IAAFIASAITANTZ UL I8 1T

o

delffsenldidudiesaTannsesdmannauin 12x12x15 cm. InawAsedndning O, NEnsN1INaR 2

ad o«

SR AD LAz 44 Uaz 95 Nn/Tu. gnaatdniuginsnliaugsiieanafing O, wiszuy Asuanslu Fig.1 Tunisihu
?:’ = o I o aaa 1 L a o Y a ! o 6y

sruuid s daunrsviargnguaindslisandiuglnsnliaugs vinliinaduaniazqayainialuduviernlifing

0, AMNATELATEATANNANTLWAY Antiuasazarzazinaunduieljisen dmsufing O, dauinazgn

Julissansazaralnmanlsladamn (Na,s,0,) navtlaesaangdauinaas

Venturi ejector
Gas outlet

Na,s,0,

Pumping » o ) &

Ca0,

Fig.1 Schematic diagram of venturi-type ozonation
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Fig. 2 Effect of ozone dosage on DCF removal by ozonation ([DCF] = 30 mg/L. and pH = 6)
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Fig. 3 Effect of initial concentration on DCF removal by ozonation (Ozone dosage = 95 mg/hr. and pH = 6)
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Fig. 4 Effect of pH on DCF removal efficiencies by ozonation (Ozone dosage = 95 mg/hr. and [DCF] = 30 mg/L.)
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Fig. 5 Comparative study of DCF degradation by ozonation and catalytic ozonation using calcium peroxide as

a catalyst (Ozone dosage = 95 mg/hr, [DCF] = 30 mg/L, pH =7 and CaO, =1 g/L)
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Table 1 Kinetic study of DCF degradation by ozonation and catalytic ozonation using CaO, as a catalyst

Ozonation Catalytic Ozonation
pH
k (min™) R? k (min™) R®
5 0.0075 0.9854 0.0169 0.9803
6 0.0075 0.9825 0.0136 0.9687
7 0.0095 0.9827 0.0137 0.9389

9 0.0090 0.9886 0.0129 0.9786
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