SH=3d BA1 58] %] 41199 (H|25) 119~125, 2016
J. of the Korean Society for Environmental Analysis

I:

EEEMEYX| 3H2| Acetaminophent}
Sulfamethoxazole =0 CHst H3M HI|

Evaluation of Behavior of Activated Sludge Systems Exposed
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Since significant amounts of pharmaceuticals are discharged into sewer systems daily, their impacts on the
biological process of a wastewater treatment system are becoming a cause of increasing public concern. In this
study, therefore, two lab-scale activated sludge systems were constructed, and the impacts of influent phar-
maceuticals on their performances were investigated. More specifically, one system was step-fed with 1 mg/
L acetaminophen and the other with 1 mg/L sulfamethoxazole. In the former case, the activated sludge system
was slightly affected by the chemical in the initial phase. In the latter case, the system was severely affected,
with effluent DOC and sulfamethoxazole concentrations exceeding over 40 and 800 mg/L, respectively. None-
theless, both systems could degrade the pharmaceutical compounds when they were exposed for longer than
100 h.
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Table 1. Physical and chemical properties of Acetaminophen and Sulfamethoxazole

3
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Water Fish  Daphnia Algae
PPCPs Structure M.W. Solubility Log K,,* [cs50* Leso” EC50" Efficacy
(mg/L) (mgl) (mgl) (mgl)
HO
Acetamino- 4 Ar.lodyni.a or
phen o 151.17 6.0*10 0.27 258 41 2567 antipyretic for
NHJ< human or animal
CH,
HN
Sulfametho- Q A ptimicrobial
253.28 3942 0.48 890 4.5 51 administrated to both
Xazole 045\40

NH-
Wb

human and animal

* QSAR model (EPI Suite)
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Table 2. Process for the pretreatment

Pretreatment process

Filtration

pH adjustment
Solid extraction
Concentration
Final filtration

Centrifugate sample 500 mL /

Vaccum filtration

Add EDTA after adjust pH 3

HLB+MCX

Nitrogen concentration 2.0 mL
0.2 uym PTFE after add LS

Table 3. Configurations of LC-IT-TOF/MS

Configuration

Parameter

Instrument
Tonization

Nebulizing gas flow
Drying gas flow
Interface temperature

Spray voltage

Mass range
Ion accumulation time
TOF mass accuracy

Shimadzu LCMS-IT-TOF
Electrospray ionization,
positive & negative mode
1.5 L/min
15 L/min
200°C
positive +4.5 kV,
negative -3.5 kV
m/z 50-1000
30 msec.
within 5 pg/mL

TOF resolution over FWHM 12,000
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Fig. 1. Schematic diagram of conventional activated sludge process.



122 e - S -

Table 4. Quality control result of LC-IT-TOF/MS
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Recovery test result

Recovery test result

C&?;‘Sd mprs  Fortified Level (high level, %) (low level, %)
High Low average stdev. %RSD  average stdev. %RSD
Acetaminophen 0.684 20 2 69.4 3.5 51 71.2 7.3 10.3
Sulfamethoxazole  0.026 4 1 103.8 5.0 4.8 72.8 6.4 8.8
*MDL; method detection limit
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Fig. 2. Comparison of standard deviation before and after membrane filtering.
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Table 5. Design parameters for activated sludge process
design

ol thet 2879 Bt 123

Table 6. Composition of artificial wastewater

Constituent Concentration (mg/L)

Clearifier Design
Q: 10.5 L/d (5% Sludge return)
HRT: 4 hr
Effective volume: 1,750 L

Reactor Design
Q: 10 L/d
HRT: 8 hr
Effective volume: 5,000 L

500

Glucose 200 (as COD)
Methanol 50 (as COD)
(NH,SO,4 20 (as NH,-N)

K380, 5 (as PO,-P)

400

300 4

200 4

Acetaminophen (ng/mL)

100 A

50

—— acetaminophen
...... DOC

- 40

30

DOC (mgiL)

F20

F 10

0 T T
0 50 100

200 250 300

Elapsed time (hr)

Fig. 3. Acetaminophen and DOC concentration in activated sludge process.
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Fig. 4. Sulfamethoxazole and DOC concentration in activated sludge process.
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