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Primary study of clogging mechanisms of substrates in vertical flow constructed wetland
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Abstract: When constructed wetlands are applied in the sewage treatment, the clogging of substrates appears to be
the primary limiting factor in its processing efficiency and the service life. In the present study, the clogging mech-
anism was primarily discussed by analyzing the relationships between the available porosity rate and SS, COD and
the biomembrane growth in the vertical flow constructed wetland ( VCW) unit models. The results indicated that
the inorganic SS resulted in the clogging of substrates easier than the organic SS to create. There was no clogging
phenomena in the system with the soluble pollutants in influent. When the clogging was present, the penetration co-
efficient in upper part became obviously smaller than that of the middle and lower part, indicating that the clogging
mainly oceured in the upper part. The main reasons for the clogging of substrates were the temporarily intercepted
inorganic SS, which could not be biodegradated, the intercepted organic SS that hadn’ t been biodegradated in
time, the growing and falling-off of biomembranes, as well as the water adsorbed by those above materials. The pol-
lutants removal quantities per day reduced as the clogging appeared, and the wetland efficiency was affected.
Keywords: Vertical flow constructed wetland; clogging of the substrate; wetland efficiency

AT AT LA R s B R , T L 4 B AT AR AR He B, 76 23 1075 7K LA B T 10 462 Oy T IE R
LZWBBIRAE. ERE, A TEMER RN AT RKP/MREM S X S EEGKLE EATER
MTE K HRIE AT IR P A XE LU S FE 7 ORI (V. B, A TR MAE IR AT — B L5 & SR R G Y
REMHEBE, XENAPTERRNERRE.

BRI ET A TR RERSAA — R . B0, B A EE SR A T8 M B 5 (R R
BT LM T B 2K KSBFFAT#Y Tanner £ BF5T T4 HS AT BBRA KA LB M4

» LA BARFEE S (BK2006170) MIEH + R BEABE T 863" HIL MM KA RERBE 5S4 BBE LS
RN B (2003AA601100) B5 A ¥FBY. 2006 - 01 - 23 Wk§;2006 - 04 - 12 ok . #H, B,1981 4£4 ;E-mail:
tongwei81 @ yahoo. com. cn.



26 J. Lake Sci. (#i#&#+4),2007,19(1)

BT I RS AL A 4 K MR A HUBU R, 5 B R R R T A OB RRIE
e, FN LSBT EEMA I BB, Bt R K0 Jewski 5 P BT T WA TIBHAL A 1815
KEGBETR R T — MBS BRI S M TLBOR A M. MEHIAA 209 Plaver Fl Mauch! 42
AT EERAERATIB ML P SBAS R, 00 K5 SR OMBRINE. AR ALK
Laber SV B T HA B EMBHAIMEIR , 555 THE SARREZ MBS HERE 43t
HABERA LIRS QKD RERFTIR, RIPHEEAT RAK VTR 4 B4, kR
B BEREER, FARRERK. ARRSTEH AR BRI T A ERA TR A IR
MR R R SRR B £ R, RRA YRR BB T Mt — M EERE, AR
ARESHRBERNEVR FALE SISO, B AR AR EERRME TREE A TR
MO B AR 0 DU S K R LS. S\ TSR 1] 5 B 96 B 1 BE 18 %, BF
BAHE B2 2 BT SRR SR R R O R RUR R BV BB X

FEATIRAY PRI EALE A RO, X5k bt B R B S0 5, IR 412 1L
RRAEA TR B0 FAHEARTLIE 85 R ABEEA T, 554 A TR MBS B o 0 M KK
TFdih e PIB KR R R O R B 0BT SE, SO T AU R R IR O BURAL A, LU AR
AT IR B LI,

A \V 1 #R5HE

1.1 EHRALRIDES THR
T A TR I S 00 I, 61 P B2 R e 4T 7
LR, CREBME | iR BHERA RS TR R A N 1
2 1) 2 B TR B , L 227220 30 om 785 80 om. BUARR BRI S om MERTAK
t BRA (10 -20 mm) ,BRE b SB35 45 om MRS , K ¥R %4 AT 98 5 K 4 9
e WK, EETERAREHBALEAE, EAER B G Y0, R
B A E LIRS 30 om PP E 0.25 ke, BN 14 B/m’. A Ti8H%
1 RERATRMETRLY oy gt iy, B4 — A AN 60 L MBEAHE 8t — B4 4 i
Fig. 1 Schematic description of 25 R ) S AT K.
the experimental unit model LR AR EE BB T B BRI 4.85 x 107 em/s; BILBR
H36% ; ARILBE21% , BA2(d,)0. 10 em, RS EH4.4. TR
FITHE R A REOAR IR, ERE 1 -2 mm 2, RS EBUNT S, TANRE N0 2N, BE
3 idibon 3 5 il
12 XBRAE

LIRS K i A TEEAT R, S F . LI Sk B0 A %k, N ERME P B R
S8, AR LI SRR, [ S 008, b TRBIS K a0R oA U B 0k, 75 Kb
THBRBE £ ( 1 S5K) , a0 £ i 0 o7 4 MR B R SO 7E I 2 95Kk kA7 Toim, 1 B3
KALEBEW(SS) 5K, Bl fa A K K RN CODy,,,119.48 £21.79 mg/L;TN,10.52 +4.20 mg/L;
TP,2.06 +0. 46 mg/L;TSS,100. 57 +£12. 22 mg/L, =Fi5/K K TN, TP BA&HF, | Si5K5 05 5KE TSS
R, T 85K6 TSS BiETE.

