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This study was conducted to examine NP2EO and OP2EO which are in the primary and secondary settling
tank sludge at the municipal wastewater treatment syssem(MWTS). This MWTS has two parallel paths of treat-
ments. One is a traditiona aerobic biological treatment system, and the other is a advanced treatment system,
AZ0. The result is that at the traditional system NP2EO was 772.9 ug/kg and OP2EO was 20.0 ug/kg in the
primary settling tank sludge, and in the secondary one, NP2EO was 1,570.5 ug/kg and OP2EO was 40.0 ug/
kg, respectively. And at the A%0 system NP2EO was 49.6 ug/kg and OP2EO was 0.8 ug/kg in the primary
settling tank dudge, and in the secondary tank, NP2EO was 272.3 ug/kg and OP2EO was 15.4 ug/kg. For anal-
ysis, we used LC-MS-MS to get better separating efficiency, and the ionizing method was ESI(+). Ammonium
acetate was supplemented as ionization support material.

Key words. NP2EO, OP2EO, MWTS, Traditiona aerobic biologica treatment system, Advanced treatment
system, LC-MSMS
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Fig. 1. Structure of nonylphenolethoxylate (NP9EO).
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Fig. 2. Sample pre-treatment procedures.
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Table 1. Concentration of calibration standards

Table 3. Conditions of eluants on LC
50 mM Ammonium flow rate
Acetate Methanol (uL/min)
0.0 min 60 40 250
17.0 min 0 100 250
20.0 min 60 40 250
25.0 min 60 40 250
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Table 4. Recover efficiency and MDL of analytical method
used in this study

CS1(mg/L) CS2(mg/L) CS3(mg/L) CS4(mg/L) Recovery(%) MDL(ug/L)
NP2EO 0.009 0.018 0.090 0.450 NP2EO 88.0 0.0035
OP2EO 0.010 0.019 0.095 0.475 OP2EO 86.6 0.0018
Vo1 188009 2209992 W Y=1.1479704009% R2=09982 W:Equal
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Fig. 3. Calibrations curve for NP2EO and OP2EO and their R2
Table 2. LC-MS-MS operation parameters
Target m/z Parent m/z Product Collision ~ Spray voltage Vaporizer Sheath gas Aux gas
compounds mass mass energy W) temI()Oe(r:e)lture pr?ss_t)lre pr((aSS})lre
psi psi
NP2EO 326.17(+) 183.0 10
4,800 200 40 25
OP2EO 312.16(+) 182.9 13 ’
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Table 5. Levels of NP, OP, NP2EO, and OP2EO in different sludges

NP ugkg OB ugkg  NP2EO, ugkg OP2EO, pg/kg
Conventional Primary sludge 15.83 29.17 772.92 20.00
Activated Sludge Secondary sludge 45.50 84.50 1,500 40.00
Sludge cake 35.48 35.48 1,400 26.13
Primary sludge 19.80 22.20 49.60 0.80
A20 Sludge from anaerobic tank 55.00 152.00 709.00 17.00
Sludge from anoxic tank 40.00 98.67 245.30 10.67
Secondary sludge 56.9 131 272.0 15.4
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