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Synchronous second-derivative fluorimetric determination of
carbaryl and 1-naphthol using solid-phase extraction
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Carbaryl and its main metabolite, 1-naphthol, were determined simultaneously using a
synchronous second-derivative fluorimetric method. The presence of cetyltrimethylam-
monium bromide resulted in a fourfold increase in the fluorescence intensity of 1-naph-
thol together with a large bathochromic shift of the emission spectrum, ca. 100 nm. The
synchronous second-derivative spectra of carbaryl and l-naphthol in the mixture in the
presence of CTAB were completely separated by changing the synchronous wavelength
interval; with 63 nm the second-derivative spectra of carbaryl were recorded, while with
163 nm those of 1-naphthol appeared. The intensities in the spectra were proportional
to the concentration of carbaryl and 1-naphthol. The calibration graphs were linear up
to at least 1 X 10"® M, and both the correlation factors and detection limits were 0.997,
2.61 X 10™* M for carbaryl and 0.999, 2.87 X107®M for l-naphthol. Carbaryl and 1-
naphthol were completely recovered with a Sep Pak Plus C18 cartridge from some envi-
ronmental water samples with an adjusted pH of below 6.5, and were successfully deter-
mined by the proposed method.

Keywords : carbaryl; 1-naphthol; synchronous second-derivative fluorimetry; solid-phase
extraction ; surfactant; environmental water.
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Fig. 1 Excitation and emission spectra of carbaryl
and l-naphthol

[Carbaryl], [1-Naphthol]: 5 x 10" °M; 1, 2: car-
baryl; 3, 4: l-naphtol; 1 and 3: in methanol solu-
tion; 2 and 4: in solution in the presence of CTAB
(0.03 M) and 20%v/v methanol; Excitation/emis-
sion (nm): 1:280/337; 2: 280/343; 3: 299/366;
4: 304/467
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Fig. 2 Effect of CTAB concentration on fluores-
cence intensity of I-naphthol

[1-Naphthol]: 5 X 1077 M; Methanol: 20%v/v
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Fig. 3 Synchronous second derivative fluorescence
spectra of 1-naphthol

[Carbaryl]/lO_7 M+ [l-Na.phthol]/lO_7 M: 1; 0+
5,2;1+4,8,2+3,4;,3+2,5;4+1,6;5+0;
[CTAB]: 0.03 M; Methanol: 20%v/v

Table 1 Recovery of carbaryl and 1-naphthol from
distilled water with seven cartridges

Recovery, %

Cartridge
' Carbaryl 1-Naphthol
PS-2 100.0 101.2
C18. 99.7 99.9
G8 99.4 99.2
tG2 89.8 78.6
NH2 3.6 16.8
CN 17.8 22.0
DIOL 5.6 18.6

Carbaryl and 1-naphthol; 4 ug; Sample volume: 200
ml
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Fig. 4 Effect of pH on recovery

O: carbaryl 0.025 mg1'; [I: 1-naphthol 0.018 mg
17 Sample volume: 200 ml; Cartridge: Sep Pak
Plus C18
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Table 2 Simultaneous determination of carbaryl
and 1-naphthol in environmental waters

Water Recovery, %T

Carbaryl 1-Naphthol
Tap 98.4 (£2.4) 99.6 (£1.8)
Well 102.2 (£3.1) 95.3 (£2.9)
River 1 98.8 (£4.0) 99.9 (£3.1)
River 2 99.1 (£4.4) 103.1 (£3.4)
Lake 110.7 (£5.7) 107.2 (£5.2)
Sea : 99.9 (£4.8) 100.6 (£3.2)

f Average recovery (n = 3).

Carbaryl spiked: b ug; 1-Naphthol spiked: 3.6 ug;
Sample volume: 200 ml; Cartridge: Sep Pak Plus
C18 '

BEFTEETH 55, EBBMECBLWTREERE2
BmlEELTSHILIILEOT, EEOEMHRIL 20
EThH5.

HNWINY VR 1-F T =& ZNZI0.02 ug ml '
 ZE UK 200 ml OBEEND, CI8H—FY v VE

AvCEAMAE L7z 5 MoK LRIRERE T o 7
FER, AN YVTIEREHEIE 99.7%, I EERE
72 2.3%, 1-77 b=V Tl 99.9% R 3.8% Tdh- 7.
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