KRB B TEL @k - 5 3 - Original Paper - 393 ~400. 2008.

Sl 2H = Foduae] S A] A Y 1,4—tho] 54t AlA H
16S rDNA9] 93k n A& - EA H 7}

(20083 1€ 119 <, 2008'd 3¢ 109 A=)

Assessment of 1,4—Dioxane Removal in Polyester Wastewater by Activated Sludge
and Its Microbial Property by 16S rDNA

Ji-Sun Han - Myung-ho So - Chang-Gyun Kim"

Department of Environmental Engineering, Inha University

ABSTRACT : 1,4-Dioxane(C4HsO»), which is used as a solvent stabilizer, could make harmful effects on ecosystem because of its higher
solubility, toxicity and carcinogenic by US EPA. From 2011, its discharge limit to waterbody will be regulated at 5 mg/L by Ministry
of Environment Republic of Korea. It was thus to investigate that the currently operating activated sludge in polyester manufacturing
processes in Gumi can properly treat it to meet with the regulation standard. For that purpose, the removal rate of 1,4-dioxane and its
microbial properties were assessed for a few companies(i.e. K, H and T). Its removal efficiency was the most highly recorded in H
as 98% and then 77% for K, which met with the regulation standard. However, concentration of 1,4-dioxane of T was 23 mg/L in the
effluent, which is more than the regulation standard. Aside from, microbial degradation test was done for 100 ppm of 1,4-dioxane in BSM
(Basal salt medium) inoculated with each of activated sludge. After 7 days, 1,4-dioxane was completely removed in the test bottle inoculated
with H sludge, 67% in T and 52% in K, which could confirm that the given activated sludge might have different biodegradability
against the amount of 1,4-dioxane. Therefore, microbial diversity in each company was investigated by 16s rDNA cloning methods where
a species, e.g. Methylibium petroleiphilum PMI, was the greatest observed from H and in lesser from K, but it was not detected from
T. Methylibium petroleiphilum PMI is known to efficiently degrade ether like methyl tertiary-butyl ether(MTBE). It is concluded that
the activated sludge in H can be most effectively adopted for a biodegradation of 1,4-dioxane in the concern of industrial sector.
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Table 1. Operation condition of biological wastewater treatment systems in three corporation(H, K, T(A line and B line))

Corporation | Treatment process V(m®) Q(m*/d) HRT(hr) SRT(hr) MLSS(mg/L) Temp.(C) DO(mg/L) pH
H Activated sludge 600 1,275 11.3 19.2 3,000 35 2.0 7.2

K Lagoon 1,600 1,500 48~172 100~120 1,800 30 1.8 7.0

T-A line Activated sludge 1,200 500 57.6 329 4,000 35 1.5 7.9
T-B line Activated sludge 1,200 1,500 19.2 146 3,500 35 24 7.6
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Fig. 1. Wastewater quality in influent(Inf.)) and effluent(Eff.)) of biological treatment systems of three corporations(H, K, T(A
line and B line, Effluent of T-A line is influent of T-B line)) (a) Concentration of COD¢ and BODs, and (b) Concen-
tration of total phosphorous(T-P) and nitrogen(TKN, NH3-N and NO3).
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o] 37AF HAY &£A T A ke =R AR
o 2y o] = 7P @rIMEol dAs vIA
E2 Azoarcus sp. EbNI 2 Nitrosospira multiformis ATCC
2519622 AA A7IME9] 91%7F dA|st] BE FoE
B F= Loy dzoarcus sp. EbNIL WS B3 FAE
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Table 2. Identified bacteria species in the sludge samples of three biological wastewater treatment systems by 16S rDNA PCR

