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Analysis of the Secondary Effluent of Municipal Wastewater in North China

WANG Shu-tao' ; WANG Hong”> MA Jun', ZHANG Guang-de’, LIU Hui-ling'
(1.School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, Chinas 2. Harbin Drainage Limited
Company, Harbin 150010, China; 3. Assessment Center of Environmental Engineering of Harbin, Harbin 150076, China)

Abstract: The secondary effluent from a municipal sewage treatment plant was fractionated into three parts: the dissolveds the near-colloidal
and the suspended. The variation of each composition was investigated individually during winter> spring and summer. The fractionation study
revealed that the dissolved COD and DOC accounted for 78.2%-86.5% of total COD and 82.6%-86.6% of TOC, respectively. The
molecular weight distribution (MWD) of the secondary effluent indicated that the organics with molecular weight (MW) < 1 000 accounted for
56.3%-62.8% of total organics. The organic components constituted 75.54%-89.93% of the mixture of suspended and near-colloidal matter.
The size distribution of the particles showed that the particles ranging from 2.00 to 6.84 pm constituted more than 80% of the total particles.
The secondary effluent was relatively poor biodegradable with only 0.195-0.283 of BODs/COD ratio and 0.156-0.26 of BDOC/DOC ratio. The
GC/MS analysis detected 43 and 26 kinds of compounds in dissolved and in suspended forms, respectively; and most of them are bio-refractory
according to the functional groups of the chemicals. Biodegradability of the secondary effluent should be enhanced for improving the sequential
biochemical removal efficiency for the organic matter.
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Table 1  Distributions of COD in dissolved; near-colloidal and SS forms in secondary effluent

2006-01-04 ~ 2006-01-15

2006-04-02 ~ 2006-04-15

2006-08-03 ~ 2006-08-15
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Table 2 TOC distributions in dissolved, near-colloidal and SS forms in secondary effluent

2006-01-04 ~ 2006-01-15

2006-04-02 ~ 2006-04-15

2006-08-03 ~ 2006-08-15
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Particle size distribution of secondary effluent
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size ranges by coagulation-sediment-filtration process
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Table 4 SUVA characteristics of the organics in different molecular weight ranges
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Table 5 Biodegradability of the secondary effluent indicated with BDOC and BODs/COD
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2006-01-04 ~ 2006-01-11 1.56 10.06 0.155 10.11 51.9 0.195
2006-04-02 ~ 2006-04-15 1.87 9.23 0.203 13.67 48.34 0.283
2006-08-03 ~ 2006-08-15 2.12 8.12 0.261 13.55 52.41 0.259
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Table 6  Percentage of BDOC in different M, ranges accounting from total BDOC
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Fig.4 Total iron current (TIC) chromatograms of the organics in dissolved and suspended solid forms

RT ZRHKPIBRBENZZFY R ENYBSEARIED R
Table 7 Structural characteristics of the compounds in

dissolved and SS form of secondary effluent

AR AT L) BB AR AT
4hH K JIT i b Ko T 7 B

/R %1/ % /Fh 11/ 9%
Leks 12 27.9 4 15.4
4] 2 4.7 6 23.1
TR EY 14 32.6 2 7.7
BB 7 16.3 3 11.5
i de 2 4.7 7 26.9
e AaY] 3 7.0 2 7.7
He 8 18.6 5 19.2
— 43 (& — 26 (Bt —

WAE B AL B4 o 4 R 22 50
3 it

(1) g5 REKW, WA cop v g /K& coD
H 78.17% ~ 86.54% , M &iF A COD &7 10.11% ~
17.02% 35 IR ZS COD He i 4.8% s WA TOC

dT KR TOC 1 82.59% ~ 86.57% s &)
AHLAS P FT ) 75.54% ~ 89.93% ; — 2t
K KLY 80% HIBURL S AT 4 2.00 ~ 6.84 ym Z[H] .

(2) g K vl AR AR 82, BODS/COD 4
0.195 ~ 0.283, BDOC ¥ {5 DOC ) 15.6% ~ 26% . %
fE PRSI A HL B GO/MS F il 25 B, B
HIRREE =TT DY G TN TCHO LS Y5
S B RAE DI 589% F1 35% . AT WL I 4544
B, RZ AHEREAREA LY.

(3) T =g K K2 0 X B g A WLy, H
A AR AR 22, ST v (R A LA 22 B e, b g
e T A, A e A R IS SRR
AT 2 AN )

B B BOR RN QR ORI H B E 4
(705013 X A 5T 1K) SCHF, Tk G 7K V5 3C 5 V5 7K Ak
45T SCRERAS B
B % 3k
(1] Edik, XSO . M Ry miv]. Jbst: hEEw T



1104 7N 53

B

P

% 30 &

[2]

[4]

6]

[7]

[8]

A RRAE, 1999. 248-250.

AU, WAL 0TS KR BE AR B P A L B 2B
HEERIE, 2000, 21C11): 73-76.

P RPN TR AT, SREE2, 1991,
10(6): 68-72.

Rozzi As Malpei F> Colli Ss et al . Distribution of absorbance in the
visible spectrum related to molecular size fractions in secondary and
tertiary municipal-textile effluent [J1. Wat Sci Tech, 1998, 38(4):
473-480.

Edzwald J K> Tobiason J E. Enhanced coagulation: US requirements
and a broader view [J]. Wat Sci Tech, 1999, 40(9): 63-70.
HRE, FHIE, B, 5. AN T R ARG
NIRRT 0 2 R AL B BORTT]. AR AR BEOR, 2003, 3
(6): 155-158.

SRR, WREHT . WOl KT R EE )], B
%, 1993, 12(3):225-229.

Ding W H> Tzing S H. Analysis of nonylphenol polyethoxylates and

their degradation products in river water and sewage effluent by gas

[o]

L10]

[11]

[12]

chromatography-ion trap (tandem) mass spectrometry with electron
impact and chemical ionization [ J]. J Chromatography A, 1998,
824: 79-90.

Uchler T K> Brzezinski H. Application of GC-MS/MS for the analysis
of PCDD/Fs in Sewage Effluent [J]. Chemosphere, 2000, 40: 213-
220.

Hilton M J, Thomas K V. Determination of selected human
pharmaceutical compounds in effluent and surface water samples by
high-performance liquid chromatography-electrospray tandem mass
spectrometry [ J1. J Chromatography A, 2003, 1015: 129-141.
Rodryguez I Quintana J. B> Carpinteiro J. Determination of acidic
drugs in sewage water by gas chromatography-mass spectrometry as
tert-butyldimethylsilyl derivatives [ J1. J Chromatography A, 2003,
985: 265-274.

Osemwengie L. I, Steinberg S. On-site solid-phase extraction and
laboratory analysis of ultra-trace synthetic musks in municipal sewage
effluent using gas chromatography-mass spectrometry in the full-scan

mode [J]. J Chromatography A, 2001, 932: 107-118.





