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Fig. 1 Composition of experimental pilot system
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Fig. 2° Physical diagram of the composition of the experimental pilot system
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Table 1 Grey water quality parameters

[RlERE S pH COD/(mg'L™) NH,'N/(mgL")  TN/mgL") TPA(mgL') DO/(mgL")  Hifk¥/(mgL")
Fen| 6.52-7.58 214-459.5 9.83-42.91 22.83-69.43 0.9-1.5 1.9-4.5 4.24-9.94
¥iE 7.05 361.78 31.28 49.85 1.21 3.1 6.3

2.1

XA ol S R ARG I T 3 DA B HRE A 23 M SO A A TS KM B R G AR AT RN . AR
K R SPSS 1 ik 47 22 57 35 MEAS 9 (IF 2 8 Kruskal-Wallis H i 5, P<0.05) il AH 3¢ 1 53 #7
(Spearman A5G, P<0.05),

H#RETR

RIKBER S5 5 T

TR KAt K T 8 B ASCUR G35 17 B0 AT LS IR SR K TR AR X e LR ST B8 AR B O, 2
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Fig. 3 Design water volume diagram of rural sewage
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Fig. 4 Sampling diagram of grey water storage tank
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Fig. 5 Distribution of odor gas in rural grey water
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Fig. 7 Odor distribution pattern at a time scale in the collection system
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Table 2 Correlation table between flow rate and odor concentration

i H biirhs ouU H,S NH, C.H, C,H,N C,SH, C,H,S,
i 1 0.719"  0.689™  0.638"  0.6877  0.634" 08007 = 0.729"
ou 1 0.971" 0933 09557 09057  0913" 0941”7
H,S 1 0.951" 09657  0.924" 0898”0960
NH, 0.941" 09627  0.872" . 0.962"
C.H, 1 0.917" 0.886" 0.954"
C,H,N 1 0.863"  0.938"
C,SH, 1 0.907"
C,H,S, 1
FE: *FFORTEP<0.01 G0 EARCME B2

R BT 28 A AR . AT R SAKBE 3500r

JRK T Y 4 B 1) R AR R, ST R 3000 ¢

WK BUR . TEARB G, A R K

SR I R T K R AR B R, L

Horp C,SH, Jit B ¥ [ e 5, 2904 33 mgrm oix

Je HAR T B R MR B 1Y 1.58~55.38 5. A AFEY so0L

RWL, C,SH, & ¥5 K45 K Pk i Ak ) (VSCs) T ok

BAN R R SR —, HXTIE R G IR 2500 L

B AT SR LRI B | 5 3 WSk s K 9@0@% S @% @% &%‘* %\9

RO, C,H, TR BRI (T C,SH, S aF s &

4y % 26 mgm™, & H Al S 4 7R Ak O (9 ) ROV

1.16~19.04 1% . CH, 7€ AR 2R Ge i B2 1 vk 32 A%

PR, H IR BT MR B (1231 mgrm™) 40r

7390 585 F 3B SLTHR . CHN AR A M

i A 2 R R AR IR (222 mgm ), HLAE T

T A 1) Jo B VA B AL Bl /)N o gw_

JIANG 451358 22 J38 3o 7 75 7K Ab B3 vp 1) g

SRR T T LS T, AR RPN 10

JK Ak PR SR AR B v R AR AR R

NH,. H,S, H#i#E(CH,S). C,SH,. CS, fIC,H,S, or -

14 Jo e 5 3 1 0~1 500, 0.1~20 480, 0.4~
2.4, 0.4<5450. 3.06~9.82 il 0.62~1 600 ug'm,
15 7K Ab B R 1 S R ASOIAR T o vk B AR Ak R B
B ARS8 AR 2R 40 1 5 R AR 0T it Uk
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Fig. 8 Distribution pattern of odor along the collection system
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Table 3 Odor concentration parameters at different positions

il ou

4@ EYS 0 1 BOKFE  DNIOOHE:  Feradhl A 2 DNISOFE FUBMATIE ik
JLHL 1138.8~1 826.42 001.6~3 704.63 216~4 6772 395.8~3 606.4 1 052.2~1 644.6555.6~1 878.6532.8~2 223.6314.4~1000.263.6~206.4
Bif 1392.47 2423.87 316273 2 856.80 1414.43 1149.20 1421.6 586.07 116.5
b2z 308.30 922.96 1258.70 534.70 259.25 548.58 692.99 297.55 63.90
itIll H,S/ (mg-m>)

