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Intensity of Nitrification and Denitrification in Subsurface-flow Constructed

Wetlands
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(Department of Municipal Engineering, Southeast University, Nanjing 210096, China)

Abstract: To reveal the nitrogen purification mechanism in subsurface-flow constructed wetlands; nitrification and denitrification intensities were
studied in reed> canna and unplanted wetlands respectively. The results show that nitrification intensity in subsurface-flow wetlands is
remarkably influenced by temperature and closely correlative with total and ammonia nitrogen removal efficiency. It appears in upright direction
that nitrification and denitrification intensities in upper layer are higher than that in the lower. For the reed wetland, nitrification intensity is low
in both ends but high in the middle of upper layer> while it decreases gradually along distance in lower layer. The change of denitrification
intensity along distance is not obvious. Average nitrification intensity is higher in vertical-flow wetland than that in horizontal-flow wetlands,
higher in planted wetlands than that in unplanted wetland and higher in reed wetland than that in canna wetland. The secretion from plant roots
directly results in the gradual decrease of nitrification intensity in plant rhizosphere. Results also show that intensity of denitrification is
obviously higher than that of nitrification. Thereby, subsurface-flow wetland has strong denitrification potential .
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Fig.1 Structure of horizontal flow subsurface wetlands
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Fig.2 Structure of vertical flow subsurface wetlands
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Table 1 Inflow water quality of wetlands/mg* L~
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Fig.3  Correlativity of nitrification intensity and nitrogen removal efficiency
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Fig.4  Distribution of nitrification intensity in wetlands
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Fig.5 Distribution of nitrification intensity around plant root
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Table 2 Changing with temperature of average nitrification intensity in wetlands
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Fig.6 Distribution of denitrification intensity in wetlands

R, WAL Tl A ) SO A AR FH i R 1)
ME AR ZE ST B . 2 4Ll R 2 58 0 A
TEAGAE Rl s W] AR T 3R 2 L L it th T R4
JUF- B T AR DA L S8 A 58 D5 A e 2, B DR AR PR 5
T 5 O R RE Y, T 2 2 S R AL
BRI, Bl W) B RS PR 38 v TR R R A
DRI SAF A A FH i ) A 1) 98 o T % = Ak A ik ot
IXAMRRE TR R 2 SO AT SRR = T
) R DAL L R AR b A A 8 e D' G AR i A —
SEFRRE B OSE T R AR DXV AR AR O B, (R R
(RIAR ZR AR R A B A S i T R4 () S, AR
AEBCE ARG YE I B TR TR, HS KRR
fil A 7805, DR, B ) OB AR AR FH o R s T
Y
2.6 A4 A AAE F] o B EE AR
T 2006-04 ~ 2006-05 LLAR T 75k i 2% 2 JE ot ik



91 BEUE A VB U AR N T A A AR S A A A R i R 1969

TR ITHAC  RAAC A RIS, Wik 3 P

£3 IR R R B g (ko)
Table 3 Comparison of nitrification and denitrification

intensity in wetlands/mg* (kg*d) !

o P s EIN FH
W®HER  AFR KPR KPR

THA AT F 58 B 24.60 24.58 24.42 22.45

SASAE SR 819 835 847 793

MR 3 AT, A Rl A SO A A P o 5
PRI : RNFEACEUR > 73K > 736
P > 2F Al . (H, S AT R E )
S REA AT R 9 72 5 AN W Sk, A R B B ) S i
W o ERACAE s BEAH b, BORR AL AR R 2
TEALAE TSR BE (0 30 A L. vl L, - i i 1) e
FAC T T 35 W) Sk R 1 AL A 9 0 X PR RAIE
TR BEAE T E S AN R IR, AR A4
I A A BN A B I (1R 32647 52 2900, AT B
7N SRR A A IV D I R

3

(D AR A BB LR SR A 5 5
BEIEANSS, AL 5 e T AR S et 2t 3 2%
R —AEESEbR.

O FERLD) AR o, MR T Al A A P i e
MR R, ARMR D A 5 i 7 AR B iy -9 AR
AR s B ZEARAR B T2 ARAR B

3DUIR I3 ), 7 = P 3R SR A AL A ] 98 5
2 PP ) PSR AR B, VR S RE BAEAIR
e BL5 W HATWI R 2 IS, RIZAAL R ) b
THIE . R & T AP A
[ R = RTINS ST e SN ST R T
MR A 5 32 52 Uk S

C4OWF Lt S AL AT i EE AT R AR AL AN B
TR 2 FE AR TR R 5L, P 2 in it T2 P

(SO AL b S A A0 A FH o P52 W) v 1 A A A

FISR S, HATHm (0 B AL 7, St S 24 35 B A1

T AL SN MR AT, i BRI — 7€ sk A 2

i, LA A AL K, A8 O AR A AL

1.

SE -

L 1] Varga$S, Chongrak P. Nitrogen mass balance and microbial analysis
of constructed wetlands treating municipal landfill leachate [ J].
Bioresource Technology, 2007, 98(3): 565 ~ 570.

[L2] Jeremy F, Dorin B, Kelly A R, et al. Nitrogen removal from
domestic wastewater using the marshland upwelling system [ J].
Ecological Engineering, 2006, 27(1): 22 ~36.

[3] TIWA. Constructed wetlands for pollution control: processes,
performance; design and operation. International Water Association
Scientific and Technical Report No. 8L R]. London, UK: TWA
Publishing, 2000.

[ 471 Breen PF, Chick A J. Root zone dynamics in constructed wetlands
receiving wastewater: a comparison of vertical and horizontal flow
systems[ J1. Wat Sci Tech, 1999, 32(3): 281 ~290.

[ 5] Rogers K H. Nitrogen Removal in Experimental Wetland Treatment
System: Evidence for the Role of Aquatic Plants[ J]. Research
Journal of WPCF, 1991, 63(7): 934 ~941.

[6] ZhuT, Sikora F J. Ammonium and nitrate removal in vegetated and
unvegetated gravel bed microcosm wetlands[ J1. Wat Sci Tech,
1995, 32(3): 219 ~228.

[7] Lin Ying-Feng, Jing Shuh-Ren, Wang Tze-Wen, et al. Effects of
macrophytes and external carbon sources on nitrate removal from
groundwater in constructed wetlands[ J 1. Environmental Pollution,
2002, 119: 413 ~ 420.

[ 8] Tamner C C, Kadlec R H, Gibbs M M, et al. Nitrogen processing
gradients in  subsurface-flow treatment wetlands-influence of
wastewater characteristicsl J1. Ecological Engineering, 2002, 18:
499 ~ 520.

Lo A&, s, Fdesh, 55 . A LR SRRV
LJ]. 3R5ERE, 2006, 27(6): 1083 ~ 1087.

C10] VPl Mutoo. IR B 2 FIm]. dbat: Rk
HiREAt s 1986.

C11] Bl SRk . 52 T T AU ALt at B8 i 2 ) S K T
YRR AR 3 AGLT). 2 MR BERE, 2002, 21C1):5~ 8.

[12]  Jan Vymazal, Brix H, Cooper P F, et al. Constructed wetlands for
wastewater treatment in Europel MJ. Leiden: Backhuys Publishers,
1998. 17 ~ 66.





