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Occurrence characteristics of organic components in domestic
sewage in terms of particle size distribution

LI Yanbo WANG Xu LIU Junxin™"

(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085, China)

Abstract: In this work, several wastewater samples collected from Beijing and Tianjin areas of China
were used as representatives to investigate the concentration levels and distribution by profiles of total
organic matters and major carbonaceous components (i.e., proteins, carbohydrates, lipids and
volatile fatty acids) in relation to particle size distribution by employing a filtration approach.
Furthermore, the relevant occurrence characteristics of organic constituents present in the samples
were fully explored with statistics approaches. The results indicated that proteins had the highest
fraction (46.9%—48.3%) followed by carbohydrates (4.7%—11.0%) and lipids ( 3.4%—
11.8%) , as well as being the dominant component at each level of the expected size distribution. In
addition, the wastewater samples consisted of substantial proportion of the particulate ( >100 pwm)
and ultra-colloidal ( 100—1 wm ) organics, whereas the colloidal (1—0.15 wm) component
accounted for the lowest percentage. Spearman correlation analysis suggested common sources and
similar environmental fates of the particulate and soluble (1—0.15 wm) organics in the raw
domestic wastewater. Therefore, improving the efficiency of solid-liquid separation and facilitating
carbon-to-resource conservation might be the feasible strategies to maximize the utilization of
wastewater organics.

Keywords: Municipal wastewater, particle size distribution, organic components, occurrence
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Table 1 Concentration determination of organic components in relation to particle size distribution

AN IR A 31 TR AN IR 3 A
N 100 pm Neaw =N100 pm No.as—0.15 wm N0.45 pm "Neo.15 wm
Nioo-1 um N100 pm =Nt pm No.1s—0.001 pm No.15 um ~Neo.001 pm
Ni-0.45 pm Nt m~Neo.4s pm N0.001 pm N0.001 pm

LN, MUK 4 AR

1.4 83

R B A M M52 VFAs TEZKRE S ALY H A RAT U ], 75 0 2 4541 40 11 COD 755 R 8.
MEA SCHRKF |, A AL 7 B PTE RB0H DN A~ 2H A5 B AN [R) T A i 22 5305 1 20 AR i FH )
BA LI R B R SCHR A B PR L3R 2.

®2 AR LT R

Table 2 Chemical formulas and convention factors of different organic matters

HHLH EZL gl A= COD B A%/ (g COD-g™")
BT CigHy 05Ny 1.50
s (CgH,06), 1.07
g CsHg O, 2.03
LR C,H,0, 1.07
5] C3Hg0, 1.51

2 AR5
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FHHLYI (R 100—1 wm,20.8—97.2 mg- L™, F3{H 66.2 mg- L"), IS A LY (Ki4E 0.15—
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BSHEWY)Z AR B EFAE (P<0.05) , F IR S FA i S VL FE TS K AEE 2R R B 3. 75
JKIR) TOC e BEKSEANI 1 ffis (11.6—28.8 mg-L™"  SFEHI{H 20.4 mg-L™") , 5 TCOD &2 25 FAHL, A AL
& TOC Y FEIREIN V B ARREAE. b RS B I AR AL ok B 7K T3 R 3630 (4.2—9.0 mg - L7
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Fig.1 Concentration and percent distribution profiles of organic components at different particle size categories.
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Table 3 Spearman’s correlation analysis

>100 pm 100—1 pm 1—0.45 pm  0.45—0.15 pm  0.15—0.001 pm  <0.001 pm
>100 pm 1.000

100—1 pm 0.377 1.000

1—0.45 pum 0.569 -0.084 1.000

0.45—0.15 pm 0.452 0.164 -0.172 1.000

0.15—0.001 wm 0.883 " 0.502 0.636 0.226 1.000

<0.001 pwm 0.795" 0.412 0.445 0.471 0.611 1.000
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Fig.2 Concentration and distribution of proteins in different particle size categories
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Fig.3 Concentration and distribution of sugar substances in different particle size categories
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x4 KEERIEEYI T VFAs (A0 mg- 17

Table 4 Determinations of lipids and VFAs in different wastewater samples (mg-L™")

EES L [18):3 TR TR) TR (53R
Sample BJ-1 10.56+2.35 19.22+3.45 6.59+1.35 ND ND
Sample BJ-2 14.21+4.62 6.45+4.21 ND ND ND
Sample TJ 9.151.92 9.98+1.59 ND ND ND

T = ND AURY BT BT T (346 1 R

2.3 WG KA DL S RAE AR

ARSI 2 5815 KA LA S HAEAS [RPRLAR T A TRAE AR AR a0 1] 4 B 7R N IR 1, 4575 /KR
FAE AL 2H R E AR AL Ee i B SR IT LG B R (46.9%—48.3%) , 5 Ak 22 1R A F 5T Y 4 SR A
R0 ) B 43 7 LAY IX TR (4.7%—11.0% ) (K T HoA I8 A 25 31, 33 ol BB 5 24 b i B A= 3% 20 451
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Fig.4 Occurrence characteristics of organic components in collected wastewater samples in terms of particle size distribution
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