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Source Emission Characteristics of Malodorous Volatile Organic Carbonyls from

a Municipal Sewage Treatment Plant

ZHOU Mi' ,WANG Bo-guang'** ,ZHAO De-jun’ ,ZHANG Chun-lin'* ,GU Yin-gang'

(1. Department of Environment Engineering, Jinan University, Guangzhou 510632, China; 2. Key Laboratory of Water/Soil Toxic
Pollutants Control and Bioremediation of Guangdong Higher Education Institutes, Jinan University, Guangzhou 510632, China;
3. Guangzhou Water Project Construction Management Center, Guangzhou 510640, China)

Abstract: A 4-day field observation was conducted at Liede sewage treatment plant in Guangzhou, using PFPH/GC/MS method to

analyse the composition and the concentration of volatile carbonyl compounds, and investigate the source emission characteristics of the
pollutants. The results were as follows: 18 carbonyl species were detected, which including 15 malodorous volatile carbonyls with a
concentration range from 0.39 wg+m ~* to 19.92 wg+m ~ at six processing units. Mean value of the total malodorous volatile carbonyls
was (68.66 £10.05) wg-m>. Normalization data process was used to research the source emission profile for malodorous volatile
carbonyls, formaldehyde, acetaldehyde, propionaldehyde, 2-butanone, butyraldehyde and hexaldehyde were found to be molecular
markers of the source emission with their percentage of total carbonyls up to 78.91% . Hexaldehyde was the most abundant carbonyl
species with an average concentration of 11. 71 pg+m ~>. Using a calculation model of area source emission, it estimated that the total
annual emissions of the municipal sewage treatment plant was 2 302. 33 kg-a ', and the contribution ratio of each processing unit was
in an order of biochemical reaction basin, concentration basin, grade A aeration, ascending pump room, grit basin, dewatering house.
The malodorous emission of sewage treatment plant is affected by many complex factors, so there’s some uncertainty on the estimate.

Key words : municipal sewage treatment plant; carbonyl-containing volatile organic compounds; malodor; molecular marker; volatile

organic compounds; source emissions
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Fig. 1 Schematic illustration of sampling sites
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Fig.2 Mean values of volatile carbonyls at ambient sampling

sites of the sewage treatment plant
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Fig.3 Mean values of volatile carbonyls at all processing units
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Fig.4 Source emission profiles of malodorous volatile carbonyls of

all processing units in the sewage treatment plant
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1
K - OH] (2)
L, " (CAR) AHIF i 55 - OH B i KA 4
[-OH]H-OHMUREE B 1 x10° 4>+ em 2,

R T A0, O R S E RN Y b2 0
PETTRRA , S T PR BT AR IR 5 80% LU L. 34t
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Table 1  Reactivity and composition of malodorous volatile carbonyl

t,"(CAR) =

molecular markers of the sewage treatment plant(298 K)

S i L. = W ]

il T S Ko
CLE 16.73 1.89 23.45 9.26 h
2- TR 15. 85 0. 06 0. 69 9.49 d
FH 15.50 1. 84 22.94 1.24 d
T 12.45 1. 65 20.47 18.52h
T 8.52 0.05 0.65 11.57 h
I 8.16 1.08 13.43  13.89h
Sy FhREM AT 77.22 6.56 81.64

1) -OHMR A2 h FARFPHEIRIE (1.0 x 100 -om ™)
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SRR 7K T HER 00 A A AL & vt
IREEHUBOSRZ I, BFSE T 2 5 PR R R R
O3 FhRaE 5 AT YL IR A 2 1) AR DGR, AT
SRR PR S 5 AL BRI Y B B
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P <0.01, FHCPE 2. nT UL, 0 3k Y 0 4 FAm i
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PR AAE T HEIR2 302. 33 kgea ', 4540 P OTAREHE
A o g AR At (796.79 kgea”!), W 4R
(578.98 kgra™') , A IRt (496.95 kg-a™'), =
FETEK T B Y 81.89% 5 HLREIR TR B
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J5(82.85 kg-a™'). O, 2-THd HHEE LS THE,
WIS Rizs KT HE R E2Z85 0, 5 BB R &
PEPRIEAL B P HECE 1) 82. 58% (WNFR 2).
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Table 2 Estimated annual emission amount of malodorous volatile carbonyls from the sewage treatment plant

wEY Hejilt/kgea ™! HAY LR/ % sty Hefilc it /kg-a ! HIT R/ %
CLE 542. 99 23.58 IR 57.97 2 .52

2- T 458. 80 19.93 P i 34.47 1 .50

FH 323. 44 14.05 S 30. 88 1 .34

LI 245.34 10. 66 S 21.96 0 .95

TR 174.32 7.57 B 28.36 1.23

P 156. 41 6.79 B 21.72 0 .9

TR 115.98 5.04 2 14.70 0 .64

T 75. 00 3.26 Bt 2 302.33 100

e LA 2, PR TS K AL 3R 1) R 2
TR, 1575 Y Wy HE O 7 2 5y 52 3K L
pH KB AR A SR se it T 2 SR ) o

SGIRMAE LRI R 2 0| D HE R A 5
FAAE—E AT E VR, (B, %07 102 — P BE S B
SR G R AR PR R i G RO Y T 5 1. i
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(3) R SL 1 PR VRS (0 153 vk Al AR X
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