‘E]ﬁ%DJ"E_ fﬁ:iﬁl*ﬁ%‘-ﬂ; % 13% $£ 118 20194 11 8

Eco-Environmental Chinese Journal of Vol. 13, No.11  Nov. 2019
Knowledge Web Environmental Engineering

@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
EFrsE 2 =3 R
_jr*, : XEER: KiITEME
a,'_ I DOI  10.12030/j.cjee.201811115 SIS X703 SCRRARRUES A

TERRBE, Zedete, ORaE, 45 BN S K T B IR R GE B E M KA BEPERERYSZ I (D], PREE T AR =4, 2019, 13(11): 2576-
2584.
WANG Siqi, LI Yinghua, SU Fei, et al. Effects of aeration on permeability and treatment performance of subsurface wastewater

infiltration system[J]. Chinese Journal of Environmental Engineering, 2019, 13(11): 2576-2584.

RS X5 7K T B R 51551t S Ab PP RE RY
B

ALl

EEE, At R, FEERBE

A R¥ERFES LA TR, YLFH 110819

W—EF R (1994—), &, WERRAE, R KB AR . E-mail: sigiwang@gmail.com
MEMEER . 20 (1979—), Lo, W, B, R 15KASEIFR . E-mail: liyinghua@mail.neu.edu.cn

W OE AR T B R L HB B K5 KA B R A ) B, R B 0k R Go A BROK R SRR B A A
W5 7K, WF5E B ASOG R [R) UR B 2L B A R B (B8 R 8. RBLE K | AR Jvk B ) RN KK R g i . 25
REW, BRI T -130~-100, —40~-10 cm 4t (932 i R A, FEAK T -100~70 cm AL 195 & R HL, 570~
40 cm Ab 9B B R BRI M SE LR s BN T 70 em AR AR L& /KR, BRI T —100 cm A1—40 em 4 9 R FL 5
KE, X -10 cm & AR B oK RILF A 0 BN T SR B A CO,. NLO Bk B, 548
CH, BTHe FE AAFAE A S 25 BRI T NH;-N Al COD Z %, 5NO;-N. NO,-N il TP % B R AR A7 7E Hl %

KF, BHTRES T BRGSO, HREEELETRFRETS% .
KR HMTBIERS; B BBREG HWEEKER; BAKE

V5 K H R 1B 3E &R 4 (subsurface wastewater infiltration system, SWIS) F| FH 1 33 5 3 A= W 1) Bk & 1F
M, s fe2s . AW N EBRIG Y. SWIS B My A . ARG AL . Sk
FrAFm AP, (B2, SWIS K T & RS PERE , 2 il KK BT, LI AEP R (7 4F
DL b)) FE I (1 4F) 4789 SWIS #E47 le#k, Z52R3EW, JHiz 17 SWIS ) BOD, COD. SS. NH;-
N. TP Z&R %5354 95.0%. 89.1%. 98.1%. 87.6% 1 98.4%, K H1iz4T SWIS ) BOD. COD. SS.
NH;-N., TP [R5 &K £ 89.6%, 87.2%, 82.6%, 69.1% 1 74.4%, WK Wiz 7 S8ny + 15
BB LB S A AR AR A AR oK 5 SWIS Ah B M fE .

B ERERAR E R . fboe . AW AUSR 4 7 m IR R R BRI B IR HE R
TES T ALIE T, BEABENE . RAR/NT 6 um BYPORE 2 BRI R L REY, GHILEED AL
TR I 0B B RS, LR IR 5 B LB E D BIR W5 R 0B 3 1 I TR
FREC, HAK 5 SWIS HEA M B F R A e N, W AEREEEDLEE, Hirh, kR
MY 2 FL R TITET, dH M A A P B2 R BAEFLBR 25 Rl b, S ECFLBR D> FoK ) 4% 5
Kt BHA: 2018-11-20; RFAHHA: 2019-06-21
HEEWH: HEAARBFESEHWH (41571455, 51578115); Hhde A AR 45 2235 H (N160104004)


