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Abstract — A fluidized biofilter was filled with Pseudomonas sp. and Bacillus cereus/thuringiensis-fixed waste-tire crumb
media and was run to treat authentic textile-dyeing wastewater mixed with alkaline polyester-weight-reducing wastewater. As
a result, its removal efficiency of CODy,. and color were 75~80% and 67%, respectively. In addition, upon constructing
hybrid-recirculating system composed of the fluidized biofilter and a 450 W-UV/photocatalytic reactor, only fluidized
biofilter was run bypassing UV/photocatalytic reactor at stage 1. Subsequently, the hybrid system was continuously run at stage 11-
i, ii and iii. At stage II-i, the total removal efficiency of COD, was enhanced to be 80~85%, compared to 75% at stage I, owing to
20~30% removal efficiency of the UV/photocatalytic reactor. However, at stage 1I-i, the total removal efficiency of color was
enhanced to be 65~70%, compared to 45~65% at stage I, even though the removal efficiency of the UV/photocatalytic reactor
was tantamount to merely 0~5%. As far as the removal efficiency of fluidized biofilter of the hybrid-recirculating system is
concerned, its removal efficiency of color was enhanced by the synergy effect of the hybrid-recirculating system unlike COD.,.
Besides, despite of the increase of hybrid-recirculating system-recycle ratio, the deactivation of photo-catalytic activity was
scarcely observed to eliminate the color while its irreversible deactivation was observed to eliminate CODy,.
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Table 1. Composition of nutrients

Nutrients Concentration
bacto tryptone 1%
LB media bacto yeast extract 0.5%
NaCl 1%
urea 0.3%
glucose 0.2%

B Aelrs 27 vlEEo] Fxel a9k $of 2 3
T A A2 o2 wiEH I ks o]88le] pH 1252 57
H AT E)E pH 72 TR Z3A A4} Table 19]
WA 220 o] g oF 3 s wka Fol| 4] 48A1XF 5_F Pseudomonas sp.
W Bacillus cereus/thuringiensis[19,2015 & vljoFste] s17go] 620
nmel|A 10 vl 34 A]e] optical density (O.D.)7} 0.193% wjjo] n] Y
S vto] 28 E] ol 7915} batch A ElellA] 2% E<F FEtO]O] -
S} A[18]0) v AET3E A H T 71 Fof| Yeast Extract 3 g@}
KH,PO, 3 g& T4 =FAAHAF 5L 4
(Masterflex, LC-07554-85) % tygonﬂrg 0]
o wlo] 2E]e] FIBIAT W HEE § mlimin®.z 41 F3)o]
48’\17 b5t -8k ThA] 24417 2L batch B = 217 314
71 tFS-of 484]7F Zok =4 ig}?ﬂﬁ]# 5 Lol yeast extract 1 g3}
KH,PO, 1 g& 4o 4135 $-H-E] = yeast extract $1°]
KH,PO, 1 g& 41141 2 ml/min2] Tor%‘:ii 913} HRT7} 26 he)
LAFA0F 50 o) 8 vlol A E 8T 5
ulo] @ HE| Yol AHAE 3as7] flste] F71%ES Habd 4 3
oA Z}z} 1 L/min & 2 L/min© 2 278} ). 38t R34 H}O]
Ao W= dAsH fFA8t7] flste] 574 vto] @2
2] X% water jacketS -5+ water circulator (JEIO Tech.,
RBC-20)E AR5} 30 °CE] &8 Aot o= A FLY
&7 el @A Elol]l UVAEmiNEE71E 3% slol B = A
TEAI AR (Fig. D] UVASIES7 o= &9 B Fabdo] 22}

7 ©] A peristaltic pump
3t 2 ml/min®] 5

TUViphotocatalytic
reactor

Son Spf

5
Effluent

elting | Sampling
device Fluidized| © O ports
biofilter [© O

Recycling

pump o< (D
(rate-adjustable)