AR kit ot BokJE  DNIOOFFE:  fmih#eIfl Bhrfdi2 DNISOREE: Emfadst ko
Blen | 0.30~1.82 3.68~6.86  3.01~17.69  0.23~14.47 0.58~2.14 077233 0.70~3.86  0.33~1.02 0.05~0.22
B 1.16 5.41 11.67 5.51 1.42 1.52 2.14 0.68 0.12
bRt 0.49 131 6.28 5.40 0.50 0.72 1.30 0.40 0.07
Gitalll CyHy/(mg:m™)

R kit Hate BoKJE  DNI0OFB:  #hffus 1 Femieaisf2 DNISORE: fhskaadt ok
Fen| 1.70~8.28 0.06~40.14  0.06~87.04 1.50~13.54  5.78~13.54 . 4.23~14.60 3.93~27.20  0.76~9.32 0.89~1.90
B 7.32 1521 26.47 22.82 9.07 9.72 14.20 461 1.39
b2 452 14.75 32.41 14.72 2.94 428 9.69 3.55 0.41
el NH;/(ng:m )

EES okt e PokJE  DNI00%E: | Bt Akl FrkhASE2 DNISORE: Fh@kesdt ko
L 0.34~2.84 6.97~13.32  4.02~26.06  0.4222.54 0.32~3.45 0.11~330  0.31~5.90 0~1.11 0~0.48
¥ifi 1.42 9.59 17.24 8:35 1.89 1.62 2.80 0.50 0.18
NG 0.82 2.71 9.52 8.47 1.08 1.36 2.32 0.46 0.21
ol C,H,N/ (mg'm™)

HR ki o BkIE . DNIOORE: hrearStl Bemfedrite DNISORE: kst ko
L 0.25~1.29 3.16~5.67" 2.19~9.12° 1.76~9.26 0.09~120  0.19~1.78  0.17~2.65 0~0.91 0~0.26
¥ 0.78 4.48 6.10 4.88 0.80 0.92 1.29 0.49 0.09
brifi2s 0.38 1.03 2.90 3.19 0.43 0.70 1.03 0.37 0.12
il C,H,S,/ (mg'm®)

ESES L7kt iasqE| Pk DNI100EE: el #fA 2 DNISOEE H#kdt ko
L 0.36~3/52 5.60~14.46  6.49~3596 0.58~15.46 0.39~3.02  0.61~431  0.75~7.75  0.14~3.87  0~1.25
¥ifE 1.59 8.69 19.05 7.41 1.93 2.12 3.76 1.65 0.49
brifiEzE 1.05 4.08 12.42 5.63 1.05 1.54 2.94 1.60 0.55
Gitaill C,SHy/(mg-m™)

AR ki ot BokJE  DNIOOFFE:  Femih#eIfl BhrfAdi2 DNISORSE: ELmfadsl kil
B{En 0.07~7.20 0.06~32.86  7.91~62.66 8.57~33.20 5.14~6.24 1.73~7.67  1.63~16.80  0.40~6.46 0.05~1.08
By 2.64 12.81 33.24 20.99 5.73 5.64 7.91 2.95 0.61
bRt 2.64 12.16 22.54 10.06 0.45 2.76 6.46 2.57 0.43

T H,S BB R E AR Al 35 CoH Al C,SH A AR B it e JE 284k, (A0 o 43R T+ B4 )
IR, T X CH, # C,SH, S5 A AT 42

H,S (47 A2 I A — 5 RERS SC Bl 5 148
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Abstract In order to investigate the spatial and temporal distribution patterns.of malodorous gases in the rural
gravity-flow graywater collection system, a pilot study set’ was constructed and the malodorous gas
concentrations of the whole process were investigated. The results shows that styrene (C¢H,) was the odorous
gas with the highest concentration (average concentration of 55.68 mg:m ) and carbon disulfide (CS,) had the
lowest concentration (average concentration of 0.11 mg:m’) in the relatively stationary grey water storage tank;
The grey water collection system had a higher concentration of malodorous gases in the morning (6:00—8:00)
and evening (17:00—19:00), and its OU average. concentration was 1.82~23.7 times and 1.87~24.41 times
higher than the OU average concentration in other periods, respectively. Higher concentration of malodorous
gases occurred at the drop wells and pipe reducers in the grey water collection system, and their OU average
concentrations were 1.2 times and 1.6 times of the OU average concentrations in the upstream and downstream
areas, respectively. During the operation and maintenance of the rural gravity flow graywater collection system,
the concentration changes in gases such as C¢Hg and C,SH, should be paid attention to in order to better control
the odor fugitive problem.

Keywords grey water; collection system; odor; time distribution; space distribution
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