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Abstract Three different types of horizontal subsurface flow constructed wetlands, i.e. reed/gravel bed (W1), multiple
plants/gravel bed (W2) and reed/multiple substrates bed (W3), were applied to treat the polluted surface water. COD of
the three beds were reduced from influent 44~96mg/L to effluent below 30 mg/L, with HRT no less than 2d, reaching
case- waters for GB3838-2002. The performance of COD removal efficiency was the best in W2 bed with effluent
below 20mg/L with HRT no less than 4d, reaching case-  waters. The degradation rate of organic compounds was in turn
W2>W3>W1. Organic compounds in effluents of W2 and W3 were similar in carbon number, molecular weights and
components with more complete degradation, compared with that of W1. The microbial community and its distribution
investigated by PCR-DGGE technology showed that the types of macrophytes and substrate as well as space distributions
significantly affected the microbial community in the wetland systems.
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1.2 1.3.2
PVC, x x GC/MS 4
1.2mx0.4mx0.6m. 0.50m, , 15~35cm :
0.45m, 16 /m% 10000r/min ~70
: 30~50mm DNA : : 500mL,0.22um
: 8~15mm, ,10000r/min
30~50mm : -70 DNA : 3S
3, - (W) DNA DNA,
- (W) - (W3). .DNA 0.8%
4 W1 [10] DNA
: ‘W2 PCR .DGGE Bio-Rad
, ‘W2 Dcode™ Universal Mutation Detection
: System 35%~60%(100%
2005 4 : , 7mol/L 40% ) 8%
25L.7 150V, 60
. 2005 8~10 1xTAE, 5h.
1.3
2
[8].pH
pH ( PHB-4) 2.1
1.3.1 GC/MS HRT 4d 2.1.1 HRT COD 1 ,
W1l W2 W3 1000mL, [9] COD .
: :Finnigan \oyager HRT=2d ,3 COoD 30mg/L,
/ : HP-5 COD w2
(30mx0.25mm,0.25um); 50 2min, HRT=4d COD 20mg/L,
10 /min 300 ,  10min; 250 ; cob " HRT=6d |, W2
1.0mL/min  He; 15:1; W3 Wi, HRT 4d W2 COD
El 70eV, 200 W3 w1l 70%
41~450amu; NIST +NBS 30%
1 (n=15)
Table 1 Operational results of process experiment (n=15)
HRT coD Wil W2 w3
@  [kgcoD/(m>d)]  (mg/L) COD(mg/L) (%)  COD(mg/L) (%)  COD(mg/L) (%)
8 6.9 55411 1241 78 12+2 78 1242 78
6 9.2 55410 1442 75 13+1 76 13+1 76
4 21 84+12 2144 75 16+4 81 19+4 77
2 40 7945 2245 72 1816 77 2046 75
2.1.2 COD 1 COD :
, COD 3 , W2 W3 Wi,
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5% , W2 , 23kb
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240bp ,
, 16S rDNA V3 1/4 ,
2 (%) . Shannon . ,
Table 2  Analysis of wastewater component (%)
w1 w2 w3 : 2 3 Shannon
11.54 15.02 42.53 36.16 1/4
29.89 10.29 3.45 11.59 ) )
1.07 3.77 0.79 2.37
0.22 1.24 nd. 1.66
28.87 28.22 8.25 12.37
4.31 15.74 2.07 4.88
2.73 4.26 32.84 28.07
13.63 25 0.35 0.79
412 7.47 3.97 0.51
in.d.
2.3.1 DGGE 3 ,
DGGE , 12
3 .
4 5 6 7 8,
3 DGGE
' Fig.3 DGGE patterns produced from 13 samples
1-1 12 1-3 14 w1 4
9 10 11 Wl W2 W3 2-1 22 23 24 w2 4
’ 31 32 33 34 w3 4
W1 4
3 Shannon
’ ’ Table 3 Shannon index of samples
( ) « )
W2 W3 Shannon Shannon Shannon
, 2.22
1-1 2.65 2-1 2.26 3-1 2.16
1-2 2.84 2-2 2.59 32 2.95
: 1-3 2.85 2-3 2.92 33 31
Vacca [ 1-4 258 2-4 2.79 3-4 2.98
2.3.2 Shannon 3 , 4 , W2 W3 COD
Shannon Shannon R?
0.96.Shannon COD , W2
Shannon , Shannon COD
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