557 B 2 W KON K F F R(E FR) Vol. 57 No. 2
2025 43 H J. Zhengzhou Univ. ( Nat. Sci. Ed. ) Mar. 2025

-tk B 7 AL N T o5 40 2
ERKFRERR

BHEE, FEH, K K, E#A', T W, K &°

(1B R AR GBS B W HM 450001 ; 2. KIS T 3 8Kk 06 B 5 K 26 4 S S0 i &
W FIH 450003; 3. hg /R @R A RAR #Widt 2 430021 ;
4. RS PR AERE TLOR R AL 210098 5. KRN IR BRI R B A IR R TR K5 450001 ;
6. ) N T AR B B A A BRA R )& ) 510010)

WE: WM BRI RN, NS TR EFBOK KB R A SR, B A @ 5 -4k B 32 ik N iR R G063
AR R BRI, % E IR ARG LB R g B A | DU A R BT A R AR R 3 201 1 1 LR
G A BT R R K D455 88 i ] (HRT) 5 90 b 2 40 9 0 00 W R O A Ak B A W B 3 15 00, B0 TE 3% N 0 b
RO AR IBHOCR . 45558 W] 72 HRT 2 24 h R F N RE M A BOR B, TN \NO;-N 435l Ak (12.88+0.4) |
(7.73+0.76) mg/L % (1.46+0.34) . (0.83+0.14) mg/L, &5 £ R 5N 91.3% 91. 8% ;{Hffi % HRT f4F
R AU BOR BB Z BRI, BEIBURE O 1~ 4 A X = BE R3S, RN AR B BT b i siake kL HA
Fe IR 3 05 0 2 AR L S IE I S A N TR M R G A HURE 11 4 9 TN S NOS-N ZBR 34001k 87. 07% 85. 88% , HUA:
M 1B TN & NO;-N ZBRRAA 15.91% ,16. 88% , LAk, Proteobacteria (T 111 ) | Bacteroidetes (HUFF B 1) 55 4
ZERGE TR,

KEWR . RNBRKME, AL, AWM BARCR; WREL

FESES. X522 XEktRERD: A XEHS: 1671-6841(2025)02-0089-06

DOI: 10. 13705/j. issn. 1671-6841. 2023031

Effect of Sulfur-iron Autotrophic Denitrification Constructed Wetland
on Nitrogen in Black and Smelly Water

GAO Jingqing"?, LI Yuxuan', ZHANG Zheng’, WANG Shilong*, WANG Shuai’, ZHANG Xin®
(1. School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China;
2. Key Laboratory of Water Management and Water Security in the Yellow River Basin, Ministry of
Water Resources, Zhengzhou 450003, China;

3. China Construction Eighth Huazhong Construction Co., Lid., Wuhan, Hubei 430021, China;
4. School of Environment, Hohai University, Nanjing 210098 | China; 5. Zhengzhou Yuanzhihe
Environmental Protection Co., Lid., Zhengzhou 450001, China; 6. Guangzhou Tiecheng Engineering
Quality Testing Co., Lid., Guangzhou 510010, China)

Abstract; Current studies indicated that N and S elements were the key factors leading to water body
black and odor. A S-Fe self-supporting denitrifying wetland system was constructed to control the black
and odor water in rural areas of the Yellow River Basin. The autotrophical denitrification system used py-

rite as electron donor and bluestone as acid-base balance regulating material, mixed at ratios of 3 : 2 and
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1 : 1. The nitrogen removal effect of the constructed wetland system with different hydraulic residence
time ( HRT) , the change in nitrogen removal along the path and microbial communities, were analyzed to
verify the nitrogen removal and treatment effect of the constructed wetland system. The results showed
that the system had the best denitrification effect when HRT was 24 h. TN and NO;-N decreased from
(12.88+0.4), (7.73+0.76) mg/L to (1.46+0.34) and (0.83%0.14) mg/L respectively, with the
highest removal rates of 91. 3% and 91. 8%. However, with the decrease of HRT, the nitrogen removal
effect decreased. With the increase of relative height of sampling port 1 ~4, the nitrogen removal efficien-
cy of the system increased significantly. Among them, the TN and NO;-N removal rates of the construc-
ted wetland system composed of pyrite, volcanic rock and bluestone with the volume ratio of 3 : 5 : 2, at
the sampling port 4 were 87.07% and 85.88%, respectively. The removal rates of TN and NO;-N of
sampling port 1 were only 15.91% and 16. 88%. In addition, Proteobacteria and Bacteroidetes were the
dominant bacteria in this system.

Key words: rural dark smelling water bodies; autotrophic denitrification; constructed wetlands; denitrif-
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