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Summary

Nonylphenol was highly detected in the river sediment of the western area of Fukuoka City in 2002. For
more research at the high concentration nonylphenol area, 13 points of water and 6 points of sediment
were analyzed. Detected level of nonylphenol in water at al points was below PNEC(Predicted no effect
concentration:0.608 y  g/L). Nonionic surfactants was detected above 0.15mg/L in inflow water from the
residential area. Nonylphenolethoxylates(NPEOs) of long ethoxylate chain were main in inflow water
from residential area. It was considered pollution source of NPEOs was in the residential area
Nonylphenol was detected at the level of 250 g/kg in sediment of the most downstream and 5~27

M o/kg in sediment of the other points.
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Fig.1 Map of Enokuchi river basin and sampling point

o Sampling point of water and sediment

Water sample(1 )
~ 1M HCI, pH3
~ Surrogate
~ NaCl 30g
Extraction| (Dichloromethane 50mL x2
Dehy|dration
Concentration(0.1mL)
‘ « IN-KOH-ethanol 0.5mL
~ Diethyl sulfate 0.2mL
Derivative(stand for 30min)
| — IN-KOH-ethanol (fill up to 5mL)
Alkaline digestion(stand 70 for 1hr)
‘ — Mineral water(fill up to 8mL)
~ Internal standard solution 1ImL
Extraction(1min)

Load the extract onto Na SO

Elution(hexane3mL)

Concentration(1mL)

GC/IMSIMS
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Fig.2 Analytical procedure for akyl phenol in water

Sediment sample(20g)
~ Surrogate
~ HCI 2mL
~ Methanol 30mL
Ultrasc|nnic extraction(10min)
x2
CenttrifugTa at 1,500rpm for 10min
Methianol phase
Wash with hexane saturated with methanol 30mL
‘ « Mineral water 200mL
~ NaCl 10g
Extracti|on (Dichloromethane 50mL x2
Dehy|dration
Concentration(0.1mL)
‘ « 1IN-KOH-ethanol 0.5mL
~ Diethyl sulfate 0.2mL
Derivative(stand for 30min)
| « IN-KOH-ethanol (fill up to 5mL)
Alkaline digestion(stand 70  for 1hr)
‘ < Mineral water(fill up to 8mL)
~ Internal standard solution 1ImL
Extraction(1min)

Load th|e extract onto Na SO
Eluti c|)n(hexane3mL)
N  purge to dryness
| — 4% diethylether-hexane 1mL
Clean up (Florisil cartrige column)

Elution(4% diethylether-hexane 8mL)

Concentration(1mL)

GC/MSIMS
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Fig.3 Anaytica procedure for akyl phenol in sediment
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LC/MS/MS  Agilent 1000/API4000
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Water sample(1 )
|  Nacl 30g
Extraction (Dichloromethane 50mL x 2
4% |
ImL 4% Dehydration

/ 10ml | .
Concentration(0.1mL)
1% 8mL imL

« 1IN-NaOH 5mL
GC/IMSIMS Fig.3 ~ Toluene 1mL

Extraction(1min)
4. GC/MS/MS |
N  purge to dryness
GC/MS Trace GC2000/GCQ( (@)

| ~ Acetonitrile 1ImL
DB-5MS JX&W) 30mx 025mmx 025y m LC/MSIMS

3mL

60 (Imin)-10 /min-280 (1min) Fig.4 Analytical procedure for NPEO in water
280
MSMS (m/z) Table 1 Compound-specific ESI-MSMS Parameters
NP 177 SRM Declustering ~ Collision

t-0P 163 Compound Trace(m/zZ)  Potential (V) Energy(V)
4-n- 234 NP1EO 282127 36 7
4-t- 178 NP2EO  326-.183 46 17
4-n- 192 NP3EO 370227 66 19
4-n- 206 NP4EO 414397 51 15
4-n- 220 NPSEO  458- 441 56 19
135 NPGEO  502-.485 66 21
1.05eV NP7EO 546529 71 23
NPSEO  590-.573 9% 25
5 NPEO NPOEO 634133 76 37
oL NPIOEO 679 662 81 29
304 NP1IEO 72289 101 59
NPI2EO 76689 81 57
Somk 2 NPI3EO 810133 76 45
0.ImL IN-NaOH Sml NP14EO  854-.89 66 67
imL NPISEO 898133 106 47




Table 2 The result of water anaysis

NP t-0P MBAS Nonionic Surfactants EC pH
Point (Y ) ) ( ) ( ) ms__ )
1 Main <0.05 <0.01 <0.02 0.04 13 7.7
Enokuchi 2 Main <0.05 <0.01 0.04 0.02 18 7.8
River 3 Main <0.05 <0.01 0.06 <0.02 16 7.9
4 Main <0.05 <0.01 0.06 <0.02 18 8.0
Upstream 5 Main 0.05 <0.01 0.07 0.15 19 8.0
6 Inflow 0.07 0.01 0.08 0.18 26 8.4
1 7 Inflow <0.05 <0.01 0.10 <0.02 26 7.6
Downstream 8 Main <0.05 <0.01 0.07 <0.02 21 7.8
9 Inflow <0.05 <0.01 0.07 0.67 460 7.5
10 Main <0.05 <0.01 0.15 <0.02 1200 7.6
11 Main 0.06 <0.01 0.13 0.03 2400 7.9
12 Inflow <0.05 <0.01 0.10 <0.02 34 7.6
13 Inflow <0.05 <0.01 0.11 0.02 29 7.5
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Fig.5 Concentrations of NP,Nonionic surfactans and

MBAS in water
Fig.6 The distribution of NPEO and NP in water



Table 3 The result of sediment analysis

Weight loss Organic
NP t-0P on drying Ignition loss Sulfide carbon T-N
Point Q k) ( ko) (%) (D) m__9) m__9 m__9
Enokuchi 3 Main 5 <1.0 22 1.0 9 2.8 0.06
River 5 Main 7 <1.0 24 1.0 53 1.4 0.10
Upstream 8 Main 11 <1.0 22 0.8 29 1.5 <0.01
! 9 Inflow 27 1.5 25 1.4 55 2.9 0.19
Downstream 10 Main 20 <1.0 24 1.1 32 2.8 0.17
11 Main 250 2 41 5.8 190 16 1.0
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