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Abstract

Pharmaceutical wastewater treatment is a complicated process due to presence of various kinds
of toxic chemicals and antibiotics that are harmful to any type of organism. In this paper,
elimination of sulfamethoxazole antibiotic from artificial sewage was investigated. A pilot
scale Rotating Biological Contactor (RBC) with three compartments, 48 discs, and total volume
of 78.75 L was employed. The antibiotic removal was measured at various COD concentrations,
hydraulic retention times (HRT) and concentrations of sulfamethoxazole. The results indicated
that by increasing in OLR and HRT, SMX removal efficiency was increased and in the first 12
hours of the treatment process, SMX removal efficiency is about 50%. The maximum removal
occurred within the first 72 hours, which was more than 95%. Also, the obtained results
demonstrated that increasing COD concentration had a positive impact on SMX removal
efficiency, which was most probably due to the utilization of SMX as a nitrogen source. SMX
removal efficiency in OLRs 0, 2, 4, 8, 16 and 32 g COD /L.d was 17, 44, 75, 72, 78 and 82
percent, respectively. It was also revealed that most SMX and organic matter removal occurred
in the first compartment of the NRBC, that is about 57 percent. This study indicated that
employing the attached growth system is a good alternative for conventional activated sludge
system in pharmaceutical wastewater treatment.

Keywords:  Antibiotics, Biological Treatment, Sulfamethoxazole, COD Removal,
Pharmaceutical Wastewater.
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Table 1. Specification of the NRBC pilot

Shape: Rectangular cube

Shape: Circle

Length 75 cm
- Width 35cm
S Height 30 cm
s
2 Reactor thickness 0.8 cm
Q
= The height of the
3 liquidinside the reactor 2 G
,§ Total reactor volume 75.78 L
E Useful volume of each stage 219L
S Total useful volume of the 65.5L
& reactor ’

Texture PVC
Diameter 33 cm
. Thickness of disc 2 mm
é Number of discs per 16<15<15
- reactor
=]
2 Total disc number 46
(=]
*5 Tptal surface of each 0.17m
s disc
g Total disc area 7.1 m’
z Immersion percentage 45 %
Rotational speed 4 rpm

Journal of Water and Wastewater

Vol. 30, No. 5, 2019

\FaA dLﬂ ) 3)L°~ft A 093



dx.doi.org/10.22093/ww;j.2018.129130.2679

w9 5l oot Sl 155 g 5L

S 5 oY

NRBC 451, ;5 COD i -\-Y

53 SMX 555531 51 (2 NRBC (s (2055 ) 52
o $3955 COD clile 5 g5lbl, celu#e b)Y GWHRT
NI Q- RE rpes pa | SRR UL %
Gl 381 L 4 sl olts s (OLR= Y-\ ¢ COD/L.d)
ooty Sl el ol o 2158 g 554 COD Gis HRT
sy ar g b el ¥ 5l miy GLHRT s JTslse Gis
3 e S Y cble 5 COD Gis iy
AV 55 cel L P s FA NS YF AY LeHRT
Lol Gy gl 4 425 b aa ao s AV/Y 595/4 45/0
aoyn ¥ 5l S el Y8 5l e (Sl Wl gles 258!
&) e HRT ol s Lol JT ol Bis gl 4
w8 b s celu Y2 L i,y COD gllas Bis o ol
(Y USs) s

—&— Partl to Inlet
—— Part3 to Inlet

—&— Part2 to Inlet
—@— Outlet to Inlet

70

60

50

COD Removal (%)

40 + T T ]
2 2.67 8 16
OLR (g COD/L.d)

Fig. 3. The COD removal efficiency at various
compartments of RBC at HRT=36h

BE RBC J}:S\) &‘Jn J" &LJJ’JJCOD RS MJ:—Y'JS.«‘:
HRT=Yfh

NRBC 551, (25,55 0b 2 59 SMX (35380 -Y-¥
5 cidsia glackle s Sl ol S bl 5
e bl 8Ll 65555 0L > 4 Dslite GLOLR s pizres
e Oy U s Sdlad (3505 0l 2 5o SMX Bl
Cl o ol 61 5k s se olas Bl walsl Sl Ll S
O glacBle gl sy Sslie ciltie skl 55 gl
e 54 SMX S s 5T s 5 e Sl VY0 570 0 N0

Journal of Water and Wastewater

\\%

O ST Sl St eyt me S L el
e Sl b 0350 o uly ((CH,NNaO,8)
5 (KHPO,) onio i 555065 - {(K,HPQ)
N plaS o ad ;S84 Ced S a5 i (CHN,0) zxis sl

SloSa 63555 S olsea om0 ONSB ol 55 5l
Lis Ve /O/Y Cosody i 5 0555 00 S S Sy
Y Jsaz 03 mas s ol sl MU Oles gas 1350

.C,w:‘ IR MBA.‘,

e s ol oy i OIS 4 by T =¥ Jpaz
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Parameters Value
pH 7.9
EC 1650 wWem
TDS 1105 ppm
TSS 52 ppm
DO 5.28 ppm
BOD 58 ppm
COD 96 ppm
Free chlorine 1 ppm
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