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Abstract : Denitrification trench is an effective approach for removing nitrate from shallow groundwater in the region of agricultural farming.
An organic carbon source can be mixed with soil as a permeable wall which is perpendicular to the groundwater flow. The added carbon
source stimulates nitrate reduction to nitrogen gases by denitrification and can reduce nitrate inputs to groundwater. Two different substrates,
pine sawdust and mushroom culture wood chip, were added into soil collected from the region of Zhangwan, Shiyan City of Hubei Province as
carbon source in the trench to determine if the types of substrates have close relationship with nitrogen removal. The total carbon, available
carbon and other soil parameters were monitored. The removal of nitrate and concentration of ammonia nitrogen in groundwater were also
monitored. Data show that microbial biomass almost has no difference, though total carbon and available carbon vary widely. The analytic re—
sult showed that a part of groundwater passed underneath the denitrification wall. In this case, the average removal efficiency of nitrate in dif—
ferent wide wall containing the pine sawdust was higher than that containing the mushroom culture wood chip. The wall constructed by the
pine sawdust in 1.5 m width and by the mushroom culture wood chip in 1 m width performed successfully to remove nitrate from groundwater.
It was found despite the increase of ammonia nitrogen in middle of the wall, concentration of ammonia nitrogen in the outlet water did not ap—
parently increase. At the same time, some polycyclic aromatic hydrocarbons (PAHs )in the outlet water were also monitored and they did not
result in secondary pollution.

Keywords: denitrification wall ; available carbon ; microbial biomass ; nitrate

TAER , AR TR B R TH S P R /K5 9L Y (R 7V RT3 A AR Ak Ak T B sk
FEAEE, ELIS YRR R, Rk L BRmmR el (RFEAYER T 2 N P, BRI R A e R
- T K PSR ER AR, oA O SR I R s . FEH T
gzggﬁ PR R, IRV 10 b X L 8 A G Al R SR A LA A £ 2
TEBE A FLEAE(1985—) 5 TR ¥4 BH A ZEBERAH BP9 2 DRSS O7 TRA e IR FLITR A T 55 B 8% |, Bs ik

A KAE IS SEA S5 K B KG T RE E, BE R & SRR AN 4

E-mail : fxkong.1985@163.com

BIEE A . E-mail: zhudw@mail.hzau.edu.cn ﬁﬁr’ %ﬂﬁﬁéﬁ%ﬁiﬁ%{%?%ﬁﬂ@%?ﬁ, ﬂl—j“Fﬂ(EPE/‘J




1520 FLIEEEAE DR XA TS S R KA R ER 1) 25 BRACR

2008 47 H

NO;=N it 28 N S0 4% ) 4 S A A 240 A A S Sk ST 0% 1
L S2 AR S5 Ny i 5, AITTFEAIR NOs-N [ 52 44
TR BIHERCERD . SEIESE, KR Busselton i IX F4
R TE A B GE A T AR TR 20 al,

PRI KRR KA £k TRE Kb, 4%
FUNEL A SR X L KAT 55, HoK BRI 2 56
o X E IR E A R AR LI gl A =it B
M FALIE RN 2 . Bagiit, 2004 4FizcHb X A AL AL
i FH e (746 ) 35 393 kg-hm2, Hrh &R 5 50.4% ,
Ay TH R TS Y 2 b PR X RS 5 g b 67 Y
709", A HAE T B E L0 A 50 T R
RIAFEAR FEARS L T K 2 7K 5 b . R PR kv 7
PIATATHE , SR ARBEIC AP K FEAKAARIK 5T A 3%
T, AR Ry A A s X 2 BR TR Y5 Y P Y NOs-N
RS HIKIEF 2L

