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Fig. 1 Typical EEM of petrochemical wastewater (1%)
Table 1 Wavelength and intensity of peaks
of petrochemical wastewater
Aex/Aem Aex/Aem
45 L i3 = i3
w5 /(nm/nm) I ] /(nm/nm) 1
A 230/305 1536~1697 E 355/400 640~675
B 230/345 8 500~9 232 F 355/385 542~581
C 280/345 4 070~4 595 G 375/405 426~459
D 280/380 3395~3672 H 370/425 360~392
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Fig. 3 Relationship between fluorescence intensities of peaks
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Table 2 Coefficients of linear relationship between

fluorescence intensities of peaks

[X 3§, Aex =220~320 nm/Aem =230~440 nm
Aex =220~320 nm/ Aex/Aem 230/345 280/380
Aem =230~440 nm 280/345 0. 905 0. 882

[X 33, Aex =320~400 nm/Aem = 230~440 nm
Aex =320~400 nm/ Aex/Aem  355/400 355/385 370/425
Aem = 230~440 nm 375/405  0.849 0. 904 0.997
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Fig. 4 EEMs of (1) petromeum-water and (2) petroleum ether-water
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Fig. 5 EEMs of (1) ofp-dichlorobenzene-water, (2) phenol solution and (3) benzene-water
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3-D Fluorescence Properties of Petrochemical Wastewater

WU Jing', CAO Zhi-ping', XIE Chao-bo', SUN Ya-nan'**, DAI Chun-yan', XIANG Xi'

1. Environment Simulation and Pollution Control State Key Joint Laboratory, Department of Environmental Science and Engi-
neering, Tsinghua University, Beijing 100084, China

2. China’s Oil Jinzhou Petrochemical Company., Jinzhou 121001, China

Abstract Petrochemical wastewater is one of major types of industrial wastewater in China. It is of huge quantity and causes
serious pollution. Wastewater contains lots of fluorescence matters. Its fluorescence spectrum could exhibit organic components
and unique for each sample like fingerprint. Thus it is referred to as fluorescence fingerprint of water quality, in brief aqueous
fingerprint. This paper presented that there were almost 10 peaks in the aqueous fingerprint of petrochemical wastewater from a
large-scale petrochemical plant, including the peak at the excitation/emission wavelengths (A /Aem) of around 230/340 nm. That
peak exists in the fluorescence spectra of various petroleum materials. The aqueous fingerprint was divided into 3 zones according
to the relationship of fluorescence intensity of peaks: the linear relation between the peaks from different zones was not signifi-
cant while that between the peaks from same zone was significant with coefficients of above 0. 85. The zone around Ao /A =
230/305 nm might relate to benzene compounds and the zone around A /A = 220~ 320/230~440 nm (excluding the zone a-
round Ae/Aen =230/305 nm) showed close relation with the raw materials (petroleum materials). The intensity of each peak had
a fixed range. That range and relationships between peaks could be the evidences for diagnosing if the performance of the produc-

tion processes is proper.
Keywords Petrochemical wastewater; 3-D fluorescence spectra; Aqueous fingerprint
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