Reseach on Detection of Alkylphenols in Water and Bottom Sediment
of Rivers and the Hakata-Bay in Fukuoka City ( )
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Summary
Seven kinds of akylphenol in water and sediment at 17 points in Fukuoka City were anayzed.
Nonylphenol and 4-t-octylphenol were detected. The concentration range of nonylphenol in water was
[<0.05~0.22]u g/L, the concentration range of 4-t-octylphenol in water was [<0.01~0.01]p g¢/L in
2002. The concentration range of nonylphenol in sediment was [<10~470]u g/kg, the concentration
range of 4-t-octylphenol in sediment was [<1.0~8.8]u g/kg in 2002. Nonylphenol was highly detected
in the eastern area of Fukuoka City. No clear correlation of nonylphenol in water and sediment was
observed.

Key Words Alkylphenoal Nonylphenol,
Water Quality Sediment, Fukuoka City
1.
14
1 3 17
13 8 2 511 1
0.608 p g/L 4-t- A-n-
14 6 4-t- 4-t- 4-n-
-n- 4-n-
0992 y gL
4-t- COoD
14 14 3
2.
1L 2L
pH3 n-
d4 30g

-63-



Water sample(1 )
IM HCI, pH3
~ Surrogate
~ NaCl 30g
Extraction (Dichloromethane 50mL x 2

Dehydration

Concentration(1mL)
~ Internal standard
GC/IMS

Fig.l1 Analytical procedure for alkyl phenol in
water

Sediment sample(50g)

~ Surrogate

~ HCI 2mL

~ Methanol 30mL
Ultrasonic extraction(10min)

Centtrifuge at 1,500rpm for 10min

Methanol phase
‘ ~ Methanol saturated with hexane
30mL
Washing
~ Mineral water 200mL
~ NaCl 10g
Extraction (Dichloromethane 50mL x 2

Dehydration

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 30min)

— Mineral water(fill up to 8mL)

~ Internal standard solution 1mL
Extraction(1min)

Load the extract onto Na SO  3g
Elution(hexane3mL)
N  purge to dryness
|« 4% diethylether-hexane 1mL
Clean up (Florisil cartrige column)
Elution(4% diethylether-hexane 8mL)

Concentration(1mL)

GC/MS/IMS

Fig.2 Analytical procedure for alkyl phenol in
sediment
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GC/IMS Trace GC2000 GCQ( (@))

DB-5MS J&W) 30mx 0.25mmx 0.25py m
60 (1min)-10 /min-280 (1min)
280
Full scan ( )
MSMS ( )
MSMS (m/z)
177
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Table1 Concentrations of nonylphenol and 4-t-octylphenol in water and sediment in Fukuoka city
Nonylphenol 4-t-octylphenol
Water May | Water Nov. Sediment |Water May | Water Nov. | Sediment
(b gv) (D) (b gkg-dry) | (U glL) (b gL) |(u gkg-dry)
Hakata Bay
E-2(East area) 89 4.
C-4(Center area) 32 .4
W-3(West area)
River
Hamada Bridge 0.17 15 3.
Najima Bridge 0.07 0.05 .4
Y asumiya Bridge 0.07
Tounomoto Bridge 0.08 0.08 130 8.8
Tidori Bridge 0.09 0.08 22 0.01 0.01
Nanotsu Oohashi 190 7.
Kyuimagawa Bridge
Tobiishi Bridge 29 1.
Muromi Bridge
Koutokuji Bridge 0.22 150 4.0
Iki Bridge 17
Kaminamazu Bridge
Genyou Bridge 0.12 0.11 470 0.01 4.
Syoudai Bridge 36
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Fig.3 Distribution of nonylphenol in water and sediment in Fukuoka city
(Concentrations of nonylphenol in river water :The average of two times measurement per year)
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Table2 Correlation with the nonylphenol concentration of sediment and other items

nonylphenol weight loss nonylphenol
(water) on drying ignition loss  Pb T-Cr As Sulfide  T-N T-P 0-C COD (sediment)
”O?V{Lptre‘f)”o' 1 023 0265 0250 0374 0391 0136 -0059 0099 0086 0163 0.568
We'ggrty'iﬂzs on 1 0955 0847 0682 0838 0939 0864 0876 0857 0.945 0588
ignition loss 1 0828 0617 0789 0873 0831 0884 0882 0912 0565
Pb 1 0537 0706 0865 0750 0876 0806 0.860 0425
T-Cr 1 0889 0538 0438 0569 0375 0586 0.289
As 1 0697 0564 0640 0618 0.706 0431
Sulfide 1 0942 0916 0918 0960 0628
T-N 1 0927 0922 0938 0534
T-P 1 0887 0966 0478
o-C 1 0895 0633
coD 1 0573
nonylphenol 1
(sediment)
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Fig.4 Relation between the nonylphenol concentration of
sediment and water for every river point

(The nonylphenol concentrations of water :The average

of two times measurement per year)
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Fig.5 Relation between the nonylphenol concentration of
sediment and ignition loss of sediment for every river point

Fig.4
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