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Fig. 1 Diagram of gravity flow pipe+vacuum flow outdoor pipe mixed multi-stage collection system
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Table 1 Standard value of odor pollutants factory boundary in GB 14 554-1993
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(mg'm?)  (mgm?) (mg'm”) (mgm™) (mg'm™) (mg'm™) (mg'm™) (mgm™)

1% 1.0 0.05 0.03 0.004 0.03 0.03 2.0 3.0 10
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Table 2 Peak concentration of odor in vacuum drainage system

Wt 5
U A NHy  CHN  HS/ CH,S/ CSH/ GCHS,/  CSy/ CHy VOCy  CH,S/
(mgm?) (mgm?) (mgm?) (mgm?) (mgm?) (mgm?’) (mgm?’) (mgm?) (mg'm”) (mg'm™)
TABEBAKE 5790 2.58% 0.12? 0 0.01 0.18? 0.49 0.84 3379 0 0
PAFRBKE 032 0.18% 0.12 0 0 0.06% 0.44 0.84 136" 0 0
B BOKE 0.62 0.312 0.112 0.01% 0.02 0.05" 0.23 0 170% 0 0
HA 11.21¥ 5.07Y 5.62% 0 13.567 8.94% 0.14 3729 3211 0 0
LS bk 0 0 0.18? 0 0 0.34" 0.41 1.74 113% 0 0
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Abstract In order to investigate the potential health risk of odor escape from rural vacuum sewer system to the
surrounding residents, the odor escape law of the whole process of rural vacuum sewer system, household sewer,
vacuum well and vacuum station was studied by using the vacuum sewer experimental device combined with
odor zoning monitoring and correlation analysis, etc. The results showed that the average H,S mass
concentrations in toilet black water (TBW), toilet gray water (TGW), and kitchen gray water (KGW) sewer in
rural households were 0.08, 0.06, and 0.06 mg-m™°, respectively, all of them reached the standard limit (0.06
mg-m~) of class 2 plant boundary for malodorous pollutants (GB 14554-1993). The peak odor mass
concentrations of NH,. C;H,N. C,H S, and OU in the TBW sewer were 5.79, 2.58, 0.18, 337 mg'm",
respectively, which were significantly higher than the peak mass concentrations in the TGW and KGW sewers
(0.32 and 0.62 mg-m~, 0.18 and 0.31 mg'm~, 0.06 and 0.05 mg'm~, 136 and 170 mg-m°). The peak mass
concentrations of NH; and H,S around the vacuum wells are 2.80 and 17.56 times higher than the standard limits
of level 3 plant boundary (4.0 mg-m™, 0.32 mg-m), respectively, and the peak mass concentrations of NH, and
H,S decreased by 72.3% and 65.1%, respectively after the transformation of the anti-fall water structure of
vacuum wells. The correlation coefficients between the changes in mass concentrations of OU, H,S, CS,, C;Hj,
and C,HS, around the vacuum station and their changes in operating electrical power were —0.370, —0.452,
—0.169, —0.426 and —0.379, respectively. This showed that over standard phenomenon occurred for the mass
concentration of H,S and other odorous gases in the rural vacuum sewer system, different water quality pipes
had different odor characteristics, the vacuum well was the area with the highest odor quality concentration in
the whole vacuum sewer system, the anti-fall structure modification of vacuum wells could significantly reduce
the odor quality concentration around vacuum wells, and the change of odor quality concentration around
vacuum stations significantly correlated with the change of its operating power. The research results can provide
a reference for the improvement design and parameter optimization of rural drainage technology.

Keywords vacuum sewerage; odor; prevention and control measures; generation pattern; rural
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