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Study on the evolution of dissolved organic compounds in the
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Abstract: The molecular components of dissolved organic matter (DOM ) in sewage source ( refining , acid and chemical wastewa-
ter) from a wastewater treatment plant in a refining-chemical integration plant was characterized by three-dimensional fluorescence
excitation-emission matrix and Fourier transform ion cyclotron resonance mass spectrometry. It was found that the refining wastewa-
ter had low content of dissolved organic carbon (DOC) and CHO compounds ( containing carbon , hydrogen , and oxygen atoms in
the molecules ) were the major polar substances ; while the chemical wastewater and acid wastewater had high DOC and showed
high abundance of polymer-based oxygen- containing sulfur compounds (CHOS). The transformation of these compounds during
the process of hydrolytic acidification , aerobic contact oxidation , and ozone catalytic oxidation were investigated. It was observed
that the aliphatic and unsaturated phenolic CHOS compounds could be effectively degraded in the hydrolysis acidification process.
After biochemical treatment, 86% of organic matter was reduced. Among them , the molecular condensation degree was low , and
the compounds showing tyrosine-like characteristics in the fluorescence spectrum could be effectively removed in the biochemical
unit. Ozone catalytic oxidation unit had a good performance on the reduction of humic-like compounds. Moreover, in the process of
biochemical unit, the results showed that the removal efficiency of DOC , fluorophores , and polar compounds were little affected by
the characteristic of the incoming water. The major factors that influence the biodegradability were the refractory organics mainly
consisting of tryptophan-like , multiple-oxygen-atom CHOS compounds.
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Fig. 1 Process flow chart and sampling points of a comprehen-
sive sewage treatment plant in a petrochemical enterprise
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Table 1 Comparison table of water quality characteristics

and organic composition of different wastewaters
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Fig.2 3D—EEM of dissolved organic matter in organic
phase and aqueous phase of three wastewaters

P T 2 R, = 2k KRG T 3 11 26 6 3 AT 14 B
HMG AR T I &R L kI E /K R4E T % K (1) DCM
5 7K R ARG T 81 ) 7 Ol 3 AT — B, i R M % K DCM
HH 5 KA G HE AR, 23 5 ol B R g R T 25 64
MR . Forh B 28K 2R ¢ 5L AR R AL I K I R A
PEICFEH 3 FpIE KgAK

3F K K A E R A W Bl S A X S R
LK 3,

L THRRBTK DBE 20 =152 53 u4 55 86 87 #8 u9 10 w1l w12 13 514 =15 w16 517

025
B 02
=S
015 i
0l |
005
o |I”|“|. ll,
070" 000D G \anoo*o\yobkvobbw\@\@\@\@\@\
\\\\\\ 0P0P R 0we 8 0% 2% %
SRSt e*e‘e\e*e\?%e o ofoF
4 PREEBK DBE #7 88 89 =10 mll sl2n13ul4ui5ui6 nl7 nig n 19
3
025
w02
=015 I
01
005
0 1
02070100 0 e e R o’o‘ow@"o“o“o’o*o\o”@‘@‘@\@*ww
S ~e§§?@e@%@ 2 070 000"
2 THAK DBE #0 sl 253 m4u5u6u7 u8u9uml0nllnl2ul3uldnls
025
w02
#ools
0l
005
0 sl inin
207000207027 G A2 2 O’O“O*o‘o“o“o“o‘o‘o”o“%‘%\@*@*@\W
S \e*e\%\;%@e@ Qere” 00 TooF

E3 3HMEKKEBEEXEMMENENEEE

Fig. 3 Relative abundance of the identified compounds
in the aqueous phase for the wastewaters
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Table 2 Bulk properties of high-concentration

SAKAETEREEL

wastewater treatment process

B 3R 4”7J<fmt 5% 3/4 6" B4
K K AR
COD/(mg-L7™") 1151 564 83 57
AA/(mg-L) 40.9 26.5 14.2 8

EDOC/(mg-L™") 174.2 178.2 25.3 17.3
DCM A DOC /5 [b/% 31.26 28.86 9.56 7.98
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Fig. 4 3D-EEM spectra of aqueous phase DOM from
the high-concentration wastewater treatment process
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Fig. 5 3D-EEM spectra of organic phase DOM from the

high-concentration wastewater treatment process
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Fig. 6 Relative abundance of identified compounds in aqueous
phase of the wastewaters from the high-concentration
wastewater treatment process
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CHO and CHOS formulas in the aqueous phase of
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Table 3 Variations in the types and quantities of polar

compounds in high-concentration treatment processes
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Table 4 Changes of DOC,COD and NH,-N before and after

biochemical treatment of low-concentration sewage treatment process

gk KRR S
M mwak ORTTC sabiok > BT

IKRE SR U5 DOC/(mg-L™") COD/(mg-L™") &H&/(mg-L™")
172 44k i 55.3 236 37
12405 9.6 37 1.7

0, 647 1498 1987 1320
N0, 63 208 707 419
0.8, 857 691 987 1217
NOS 98 50 176 166
Bt 1665 2447 3857 3122

HI T 7 3% 3R], o I B B 7K A6 MU KRR v
ARBERKFEEARIASY, EE MRS
Yy G WAL S P e O R I R A W 2
KA GW . KRB, £ T KE /R CHO 28 0]
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Fig. 8 3D-EEM of dissolved organic matter in effluent of biochemi-
cal unit of high and low concentration wastewater treatment process
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