1 #R5FE

1.1 BREGANE T R Hith Tk R4

JIR R VA T A0 A - HE T 5K X A A i 5
Bt o I H X R DU K R e i i IRk X, Tk
500~800 m Z= 47, FPAETHFR 50 4% hm?, AFd FHALIE
150 v, #FHh 2 J@ ) -+, I3 B meb , 1 B384, ot
Fa 1 T2, H N K —ANTJr ) A1 R Bl . BT A
FEE RS 30 ZAE AT IR (B A #RH ), IR 4 K 36
m, 7% 1.8 m( My T /KL 1.5 m), WK 5 7 161 43 3 Beik
BRI LB, 2000 2.1.5 1 m, AHRAR N
I IR, A AR 2 /N B, 4 il S 7o 40 TS
T HAE AR L (RIFRYRE)  FHRAR IR S T, B 2
m B (45 SR T P X B A K W 358 e 0
FERN KIS 3 ST -1, ST -2 FnS T -
3;2 m GEH AR X Bedbk e - | 5% o Wi
AR AW S5 TI -1 TT 2 AT 1 -3;1.5
m F1 1 m ZAPRAHRAC S 2000 STT-1.8S-2.S1T-3,
TH-1.T0-2TI-3Ff1SM-1.SM-2 SM-3,TM-1.

KT 18]

TI-2.TI-3,

J RS AG BT, Se R T IS VAR SR 5 AR IS
fEE, PA3 A HER Oy 8E s B A AR A )G ]
L AR FEAHEE 6 m, [AI3H 2 B H I 0.5~0.6 m B,
SRIGTERZ A TS, DU FAE R A E AR S Mg
RAEW) . RPEETT, BN AR B 3 AN W43 F
JBR A A i 1 m &b U G BT TET AR 1 m
Ak T 18 AW (] 1) BRI REE 1.6~1.8
m, T AEIEF B, KRR 0.35~0.45 m 245,

1.2 kR B S Main

2007 4F 4 H 21 H H -5 HUFE A5 e85 b R oK
IKAIZETT 0.3 m AR i . BRI SR A
My, T 4 CHRAETE 2 N, AL
UOKFE, TR 1~3 H IR, B B KRR T e e
JRFERS LCHLE) IR, 48 )5 PR 500 mL 1 R 437
FE,2 h WRTRIEAER .

AW H 5 R R AR RO EH
B AR i R R S I 5 ] A
kiR 25 CT#ARFR 7 d, 25ME CO, SR AT
AT 5 30 i i - S BE 2R o AKREA
FRER A3 HT I7 10 HI/T346—2007 SNt B 41
RAYH TR L BRI s 205 e (el 2% R
25 AE) R AR TR BT AH R R IR H

2 HR5HE

2.1 TEEEKETH

A3 E T IR AN R A BE A R EOK R LU
W 438 SRR BE I SRR R/ NILER 1),

3R 1 ATLUE W INAMSA S IEDRHIR & - 58 5
IR ZRAHE A = TN ATF a8 SR HEDRH Y 1 458 5 7K
XU A A A i U A 00 5 7K T B A 2 AR DR Y
TOFNFK I R o RIS, AR Z R/ AR [R] R A A5
(1) 13 S KA Z 0], DL S IORNE A Z 5 AN AR A
MU RS KSR Z A AR K2R X AT HEEH

L P —.

gl s Ie—l T I=—1 ° o .

— ST-1 TI-1 S . I

sl |t msn — — —

5 75 S| e R T e TERIER]:
Sh-2 TI-2 STl—2 T2

E Iy 12m 36 m

RE TI1-3 SI-3 TI-3 STl-3 TII-3

B | B L

Figure 1 Plan view of denitrification wall and surrounding well sites



o5 27 B4 4 1 AT A - 1521
IR B PERE 525 BB AR TG R Yo
%1 HHSHNRANEAKENTL L o| TSRS
Table 1 The change of water contents in soil before and after Too
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Table 2 The change of organic carbon in soil before and after
mixing it with organic carbon substrates
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Figure 2 The change of available carbon and microbial biomass

carbon in soil before and after mixing it with organic carbon substrates
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Table 3 Nitrate removal of two different substrates during trait
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Table 4 Efficiency of nitrate removal in denitrification wall during trial
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Figure 3 The change of ammonia nitrogen in denitrification trench
in April of 2007
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Figure 4 Change of polycyclic aromatic hydrocarbons( PAHs Jof

groundwater in the wall containing the pine sawdust
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Figure 5 Change of polycyclic aromatic hydrocarbons( PAHs )of

groundwater in the wall containing the mushroom culture wood chip
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