ALBRA 6 ERGHTHE, LRI EME | Pr. i FIATERPEBNN S &, MTR I 155
HREmWEEZE 1 AL, N 2005 468 A 18 B FFRR, PI2005 469 A 17 HER. TRANAHRER
850 mm/d. SCIR A SE R 2 7 R TL BB E 1 R BB Y P SR UM FLBR P B W B R T R B
R 6 R AR , [FIR R 4 7K TN TP .COD,,, .SS #9754k, B 52 HUKHE % R MBEA RUE 170925 4L.

1.3 WM ERESH %

LR, ERH—E N BIBUKRERIE SS TN TP B AERREb IS 3, IR 05 B 46 104 L BR A8

BEM. SS RABRTRERNE" TP RAHSIERERWED TN R AL RME B - 5050



¥ RF . EAAALBHAHGHENEMIK 27

Fem e BRI BOR AR RS B W ). A AL B ot R R R 2 e AR R
BUAfTHE. FR, BRERTNEETETEERRNORE, SRPEARIANEERRE( L TRRT
HARE) B RBGE T B AL KB RE.

x1 ZREGHE
Tab. 1 Classification of unit models
Casel Case2 Case3 4 Case“__ ) Cased Caseb
# 1 85K #15K PEN Bk i | RN # 5K #ISK

IHEYRE  AHEPARLS YRS HHEYRG EHY RS FHY RS

1.4 RIEMAT A

AT AR R ERTE RN, BE T RAEHBER BB/ I RAE LR AGHRERE. RE
BT — BTG, ERELSRRETBA TR AKLE T (B EREROBSRURRORE) 88
AR EHFENTRERITH KR RS, ATROAREN ZE T RE. BRERENERBERR ke @
ATFAIE: ;
o o VL Qal

& = pAT ~ h A

R by HERBERB (en/s) ;0 NRFRITR/MIKIER (em’/s) ;L HFRHEE (em) sh,, IEBAK
k#(em) ;A ARE EHETB R (em’).

LRSR A TR HAE AN R B 0 7. 28 L/h( L4 BB 4T 8h ) , BURHK 45 em, BRK Kk 2 80 cm
(ERERZER TR O EE) ,REH706.5 cm’. AJH LKA TRMBEEIH KRB ERECY 1. 61
x107° cm/s.

2 R 5

2.1 ERABESHESA SS HERMBISMWI %R

RBEMT & EETA TIE M TR A BILIRRA L 2 BrR. WA R G T WP HET
A7, T BACHTEA TIRHE T R A IR — SRR, B RE R ER B 2R, Hh ks
BEEE TSN 1 2 BAGHRTLREEEERE, B E 30 4, HARILRED BB 20% BE
1% 4 KPR R BRI RN 3 4 SRAARILRREERD, (IRRETE 13% &8, K P REH
B SN VLUBRE 5.6 B R MAMTLBRGEIEE 9% FIEN T 1.2 SM3 4 S2H. TREEN,
SRR AT, BA R RARILB R TSR
B BERME R, ATRPHY R TN
VIR R R T B . '8
2.2 BB AMEAESK SS ERMER

TRWEAN T, & EHRATEREERBH e
AR 3 FR. fiE 3 ALV, BEESEAT RS 8] 1 I
K. EEGNBERRYEI NGRS, —REFFH © o] —e—cases
RS, B MBS, 6 1 EREBNEK | T
R ERE RN 1/10 DU, RS A BB 1.2

20

—O—casel

—&—case?l

A M ILBRE (%)
=

BRGBAMIENERN 1/100 £4. S 27481, o s 10 ~z~;ﬂ~§,(, 30 25 30
PERGHBERBETHAM1.61 x 107 em/s L) AT
T, RS R T B R BRI R. 3.4 B’ 2 ARALBREL

BEGRLRERNSEEEBBTHRABBERY, Fig. 2 Variation of available porosity rate
FURETFEEAASR. 56 SEAHEFEIBE in experimental period



28 J. Lake Sci. (#ia#+4),2007,19(1)

AEMREGREBEERUT, 765 28 d iHh SR IS K AR, TTLIR K 87 R L8R
HASREBREN & TP BEBR N ANERNRLE, ANk P ERERRNRAREEEEHE
BEFLRREERSE. B4 ALRERGEREASZRRMENDESERY. SRERKDHEERY
HEET EEEN, B, BPER T EE LT RRT LENARILRE, SR L EBEREKE

FE HA PR

0.1 .1 —
= . - a4
< 0.01 N«a e = 0.01}
£ ) - [\ =
= —m—anel \'Q}i‘! bt H — %=
= ———-casc2 #®
& ama—- a3 W
g 0.001 e car€d %W 0.001}F ’\./._‘—.
—e—casel £
—e—caseh ——0-15cm ~8—15-30cm
—&—30-45¢m
0.0001 2 s 2 s L 0.0001 1 1 1 -
0 5 10 15 20 25 30 1SR% 21DRE SURHK 6THRE
& Fy A o) RS
3 BB RBER H4 HEBERYE
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Fig. 5 Variation of active porosity rate
along with SS accumulation
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Fig. 7 Variations of void volume in unit model
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Fig. 8 Removal rates
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