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Fig. 1 Constant-energy synchronous fluorescence spectra of 5
X1077 g » mL™" fluorene, 25X 1077 g + mL™'L car-
bazole, 0.5X 107 g+ mL™" benzo[ & Jpyrene, and 0. 4

X107 g« mL™" perylene with different Av value
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Fig. 2 Derivative synchronous spectra of (1) four pure com-
pounds and (2) a mixture of four compounds 5X1077 g
* mL™! fluorene, 25X 1077 g « mL™" carbazole, 0.5
X 1077 benzo[ ] pyrene, and 0.4 X 1077 g + mL™*

perylene, Ay=1 400 cm™'
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Table 1 Analytical results

c d 108 Linear range Method Calibration graph Blank signal 10°Det. limit
-Ompoun /(g + mL™1) etho I=ac+b r Mean S. D. /(g +mL™)
Fluore 020 A0) I=5.74X10%—1. 56 0.999 7 1.51 1. 43 0.75

uorene ‘ B(1)  [=3.28X10%—0. 84102 0.999 7 3. 44 2.02 0.18
Carbazol 0—2.0 A 1=2.39X103¢+2. 23 0.999 8 1.34 1.51 1.9
arbazole : B(1)  I=1.46X10%+0. 69X 102 0.999 9 3.74 2.07 0.43
Benzo[ o] 012 A  I=2.16X10%c—0. 88X 102 0.999 8 1. 80 1.30 1.8
pyrene ’ B(D I=1.59X10%c—7. 64 X102 0.999 8 3.48 1. 58 0.30
Pervlen 012 A 1=1.06X10*—10. 89 0.997 8 1. 69 0.08 0.022
erylene : B(1) I=1.86X10%+78. 1 0.999 8 2.73 0.12 0.019

A(0), B(1)=zeroth-, first constant energy synchronous spectra, respectively; I=Intensity; ¢=concentration in yg * mL~!; a and b =
constant; The mean value is based on eleven blank measurements. S. D. represents the standard derivation of blank signal. Limit of detec-

tion, concentration given a signal three times the standard derivation of blank measurements

Table 2 Determination of four compounds for artificial samples

Samples 108 Amount known/(g « mLL.~1) 108 Amount found*/(g » mLL~1) Relative error/ %

Flu* Car* BaP* Pery* Flu* Car”* BaP* Pery* Flu* Car” BaP* Pery*
1 50.0 100. 0 1.0 8.0 49. 3 103.0 0.98 8.03 -1.4 +3.0 —2.0 +0.4
2 40. 0 80.0 2.0 4.0 39.0 84.0 2.08 4. 04 —2.5 +5.0 +4.0 +1.0
3 30.0 50.0 5.0 5.0 28. 8 49.5 5.0 4.8 4.0 —1.0 0.0 —4.0
4 20.0 40.0 6.0 2.0 20.5 39. 6 5.8 2. 06 +2.5 —1.0 —3.3 +3.0
5 0.0 60.0 4.0 6.0 0.0 60. 3 3.8 6.2 0.0 -+0.5 —5.0 +3.3
6 8.0 70.0 3.0 10.0 8.1 71.8 2.9 10. 2 +1.3 +2.6 —3.3 +2.0

* Flu, Car, BaP and Pery represent Fluorene, Carbazole, Benzo[« |pyrene, Perylene respectively. a with derivative constant-energy syn-

chronous fluorescence technique
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Table 3 Recovery of four compounds of river samples

