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Abstract: About forty kinds of nitrogen loading removal rate were studied in field in 15 months, inflow and outflow loading rules of
reeds/ Zizania caducif lora/ mixing and no-plant bed were discussed in different inflow loading. The four kinds SFS inflow loading
“ o 8 000 mg*( mZed)”

outflow loading increase with the increase of inflow loading, linear relation is obvious. Total nitrogen removal rate has the same trend

changed from 400 mg*( m**d) ', while outflow loading is less than 7 000 mg* (m?*d)~'. Results show that
at low inflow loading. But in high inflow loading TN removal rate has much variation. The system had better run between 2 000 mg
*(m?+d) " 'and 4 000 mg*( m?ed)” land 2 007 mg*( m?ed) !

Plant SFS removal rate is better than no-plant SFS. TN removal rate of reed and zizania caduciflora bed is 63% and 27% higher than

1 . . 2, -
inflow loading. Average removal rate in between 1 062 mg*(m~*d)

norplant bed. Plant harvesting is unimportant and contributes less than 5% of TN removal loading, plant can improve system micror
enviroment and hydrology condition which could increase TN removal rate. The results provided deep insight to SFS nitrogen removal
and reference to SFS design.
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Fig.1 Pilot experiment system profile chart
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Fig. 2 Relationship between TN outflow and inflow loading
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Fig. 3 Relationship between TN removal rate and inflow lading

IR 6 R K I i B0t 2 00 A, 25 1 R RI 7 25 PR B8 4%
IR EOC R, HHC R B w1128 RO AR B AR W) 3k
U 2R, M REBAR, A LLE T2 & A
PRI 25 R [ F0 6 2 ml A Sl S5z e b 5 4 o I €
B FE 2R LT monod R £, 7E A 97 fay I, BAL037 1] A
2R A BN K Sy 8 T s T, Bk e R,
B BRFIEAARRE N K G4 (AR 4k, Tk 2] — AN E e K
S, 1R 2 d A R R GURE ST Rt UE I s A 1 A7
FEUZ 31 5 55 R R R R 78 N K A g A T
2000 mg*(m*+d) ™ "IN AR, R AR A A
PRI 25 RSB, S 7E i B gy i gl sh K, i ke
WAL AL AR BT 2, MO R B m. WA 3
HR] U Y, #9828 0 A0 K B A B 25 B R AR A K
PEVERLLTF, 12T LU BURG E , (RAE o S far I, REGEM 25
BREARP BN, PR K A AR K, BT
HILATRE, 28R IX R A B I8 17T RO 5 BB K]
FIAL L REK. P B 2 47 B AUbR B R
e BT B N K g, % RE M Btk iz
76 7E2 000~ 4 000 mg*(m>*d) ™ "2 Ji].

AT 4 SR RKIZAT SAFAH R, [F25 ml, X
DX AN R B0 R 30 P ) 25 B R HEAT SR P34
B, T LEER A5 R I AR I 22 50, B R K
S5 R IR ol A SF- g B A7 TG AL 2% B % 43 01 A 1 234
d)='.2007 mg* (m?d)"'.1569
mg*(m**d) ™ "FI1 062 mg*(m?ed) ™", BRIRFIAK 2 B
RN, YR AL IR LR RS TE A
A, G P 2 R 1 5t 28 R S . TR FOR 25 bR R LA
(B D] 5 L S5 kAT O, B G R bR 24k
KRR, B8 RE N T0% /iA) | H BORAFEAERTR 5
HYFE TS, XA FECA RIS AT B A 3L
HR R 5 AR 38 R DA B 1T AR S 2 PR R e T F1R
63% M 27% , 7% [E R ) BB 30 78 25 B B 1
10% VAT A sk B 1301 P 20 sk B A 40 11 74 K
AR RT3 A, M D 28 R Y Ol R
50 100.70 mg ¢ (m® e d)" ' Rl 9.45
mg*(m?ed) =", LBRE 5% LU A 4
WML FH AN T 2, (R ) PR I RO B o T
IR, W6 B 4708 i e A 0 S K 44 8
R A A4 0 T R 1 A A P R g 5 3t 1% 3
AR
2.3 AFZFETREMEREZEL

i T AR50 R A I K, AR A 339 B A
HEH K S g AR B, DR o) 3G 25 B o i i ok
FEP AR A 4 BEAT P34 Ab B8, T e e 25745 A8 Ak

mg* (m’*



256 2 5§

B 27 %

B SRR RS W 89 ALK AE A ) 3 43 ) A 2 B

BB L B AR AR LA 4.

53500~ ZXEIK = K o 2K

E 3000

E:ZSOO -

= 2000

* 1500 -

% 1000+

E sm i 1 1 1 L

0 2001-08~ 2001-10~ 2002-01~ 2002-03~ 2002-07~
2001-09 2001-11 2002-02 2002-04 2002-08

Bl /4 - A

B4 FRAHBEERE
Fig.4 TN removal rate in different month

P 4 b S i i 2 2 R s
A7 (200201 ~ 2002202 J) 2 Bk % B AR, EUF
(2002-07~ 2002-08) 2= F % &gz i, $K 7= ( 2001-10~
2001- 11) #87(2002-03~ 2002-04) 22 R KB T 14
PR 52 A0, e R AR 22 bR FE B AR [, ) B =151
AURSY I H: 8.2 1197 16, 1 .15. 2 C. i H i S Z=
2 99 G AR A 2= IOAIC 25 B e b W) e 20 2 5 15 AH
MR, 75 T I R AR S B AR [+ ¥
R LG h, TEA R IR L R %
e HHr“HTRH“DM\ PSR B T8 HR, 1X
— G A O . Hoh 2001-08~ 2001-09
LB AR S R G0 B B AT 6, REEAE 2001
03 7 i, 3 b T~ 32 37 A K R BB B