mailto:siqiwang@gmail.com
mailto:siqiwang@gmail.com

5114 TERBLAE . B EK L T B IR R GEBIENE S AL BRI RE 150 2577
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Fig. 1 Simulator of subsurface wastewater infiltration system and gas sample collector
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Fig. 2 Change of permeability coefficient with time at different aeration
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Fig. 3 Change of volumetric water content with time at different aeration
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Table 2 Correlation analysis of aeration and
volume water content
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Fig. 4 Change of CO,, CH, and N,O concentrations with time at different aeration
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RALVE . Horp, e ROAARAE T, NLO B —A N R FORIETFNO-N, 55—~ N 3k I F HiAth
RALE W, BRI Gr A X, AR SE RS AR AR 7 AR N0, [ B A Ak A A A P AR B NOS-N
LR AR R AL N TR, I R AR R AR N,O. TN, RIS R G Al A & 7=
N,O R B iEHE, EMBRIRGE T, BB R T RS 41 NO, (X i1k At )2 g1k
YERRIEE ARG, BT RS NO MRIERML., B ARS D, K| E s iim
AL A AAE A, R R AR 7 AR A0 N,O U2, il Ak Rt B Al AR A F = AR KR NL,O, SRR SRS
N,O ¥ & & o

MWE 48 UIEE, EANFBSAR T, CO,. CH,. N,07—-10 cm fl—40 cm Ab A4 ¥ & A 42
fik, #E-70. —100 F1-130 cm LAY EEARL R, XU A 22 m RS N HMEERE. —10cm
Fl-40 cm 238 LR ZE, RUAA G B AL BRI, —70, 100 Fl-130 cm i T R4
TS, A CE A A AR Wy SR LB ) EAE S, BEREIR A, — A Bl K A
HOK D, R AR B2AEFE LB R . 7E-70. —100 cm &b, A= By RS AR 5 PR K 25 R AL
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Table 3 Correlation analysis of aeration

FEARFEEM KRR, HHEEELM CO,. N0 and gas concentrations
WA D F AR, Hr, A& 5-100. CO M CH, e N, O Jif
=70, —40 cm At B9 CO,. N,O ¥ J& #H & R F i R fom HCRM p MERE p MXRERNM  p
F . 5-130, 10 em AL CO,. N,O W EEAH G -130 0572 0  —0235 0174 0489  0.003
A BCBAR 20T g X 2 3 KA Y -100 0578 0 012 0492 0511  0.002
—100. =70, —40 cm &b 1Y CO,. N,O ¥ JE 52 e 4% -70 0624 0 0261 0131 0555  0.001
KX 22T+ HER JE A -10 em AT HE 7K —40 0.628 0 0.185 0287 0572 0
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WS R 55 Yo ) L BRSR AR S A W AN 36 4 iR . RS 5 NOS-N. NO;-N. TP EPRRAAETE
KK FR, SNH-N, COD LBrpRABEMMILEKR, B S5NH-N, COD X k%A B EMWIE
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Fig. 5 Change in NH;-N, NO;-N, NO;-N, COD and TP removal with time at different aeration
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Effects of aeration on permeability and treatment performance of subsurface
wastewater infiltration system

WANG Siqi, LI Yinghua®, SU Fei, LI Haibo, YANG Lei
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Abstract In order to identify the effects of gas on the soil permeability and sewage treatment of subsurface
wastewater treatment system (SWIS), domestic wastewater with different aeration treatment was introduced into
a set of SWIS to study the effect of aeration on the physicochemical properties (permeability coefficient,
volumetric water content, gas types and concentrations) of the matrix at different depths and effluent quality.
The results indicated that aeration improved the permeability coefficients at —130~—100 cm and —40~—10 cm,
reduced the permeability coefficient at —100~—70 cm, had an insignificant correlation with the permeability
coefficient at —70~—40 cm. Meanwhile, the aeration elevated the volumetric water content at —70 c¢m, reduced
the volumetric water content at —100 cm and —40 cm, had slight influence on the volumetric water content at
—10 cm. Aeration improved the releasing concentrations of CO, and N,O at different depths, and had an
insignificant correlation with CH, releasing concentrations. Aeration treatment of raw water improved the
removal rates of NH;-N, COD and TP, reduced NO;-N removal rate, and had no correlation with NO,-N
removal. The effects of gas on SWIS were preliminarily identified, which provided references for further
research on gas clogging and its prevention.

Keywords subsurface wastewater infiltration system (SWIS); aeration; permeability coefficient; volumetric
water content; effluent quality
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