Samol 108 Amount added/(g « mL.~1) 108 Amount® found/(g » mLL~ 1) Recovery/ %
Samples
Hmpies Flu Car BaP Pery Flu Car BaP Pery Flu Car BaP Pery
1 50.0 100. 0 1.0 8.0 46.0 95.3 1. 05 7.9 92.0 95.3 105.0 98. 8
2 40. 0 80.0 2.0 4.0 39.0 80.5 1. 95 4.03 97.5 100. 6 97.5 108. 0
3 30. 0 50.0 5.0 5.0 27.0 51.5 4. 80 4.8 90. 0 103.0 96.0 96.0
4 20.0 40.0 6.0 2.0 18.5 39.8 5.98 1. 95 92.5 99.5 99. 6 97.5
% as Table 2
Table 4 Recovery of four compounds for tap water samples
S 1 108 Amount added/(g * mLL™ 1) 108 Amount® found/(g « mLL™ 1) Recovery/ %
Samples
Hmpies Flu Car BaP Pery Flu Car BaP Pery Flu Car BaP Pery
1 50.0 100. 0 1.0 8.0 47.0 104. 0 9.2 7.8 94.0 104.0 92.0 97.5
2 40. 0 80.0 2.0 4.0 38.0 80. 3 1.92 3.6 95.0 104.0 96. 0 90. 0
3 30. 0 50.0 5.0 5.0 28.0 51.2 4.7 4.6 93. 3 102. 4 94.0 92.0
4 20.0 40.0 6.0 2.0 19.5 37.4 5.6 1.9 97.5 93.5 93.3 95.0
% as table 2
2.6.2 RABLH TT9OEME .
Bt 48 e A T R AR, e e B T B2 1 TR SEE A 0 (=1 400 em™ D E KBk

B A —E R e FHE A BOEGR A EE ZI07R0 ., RUIAEE 3 ME B, — B S8R 200t



% 2 1 JeigeE S 353

TEILIE 3. 7GR 3(a) 380, 438 nm ARJRAI BRI o] BYRIEEME. dOGIEE S(D AL, — B SRR SO OL S A 4
BB AERYHFALEE , (FOGTE I BAARSR AP T B, R TR ISR AE MR . (A AR A R

2 801 @ san6o 38074 %» 601 1) 390.57,408.59

z ‘ £ 4

£ 601 g

B & 20

£ g

Q

§ 1 é 0 16, —15,

wn b B

2201 % 20

: = 40

F % 323, -48

=) = v

E £ o0

g =

& ] g 80 380, 82
250 300 350 400 450 500 Bh0 O 0 BRo

Wavelength/nm Wavelength/nm

Fig.3 Zero (a) and first (b) derivative synchronous fluorescence spectra of sample 3 for airborne particulates Av=1 400 cm™!
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Table 5 Recovery of four compounds for airborne particulates

No 108 Amount present/(g « mL.™ 1) 108 Amount® added/(g » mLL."!) 108Total amount found?*/(g * mL~!) Recovery/ %
Flu Car BaP  Pery Flu Car BaP Pery Flu Car BaP Pery Flu Car BaP Pery
1 0 0 0.70 11. 8 4.0 8.0 1.0 8.0 3.9 8. 05 1.72 20.0 97.5 100.6 101.0 101.0
2 0 0 0.45 5.1 3.0 6.0 2.0 4.0 2.8 6.08 2.50 9.20 93.3 101.0 102.0 98.9
3 0 0 0. 50 8.4 2.5 5.0 2.5 5.0 2.3 5. 08 2.90 13.2  92.0 102.0 96.7 98.5
4 0 0 0.15 2.9 2.0 4.0 3.0 2.0 1.8 3.65 3. 00 4.8 90.0 91.2 95.2 98.0

as table 2
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Rapid Simultaneous Analysis of Fluorene, Carbazole, Benzo| ¢ |pyrene,

and Perylene by Derivative-Constant Energy Synchronous Fluorescence
Spectroscopy

ZHANG Ru-ping, HE Li-fang”
Department of Chemistry, Longyan College, Longyan 364000, China

Abstract A new method of derivative constant-energy synchronous fluorescence (CESF) spectroscopy for the simultaneous de-
termination of fluorene, carbazole, benzo[ a |pyrene and perylene was developed. The comparison and explanation of its perform-
ance are presented. The derivative CESF spectra are apparently more structured than the direct CESF. The scanning of deriva-
tive CESF is more effective than derivative constant-wavelength synchronous fluorescence spectroscopy. By using this method,
real samples (tap water, seawater and airborne particulates) were determined directly and good results were obtained. The re-
coveries in tap water, seawater and airborne particulates were 90. 0%-108. 0%, 90.0%-104. 0% and 90. 0%-102. 0% respective-
ly.

Keywords Constant-energy synchronous fluorescence spectroscopy; Polynuclear aromatic hydrocarbons; Derivative technique
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