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Abstract
The catalytic photodegradation of the antibiotic ciprofloxacin
(Cip) was studied wusing a heterogeneous catalytic
photodegradation device in the presence of titanium dioxide
P25 degussa attached to a glass plate and in the presence of a
UV-A lamp. For synthetic solutions prepared using distilled
water and also for industrial water for pharmaceuticals from
the initial washing of Ciprofloxacin manufacturing machines.
The chemical kinetics of the reaction was studied, and it was
found that it is of the first order. It was found that the
percentage of ciprofloxacin removal from the industrial water
reaches (76.86%), and the effect of adding H,O, at
concentrations of (0.1-0.17-0.68 g / L) on the removal rate
was studied, as its addition improved the removal rate,
increased the reaction speed and reduced the time required to
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complete the process. And the percentage of removal of
COD reached 0.17g / L H,0; to (78.24%).

For industrial polluted water, the percentage of removal of
ciprofloxacin reached (80%) and the percentage of removal
of 78% (COD).

Key words: Cip, Photocatalytic degradation, wastewater,
COD, TiO..
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Ciprofloxacin C (mg/L)

t(min) | without | 0.1g/L | 0.17g/L | 0.68g/L
Ciprofloxacin C (mg/L) HO HO HO HO
2 2 2 2 2 2 2 2
Ciprofloxacin € (mg/L) 0 20.19 | 20.23 | 20.34 | 20.34
Ciprofioxacin ¢ (me/L) 30 | 17.62 | 12.8 | 11.69 | 12.8
Ciprofloxacin C (mg/L)
60 14.97 | 10.01 | 857 | 9.08
90 12.36 | 8.13 | 7.03 6.95
120 | 997 | 6.81 | 6.25 5.63
150 | 8.24 | 5.81 | 5.33 4.56
180 | 6.81 | 5.04 | 4.64 3.72
210 | 5.63 | 438 | 3.97 | 3.02
0 30 60 90 120 150 180 210 240

t (min) 240 4.67 3.89 3.49 2.43

ol aa Cip sy e Hy0, ddla) il (8) Jei

Ll 5855 el byl pmilin (Cip) 385 of (8) JSally (4) Jsaadl com
cibadl syl

A A oo sV sl il (9) Jgally (5) Jsadl s WS
Aglall olall (e (paalaS 185 5l

Cip 4p) & Je Hp0, bzl 4 (5) Jgaad)
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% A1 ) Belds

t (min) | Withou | 0.1g/L | 0.17g/L | 0.68gL

t H,O, | H20, H.O, | H20;

0 0 0 0 0

30 12.75 36.73 | 42.49 37.1

WithoutH202 60 25.86 50.54 | 57.87 | 55.33

0.1g/LH202 90 38.79 59.82 | 65.46 | 65.82
0.17g/LH202 120 50.64 66.36 | 69.26 | 72.33
0.68g/LH202 150 59.19 71.27 69.62 77.57

180 66.3 75.1 7721 | 8174

0 30 60 90 120 150 180 210 240 270

t (min) 210 72.13 78.36 | 80.47 | 85.17
240 76.86 80.81 | 82.84 | 88.05

Cip ) dpud JIeH,0, dila) Ll (9) Jei

AL aladd) (pe (bl el A1) A 305 ) €Y el Al
%88 A A A cliay du

@xiall il i 3ok ) gop Sy eld) &l of [19] cluhall
fshs b Baa llyg ¢ gl

S el Hsda 585 saly) -
ailia) 3auS5e Galial J< -

sl S5 salyy Ml dansal) sl g iy FSIY) Al sale) Cilaa) -
day Amsall sl we il SSIY) sladl sale) of ) 5LEY) st G nsdl)
TiO; 3 Agall jaall Jad Cilaa) (A Gyl o)
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Sl Adee Cpat A GV el dmly G psall Al edlelall o,

t gl gl
H,O, + e- — OH- + OHs (1)
H,0, + O,s- — OH- + OHe + O, (2
H,0, — OHe + OHe 3)

COD (i -3-1-4

Sl A Ay ggiiall Sgal) elSal) Dl uuluS sl ) @SE e Sl
Blal slall e %COD ALY Aysiall Lol s 23 elally Gu)SU ] Sl
((6) Jsaall HyOy Jlasiv axy Ly cgiinll ol Gl Jelis aeys J
zoall) Agle Ao 8 5agasall skl 30us] dipyl COD S5 aaad b adicly
KaCr07 asmlisdl clagS by el sl (ana o gade ((asS)
LS e o5 orman Jolae 8 Lolai) Al (i3 L) 4lls 3 (0.04167M)
b canngill olgil am (KoCrO7) asmslisdl clag S 36 (o daglae 5305
(NHg)oFe (SOu); sl Ao dplial) ganall i) joe mle dlandsy
S did e Jleiuly ASlgiud) (KoCrp07) 4seS a1l (0.25M) 6H,0
A Gty .Y K bl e sauSl saldl 3S sty o

[20]:4) s COD

COD as mg O,/L =(A-B) x M x 8000/ml sample

5

UINEN
Al 030 50 mle aaa :B

o3 e slae A5 :M
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(1000MI/L) X oSO dll ilila  Lual) :8000

COD J) Aty Aygiall dpudl) (6) Jsia

%COD ALY 4ysial) dopendl

WithoutH,0, 0.1g/LH202 0.17g/LH202

33.56 60.52 78.24

sl Giall Aayylay dallaal) aa Lgiad & (mless) L)) COD ) il il i
o3a 3l o iy 13y a1 e Ll 385 abajly ST Gmlada) dad (sSs
Lonia 2550l olaall 3 A anal) cilislall Glin 8 4yl

