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Nitrogen Removal Performance of a Sulfur/Pyrite Autotrophic Denitrification

System

ZHOU Ya', MAI Wen-ning'* , LIANG Jia-wei’, DAI Ji-hua®, NIU Ying', LI Wei-li', TANG Qi’

(1. College of Water Conservancy and Environmental Engineering, Zhengzhou University, Henan 450001, China; 2. Henan Junhe
Environmental Protection Technology Co. , Ltd. , Henan 450001, China)

Abstract ; In order to search for an economical, rapid, and highly efficient nitrogen removal process for sewage, a sulfur/pyrite packed
column reactor was fed with low C/N municipal sewage. The effects of temperature, the sulfur-to-pyrite volume ratio, and hydraulic
retention time (HRT) on nitrogen removal were studied. The results showed that with an influent total nitrogen (TN) of 40 mg-L™",
the optimal HRT of the No. 1 reactor was 2. 5 h, and the removal rate and effluent concentration of TN were stable at 72. 2% and 10. 55
mg-L~", respectively. The optimal HRT of the No. 2 reactor was 3.5 h, and the removal rate and effluent concentration of TN were
stable at 67. 8% and 12.90 mg-L ™", respectively. The optimal HRT of the No. 3 reactor was 3.5 h, and the removal rate and effluent
concentration of TN were stable at 60. 6% and 15.00 mg-L ™", respectively. The sulfur/pyrite autotrophic denitrification system starts
faster than the pyrite autotrophic denitrification system. Iis nitrogen removal rate decreased with decreasing sulfur-to-pyrite volume
ratio. The nitrogen removal performance of the system is not sensitive to temperature, and the denitrification performance is better than
that of the system with pyrite alone as the sulfur source. The main functional bacteria in the system are Sulfurimonas and Thiobacillus,
and the proportion of the sum of these two bacteria in the three reactors decreased from No. 1 to No. 3.

Key words: sulfur/pyrite; autotrophic denitrification; nitrogen removal; low C/N municipal sewage; high throughput sequencing;

microbial community

RE ARG A AR S IR LA v, i
W FEATKARHEA SN R IA S, L B IR ICER N S
WoKARIAEL, HERm ARy R . &
B AT K A BT 35 G ) HE BORR HE) (GB 18918-
2002) ML TN < 15 mg-L ™' AFF & — 9 A HER bR
. BB A e DX AR A X AT K B SR e —
e A HERCPRAETE Ry A, s i AhHETS K R TN
B H AT SR A EAT 5

AR, B A SR ARV E IR IR AN, 19
AR, TERi5gs, FerEim e A S A
SRS HRTER SRR A 3R SRS AR AT
TR TR AT, B ER%E" | Kong 4" | 2=
K42 F Sahinkaya %5 R 2K 7E 52563 i BOF)
s A 7 AL R GU AL B A /U5 K, B TR A 9

SASAR R ML LA B HRT | pH ., 3l B 25 X6 B U8R
AR AE RN T R RS A Al 2 1 s As
JS77% RS 2T S B Ay LA

R/ROP RS G i e S R s YR ) N
R 5 PIE AFAE B AT ), AR, CA B
FUUEMI R R AT LAV L 7 A, o NOS if )5k
NGO R R B BRI R TR, 7ET5 KR
Gy R T, 3 R 0 e a8 BB 1 fE
27 Torrento 26 S [A14EF T T, denitrificans BT

s HEA . 2018-06-30; f&ITHHA: 2018-10-31
BEE£WME . BEZAKMEE G SiH A E KL (20172X07602-
001-001)
EE BN (1995 ~ ), L&, MM d:, EBHIEHT EKIE
Yl B 5 R | E-mail ;1217180728 @ qq. com
* WIEVEE , E-mail ;18569915907 @ 163. com



1886 7D 53

B 40 %

B A % SO AL SRR sl AR K, T5K
35 mg-L™" [ NO; -N £ 200 d A 15 DL 5E 4 4 %
fife. ZEF5 A Sy A B AR R Ry E
T, Bk AR LI A RS a shiz 17 65 d J5, TN
EBRFHGRF]19. 2% , HIAshiG R4 HRT 4 4
d, #E7K TN 745 49 0. 075 kg« (m’-d) ~'. BAEF LY
AR SR b, SRR B S, HRT BB A 352
AL T o b 2.

AR E O A B A IR SO AL T 2 AR = |
B2 RIR, B BRAE A Ak G T IR A, JFR
GEIREE | B 5 B R AR L A HRT 45 4% 2 800
B/ Rk A 75 RO Ak R SR 520

1 #R5EFEE

1.1 A

i fes/ BREkE A R R AR B 1 s, R
NS BN A S A LS 3, SR 57 em, £RK
FE S5 em, W4 em, AXAEBL690 mL, HIFEX
40 em, HFIAFIZ) 500 mL. BiE MBS 1
BRI A 2 ~5 mm. HE/K 1 BC KA 2885 3 52 D i
R IE A, HK i B K DR

ARG 3 A%, 1 5. 25 3 5N
AU BB R R R L i 14 106,
1:8; 1,2, 3 S AFLERZI 50% A 45

\
b -

EL LA LL LT 7 = i

B1 mEFRELRBEETE

Fig. 1 Experimental device for the sulfur-based
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Table 1  Biochemical effluent water quality indices
of a municipal sewage plant in Zhengzhou
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Fig. 2 Start-up stage of the reactor
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Fig. 3 Influence of temperature on the denitrification

performance of the reactor
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Fig. 4 Effect of sulfur-to-pyrite volume ratio on the

denitrification performance of reactor
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Fig. 5 Influence of HRT on the nitrogen removal performance of the No. 1, No. 2, and No. 3 reactors
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Table 3 Species abundance and distribution of the samples
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