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Research on the short-range nitrification SBR process of low carbon
ammonia nitrogen wastewater in rare earth mining area
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(1. School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. Jiangxi Key Laboratory of Mining & Metallurgy Environmental Pollution Control, Ganzhou 341000, China)

Abstract: SBR process was used to treat low—carbon ammonia-nitrogen wastewater from rare earth mining
area. Acclimation and cultivation of activated sludge, the effect of aeration volume, aeration time and C/N ratio
on short—cut nitrification system were investigated. The experimental results showed that the system had an
ammonia nitrogen removal rate of nearly 92%, and annitrite nitrogen accumulation rate of more than 90% at
the temperature range of 28+1 °C, with an aeration volume of 65 I/h and a pH of 8, after the sludge was
domesticated and cultivated for 69 days. The sludge was detected by high—throughput sequencing before and
after it was treated by short—cut nitrification. The analysis results showed that the microbial species in the
sludge decreased after the start—up of short—cut nitrification. Nitrosomonas was the dominant species in the
sludge, accounting for 11.5% of the total species. When aeration volume was increased to 120 L/h and this

condition was kept for 7 days, the nitrite nitrogen accumulation rate decreased to 82%. When C/N ratio was
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kept between 3.5 and 7.6, the removal rate of NH4 +-N in the system could stay about 95% and the

accumulation rate of NO2-N was above 93%. Excessive aeration would destroy the short-range nitrification

system, and the nitrite nitrogen accumulation rate would drop to 48.89% if excessive aeration last for 8 days.

Keywords:SBR; shortcut nitrification; microbial community; aeration rate; C/N
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Table 1 Main conditions of wastewater quality

K HE Ak U ¥ifE

pH i 5.45~6.47 5.96
COD /(mg-L™) 100~125 112.50
NH=N /( mg-17") 3545 40.00

R2 EHIUEKARK

Table 2 Table 1 Main conditions of wastewater

quality
Wix Fh /(mg- L)
CeH 1206 190~300
NH,CI 132~172
K,HPO,-3H,0 25~40
NaHCO; 620
Tl JC R T I 1 ml/L

Table 3 Conditions of trace element solution
) Wix T /(mg L)
MnCl,-4H,0 200
CoCl,+6H,0 240
NaMoO,-2H,0 150
ZnS0,-7TH,0 160
FeCl;-6H,0 150
NiCl,-6H,0 200
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Table 4 Microbial diversity of different samples

ACE Chao  Shannon Simpson 7 3 &

£0 FFIE OTU ¥
PR FIRCOTUR e jow mom om0

R, 27441 588 462 469 4.62 0.04 99%

R, 38268 476 312 312 3.67 0.07 99%
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Fig. 2 Relative abundance of bacterial

community at phylum levels
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Fig. 4 Reactor performance after short—cut nitrification
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operating system under high aeration conditions
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Table 5 System operating conditions under different C/N

BITTH COD/(mg-L")  &A /(mg-L') CN  CNHHE
TH A, 135~140 35-45 3.0~4.0 35
TH A, 190~240 35-45 4.2~6.9 5.7
T A, 280~300 35-45 6.2~8.7 7.4

K7 BR800 s 3 FASE C/N 2T, RS
M NO, =N BRI 2 B A R ARt 34, 18174544
B C/IN=3.5.C/N=5.6 F1 C/N=7.4 B}, =& X N 1
NO, =N 2 8 2 e = {85 53 1 1 97.37% .98.07% Fi1 4
98.15%, K N MIHEFT, NO,—N B SR8 Bl i =
1B J5 B4 R B AH b T A R C/N 2548, 24 C/N=
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