A lial) Lglal) sluall (b CommabaSglh g pupmall gudal) (g5dal) cldnl) s —2-4
49y Janal

Y dasall e Al slaad) ag Lojlisisy Jama (e doeliall D5kl olaal) cudal]
oliadl hlaialga (7) Jsasl) =2 wusjhj).\:\d\ Sy juaal dx <Y
e luall 45l

Cip aiaai Y AgY) Juesd) o A3l olal) ciliualga (7) Jsiad)

Parameter wastewater
Jaedl) ola a2 (L) 600
L .
C..(maL) 662.1
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-1
COD(mg.L ) 7840

A (nm) 275

ma

CEJ;}ﬁ LS ngxuélﬂ\ LB}A LJL;JJ\ (aa aécLLuaﬂ akyd\ bh@l Qséga e ¢l;§) ?3
(10) J<a

1.2

0.8

0.6

Absorbance

0.4

0.2

200 250 300 350 400

A (nm)

dge lual) &gkl olall 3 Cip 3 UV (alaia¥) cigh (10) Je

A=275 nM dasdl Jsh e Galaia¥) e o (10) IS (e mazls 58 LS
ol gl gyl el ) dasall ol il A

dgeluall skl sluall o (giaal) gl el€all las cuyal

slaall (B CpulaSslig pund (giall Jeall elSall duyy it (8) Jsaall maas
e e luall obuall (8 cpuluSlig )l AN A (11) IS8 mag Aeliall
)
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a3l g Cip A} dsdy 3385 (8) gl

60 t (min) CCip(mg/L) %/pad) 3y Belds
50 0 525.3 0
« 40 30 5223 0.57
©
é 30 60 500.3 4.76
g 2 90 472 10.15
120 435.5 17.95
10
150 395.8 24.63
0
0 100 200 300 180 350 33.37
Time(min) 210 306 41.75
sbsall A Cip A1) s 1(11) JS& 240 267 49.17
e aa Leliall

A glall obaall o pmalaaS gl g ol A) Aauss 2L (8) Jsaalls (11) JSE
49.17% ) el o)l sadd Aadleall ey ABY1 A Ciliay Cun ()l aa

Aalldl Jale P& @5k sluall i measa (12) JS&N sy
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1.2
1 1 1- 30 rmin
2- B0 min
s 3- B0 min
g o 4- 120 min
£ - 150 min
£ 0s 6- 180 min
2 7- 210 min
< pa 8- 240 min
0.2
700 250 300 350 A00

A(nm)

Aatlaal) ¢ L Lglall slual) & Cip I UV Galaia) cigh (12) Jsill

Syl 275 nMoxie 4 gabaid dd el o (12) JSall e ey
M@gﬁ;%my‘w@;wj‘@w\ AT Uadadig ugumjhj).\:md\

aas L cle b ol copaind Al dalladd) o Jauyl ) oY) o

30 min 4

sl sl il o el g el ) 585 (alias) Xy,

s s lall il -1-2-4

o8l Auha Ao lual) &gkl olall (0. 1g/L) 3850 s

A "\ALAA;\ ?:’

(13) ISy (9) Usaall 8 g s LeS . yplas€ sl puandd AU i e

a3l g Cip A) Belisy 5485 o H,0; 556 (9) dsaad)

t(min) | Ccip(mg/L) | %a3¥
0 6165 0
30 494 19.8
60 422.3 31.
90 347 43.7
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80 120 306 50.3
70 150 273.6 55.€
60 180 244 60.4

X 50
s 210 219 64.4
5. 240 200.1 67.5

20

10

0

0 100 200 300
Time(min)

Gl g Cip A 3oliS e Hy0, 45l (13)Jsi
e P deliall sl ) 0.1g/L kYl L) o AL 4K dili)
AP dws il daa giall Sl Sl Aoy saly el dalled)
S5 m caaeSY) Ll Y (67.54%) Zska) bl A GanluS g sl
il S0 LS Al 3yal) QoS5 0gll sda
sl oy LS eliall D0l ol e COD AYY dggiall Lol (et g
(10)

Lo laall Liglal) sluall (0 % COD Y Lysial) Lewdll (10) Jsaad

Lo lial) 45 glal) olyal) (e HCOD A1 JY A giall daeudl

Without H,0, | 0.1g/LH O, 0.17g/LH O,

33 60 78
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& Glay Eus %COD Al 4 (8 € alyyl (10) Jsaad) 3 bl meass

Sl ginl) il e b lamly LussV) sl LEl jelayy (%78)
.%COD ) dpsis SL&aill Aps 35S 5245 Y 3 3 « TIOp asas

sl Ghilad) e 4V Jalae slsa Gaslad 3 5y VLT Ludpall o2 iy
0SS sl el Capall ) Leaska U TIO) 35ass Fgeall Diall daslsy
ia gl gl Aallaall 252 dallee

:alasiially claliiuy) -5

o 80l A Lage g s 315 o gy S5eY) laye s PA G 0
el Jelon of A5al) Auhall cuip giiall sl <@l Jelss Aoy Gali)
Aty kY oLl dila) (s . IV L) e sa Guilai ) giaal) sl
ARy ) COD il cylily %Ay Ay L&l dejpu (o JS 05 B22as

L) slaall pe il slall ALl

Co zlally Capll il (58 Jlad) (e ay £ el o Aaadle cany Tl
Vs eluall Caal Jeliall daulsy gl jaall Bl o) 75 ¢ uadll dal
Grakaill Aliadl ld L o28 Jray Lae Ly (3 Aabial) dpsedll Z8Ually Jasy
Oo llg Ayl alea 8 Aalig Gaslal) olial) Aallas cillass b A8aY AlajeS

el 223V jigis Jans ol L (oaddiad) oDLgiadU dnally dala@y) il
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