and cloning

Site Group Number of plasmid ~ Ratio(%)  NCBI Accession No. Species Identity(%)
H1 9 19.6 NC_008825 Methylibium petroleiphilum PM1 96
NC_006513 Azoarcus sp. EbN1
H H2 13 28.3 91
(46) NC_007614 Nitrosospira multiformis ATCC 25196
H3 5 10.9 NC_008255 Cytophaga hutchinsonii ATCC 33406 85
H4 19 413 Unidentified species
K1 2 5.9 NC_008825 Methylibium petroleiphilum PM 1 94
NC_006513 Azoarcus sp. EbN1
K K2 6 17.6 91
(34) NC_007614 Nitrosospira multiformis ATCC 25196
K3 2 5.9 NC_009050 Rhodobacter sphaeroides ATCC 17029 95
K4 24 70.6 Unidentified species
NC_006513 Azoarcus sp. EbN1
Tl 20 435 91
T NC_007614 Nitrosospira multiformis ATCC 25196
(46) T2 4 8.7 NC_005363 Bdellovibrio bacteriovorus HD100 92
T3 22 47.8 Unidentified species
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EABL Y3 KAAE dF ddEgon 8o 7t
S dE TARIA HARA gtk S HI 2 Kl
aFol &dke Aol 14-tolSake] Eajjol #old
= 91 = 78S SR gtk 2 yell= TARARE

AG(AA L] 8.7%) T2aFol &dl= AT 7% Bdellovi-
brio bacteriovorus HDI1002} 92% G7|ALgo] LX]3}=d]
o] WAEL b Bt gols E4se & U]*@%(baC—
teriolytic microbe)'V 24} o]9} H]S23F HEL Fh= MAE
A BT TAAY BEE2 F71E AAREC] @2 o
A F 3 AT E = S BleE AdEn,

4. 4 &
2 AFeAMes #HF ol 14-to] Skl EAste 370
AAK, Hek T) Ho] BE82 A2 H3A9 14-Tol &%
£ FA3te] AARES HIIsHATh 1.4-thol 84t
= TARIA oF 316 mg/LE 7P Eto HAN=
76 mg/L, AETZ g A HANE 232 1 4-t)o]
ARS A Eshs KAMIAE 2.6 mg/LE 7P St 28
AELS HAIA 98%= 7P =gtom KA}_ o 14
E}Oliﬂ FEE °1oH 7% RAEE T X
A ]—1— 7]—£°ﬂ 73
EHT 14-To] Ak %E‘: 23 mg/LE &3 7|F
daste] T4 HYAES A5t Yot AEEH
Ao HALSE o] B g8 /At AEEH
Ao 2 ® HiESEYE oletE FAY & Us A
2 doE.

T3 ZF Ao EYAE o83t JAFHFY 1.4-tho]
SAke] A ES At SR TR ©E AA
Atk 100 mg/Le] 14- u}o]in_ 3o
Hj =)ol 37§AFS] &4 g—g—am 500 mgL7} HEE F¢

T AALES BESAT 7919 - F HAF 4 =
2 100%™ TARE 67%, KA 52%

z} *EW A AE TS A 8 BARE
812 "2l 16S rDNAE ©]83) cloningS AA|ElY] &
S Ao} ZF AdA Y A E &R vluste] o7t U= 9
e Fax sk A7INEe] BAE wAE T M
B FES AR ehe 3 nER] #5EA HAT1E(41.3%),
K4715(70.6%), T3L&(47.8%)°] old &3tHem H11

1l

Jlm

A 7} 399

¥ 2 KI1Zg &3t PAES TAAME BaEA] o
srom o] wAEL ZAFL Methylibium petroleiphilum

PMISE S71/d 270X 14-to] 54k 2L e 2 A
&9l methyl tertiary-butyl etherMTBE)E &3sl= w4
B2 geA dok E=g o] vAEIFE 1,4-Tho|S4ko]
7P AAEC] %W HAR] SAEHANA 19.6%2] v
T =2 HEE S48 Y3 KAPIANE A oH
FEo] 7P GBSk TARA WHEA] ero} o] Alite] 14-
to]SAke] Zajo] #AT 7FedS EATh

A} A}

o] =& 20075 AA SHBF7]E /R EANE o)
TH] Aol ofsf oo o, ojdl FAR=F Y.
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