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Abstract</Low-pollution water has become an important contributor of nitrogen in surface water due to its large discharge volume and wide range of sources. To investigate the
influencing factors of nitrogen removal from low-pollution water by constructed wetlands (CW), aerated CW was constructed, and the removal effects of different forms of
nitrogen in low-pollution water under different operating conditions were analyzed. The results showed that the removals of TN and NO, -N were positively correlated with
hydraulic retention time ( HRT), C/N ratio, and temperature (r >0.65, P <0.01) and negatively correlated with DO concentration (r < -0.85, P <0.01). However,
there was no significant correlation between the removal of NH," -N and these factors (P >0.05). The change in aeration rate and HRT adjusted the DO concentration in the
wetland, so as to create alternate aerobic and anoxic environments, which was conducive to the nitrification and denitrification process. When the aeration rate was 0.2
Lemin ™" and HRT was 1 d, the removal rates of TN, NH," -N, and NO; -N from the low-pollution water by the aerated CW were 90. 15%, 98.25%, and 86.22%
respectively, which realized the simultaneous and efficient removal of TN, NH,” -N, and NO;™ -N. C/N ratio and temperature played important roles in the removal of TN and
NO; -N. The TN and NO; -N removal efficiency increased with increasing C/N ratio. When the influent C/N was 5, the removal rates of TN and NO, -N reached their peak,
68.49% and 50. 48% respectively, and the TN removal rate was 37.43% higher than that with no influent carbon source (C/N=0). In addition, when the temperature
increased from 8-12°C 10 28-32°C , the nitrogen removal rate of the aerated CW increased gradually. Compared with those at low temperatures (8-12°C ) , the removal rates of
TN and NO; -N increased by 29.37% and 50. 24%, respectively, at high temperatures (28-32°C), whereas the removal rate of NH,” -N was not affected by C/N ratio and
temperature.

Key words: acrated constructed wetland; low pollution water; denitrification; aeration rate; C/N ratio
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Fig. 1 Installation diagram of aeration constructed wetland system
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Table 1  Quality of inflow water in wetlands

K g bR p(COD)/mg-L~! p(NH, -N)/mg-1.~! p(NO; -N)/mg-L"~! p(TN)/mg-L"! pH
i €713 0* ~60.57 5.08 ~10. 46 3.61 ~6.74 8.86 ~15.57 7~8
A 36.45 6. 89 4.77 11.70 —

1) * FOREA BRI ST K p(CAHLA) A0 mg-L~!

1.3 SERikiT
CW AT 403 2. B H 25 A VFCWs, ia 1T

Jr AR OESERE K W7 H O ) B, BRI
h (11:30 ~12:30). HERGENFETAR, H1E
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Table 2 Operating conditions of wetland system

T T . HRT/d /N RE/C
/L+min
Al 0.2 1.2.3 5 —
A2 0.3 1.2.3 5 —
A A3 0.4 1.2.3 5 —
A4 0.6 1.2.3 5 —
A5 0.8 1.2.3 5 —
B1 0.2 1 0 —
5 B2 0.2 1 1 —
B3 0.2 1 2.5 —
B4 0.2 1 5 —
. c1 0.2 1 5 8-~12
2 0.2 1 5 2832

1) B b PR R« — FORTER — B AF T

®3 LHRENAERERNE

Table 3 Experimental detection methods and instruments used
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DO — % HACH ZZHUK MY “ < F
pH - F O~ flﬂ“‘HACHﬁZ}%ﬁ(ﬁﬁﬁ*ﬁ& 24P
_—orp /- | L e )Y & FH HACH ZZ KUK FUMHY '
7 i i ] _‘..-‘ u“_,“:x ["f' 2 = v .. 7 q } = ) k! — .
- — - SRR A 2 v Ve YL = T A/
) A | T’y 2 mgmgmiﬁﬁm%m¢xmmﬁﬁ$%
) - y 8 R 15 ) 7

21 W OW BRI R
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0.01); NH, -NZ PR35 2452w [ R Z 8] oA ¢
KER(P>0.05). AW LR E C/N A
Ktk (r=0.713,P <0.01), 5 pH(r =0.444 P <
0.05) F1 ORP(r =0.353,P <0.05) F£1E 55 4 1.
Zi b B CW IR TS YLK 20 47 i AUAL B A £k
DO fit45 . HRT ., C/N FIiRJE M by 2.
R4 PMBS CW BERRNERNS LN
£ Z > 8 7Y Pearson 10 R

Table 4  Pearson’s correlation coefficient of factors affecting

the denitrification of aerated CW and the removal rate of pollutants

A

A OV FTI  % 5 Y R e i

pH 0. 093 0. 246 0.229 0.444 "
ORP -0.112 0.362" 0. 400 * 0.353*
DO 0. 047 -0.850* -0.855™ 0. 023
HRT 0. 033 0.898 ** 0.652 " 0. 047
C/N -0. 147 0.971 0.959 = 0.713 ™
L -0.022 0.990 ™ 0.747 * -0.305

1) ™ FRP<0.01, *FEmP<0.05; FIES CW HBES &I/ NEE
DO ¥, Fr LA AL DO H5 AT R SCH i<
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2 EERESIEMAERSER DO R EMAE L
Fig. 2 DO concentration changes with time under

different aeration rates in intermittent CW
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Fig. 3 Effect of hydraulic retention time and aeration rate on the removal of NH," -N,
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