%éﬁﬁkﬁﬁ—ki@%?— 2002-07~ 2002-08 K
I R: 2361 mg e (m?ed)” ' A 35K 3374
D AERIPR: 2998 mge (m?d)” ' JEA
PK:2 006 mg* (m?ed) ™\ XN AT EAC LB AE N
773 mg*(m’*d)” ' 1244 mg+ (m’+d)” ' .1044
mg*(m*ed)” '$n1 380 mg*(m?ed)” ', AR FEMAE L
Bkt 2 W S, DALt 3 M e o5 p8 T IR AR 1 H
BAEIBITHY, r“ﬁfr?x”ﬁ-%’zﬂmmq x— ut'js".,.:
5 Maehlum 257817 A Sk & 75 ) v U0 4 3t 5t 2
iﬁ%ﬁdﬁ&ﬁi&mrﬁﬂ&fi)ﬁ?ﬂf P & ZE R 1) Hb

T3 R BE 0 SEAR B R S AL iE B 77 A — i )5
ﬂﬁ IuJﬂHEEf 055 B 23 Tl A= A0 35 1 1) AR, 21 5
M YA b A% 2 1 O R R

3 it

(1) ¥ S B0 H K B s B A K Sy A
W2 2R PEAR DG OC AR, A K By Bt N 7K 97 £ 169
G0, Lot 58 R CnT TR IE ¥ et 1 e vk, o
BB 25 BR K 15 A K S 47 3 LA A monod 2R

mg*(m?*d)”

FRa, FEAR AT I RS AT AT, & bR K i
B 30, s A I R 8 2 bR R AR BN ECK, [F]
I EH 7KK Tt A RS, e dg 432 47 6 [ 7£ 2 000~
4000 mg*(m>ed) ™ ' Ji].

(2) FEYIIR S 25 FUR LLER, B R L R0 W R 4F
TR, AR STHEIR SETRT i’JH’%? 5399
1234 mg*(m*=d)” " 2007 mg*(m?+d)” " 1569
mg*(m?+d)~ . BERAFZF ALK N, 5L R
et ey, A3 B Ik, W R0 R 52 1 Y R K.

( 3) 30 e A A W o SR A 0 L, AR R R M A
b BRI 5% LLPA, {H 7 25 PR R 28 HE PR LA 1T
e P A 1R 63% F 27% , UF I R4 B
IR I BB (BEPURE S R e SN
[ 1] Dafner G.

covered sewage treatment works[ J]. Korrespondenz Abw asser,

1992, 39: 880~ 885.
[ 2] Hammer D A, Knight R L.

nitrogen removal| J]. Water Sci. Technol. ,

Eight vears of operating experience with plant

Designing constructed w etlands for

1994, 29: 15~ 27.

[ 3] Del Bubba M, Lepri L, Tabani F, et al. Nitrogen removal in a
pilot-scale subsurface horizontal flow constructed wetland[ M |.
Ann. Chim., 2000, 90: 513~ 524,

[ 4] Brix H. Use of constructed wetlands in water pollution control:
historical development, present status and future perspective
[J]. Water Sei. Technol., 1994, 30: 209~ 223.

| 5] Borner T. Factors influencing the efficiency of constructed
wetlands| M]. German WAR, 1992,

[ 6] Mander U, Kuusemets V, Oovel M, et al.
constructed wetlands for wastewater treatment in Estonia [ J].
Environ. Sei. Health Part A, 2000, 35: 1389~ 1401.

[ 71 Maehlum T,

climate constructed wetlands treating domestic wastewater:

Experimentally

Stalnacke P. Removal efficiency of three cold

effects of temperature, seasons, loading rates and input

concentration| J]. Water Sci. Technol. . 1999, 40: 273~ 281,
25~ 36.

| 8] Kadlee B H.
treatment wetlands| J] .

44,
| 91 Spieles D J, Mitsch W J. The effects of season and hydrologic

Chemical physical and biological eycles in

Water Sei. Technol. , 1999, 40: 37~

and chemical loading on nitrate retention in constructed
wetlands: a comparison of low-and highnutrient riverine system
[J]. Ecol. Eng., 2000, 14: 77~ 91.

[ 10]  Thable T S. Turnover of nitrogen compounds in the constructed
wetland Othfresen| M. University Kassel, 1984.

[11]  Osman R. Nitrogen turnover in a wetland in. venced by
domestic sewage] M |. University Kassel, 1981.

[12]  Kadlee R H, Knight R L.
Raton: CRC Press, 1996.

[ 13]  Tanner C C, Sukias J P S, Upsdell M P. Relationships betw een
loading rates and pollutant removal during maturation of gravek

Environ. Qual. , 1998b, 27: 448

Treatment Wetlands[ M ]. Boea

bed constructed wetlands[ J].
~ 458.

[14]  SREERE, A= 0E, AT, A AT B b R e TR SRR T R
{1 5 i) b KB EL J) . B EERL, 2005, 26( 4) : 83~ 86,