Flow meter

5 O

Blower

Influent g

Feed pump
(rate-adjustable)
Fig. 1. Schematic diagram of hybrid re-circulating system composed
of fluidized biofilter and photocatalytic reactor (S;, Feed; S,
Influent to fluidized biofilter; S,, Effluent of fluidized biofil-

ter, S, Effluent of UV/photocatalytic reactor; S,, Efflent).
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Fig. 2. XRD analysis of TiO, photocatalyst obtained by calcination
of P&T-31C at 450 °C: (a) Nano-pac; (b) Lee and Lim [21].
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Fig. 3. COD¢, of real textile-dyeing-watewater influent and fluid-
ized-biofilter treated one (S;, Feed; S, Efflent; RE(tot), Total
removal efficiency).
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Fig. 6. Color of real textile-dyeing-watewater influent, fluidized-biofilter
treated one, photocatalytic process treated one and total
removal efficiency (S;, Feed; pr Effluent of fluidized biofil-
ter, S, Effluent of UV/photocatalytic reactor; RE(tot), Total
removal efficiency).
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7¥eigict. weba] St Ad e sto| B =Y FollA FH
fk-S-of Al M T A A S-S COD,, 7-9-2F T2 A HEH] (recycle
ratio) Z7toll WHE A5l ¥ 3E HolA] gkt o] 212 Al
|ARN 574 vlol @B Al AT UVAEE 7 <
COD, AAEEolA FHE F5vl] v sl A7) G5l
Aol FASel FFskar o 7]| el #-8-sko] FAE super-
oxide £ro | 2he|Zol &JaiA 5.2 oF 70%E 2FA3H= azo-dye?l
azo’17} & 9 2l H ol AT} AAE = Aol 7|1sar Als
Hr},

4.

M
r

AT slo| B E AEFAI AR -5 H}Oliﬂlﬂiﬂg
UVAEEHarele g o) fia g o= g gho 2 Pl gigt H]
%w 3} AR} TS vy, Uv/AaEaAkE Ry S M BEE

573 vlo] @ FE| F A 0 2 o] Al Eeho A sto|HE = XHE%F

Al2Ele] AR g 7] diEklt). fad ulo] . EINhS: AF%'S}
o] DA FHe] AA E3ed *%‘J%l’“i 2|53l vl CoDg,, %
AN AAGELE 22 75~80% L 67%Z ERASIT 3 slo) B,
2= AFAAES 218195 wjo] stage 1914 stage -z 23k
HAE well 157 Hkﬂiﬂﬁ “d2] COD, A& 35~40%NA
35%%2 2F7F A &FE itk 3HA stage 1014 stage -2 A= A0S
woll f-5A4F vlo] @ HE T 9] MEAALE HWEE COD,, AAE
= T2 A 15~25%0114 20~30%% A LE Q). whebq A A A

A= CODG, AlAS ThEA UvAdFulitsla el oste] fsd
uo] @ e 9] F&o] A|3F] oA slo|He| = AEFAI AR AlY

A @7} EE ), Lk AT A A A= COD, A A 2} T2 A
HEEH] S7bel] w335 1) 2Pd8HE HolX] kekon, COD, Al

Alr= wEER] F7tol| whs F=vl n]ddshe vz do 3l

zZ Al

o =7 Tl BTN AEE ARA Dyl ol =8
3.

Nomenclatures

: CODy, (or color) of feed [mg/L (or ADMI)]
: COD, (or color) of influent to fluidized biofilter [mg/L
(or ADMI)]
Sy : COD, (or color) of effluent of fluidized biofilter [mg/L
(or ADMI)]
S : CODy, (or color) of effluent of UV/photocatalytic reactor
[mg/L (or ADMI)]
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S, : CODy, (or color) of effluent [mg/L (or ADMI)]

RE(tot) : Total removal efficiency as ’;f < %100 [“/%] g

RE(bf) : Removal efficiency of fluidized biofilter as = S 5 %100
[7]

RE(pr) :Removal efficiency of UV/ photocatalytic reactor as

__[___P_r x100 [%]
RE(bf+pr) Removal efficiency of biofilter and UV/photocatalytic

S,—S,,
reactor in series as S %100 [%]
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