ERNECI R U TR W) Vol. 11, No. 1
2017414 Chinese Journal of Environmental Engineering Jan . 2017

NUA-DAS 4 & 38 it vp 22 58 AL i BEFF fiE 22 IR 3=
FAE  MET T, EEe KA R ae
1. 5 AR PP e o PR Bl 24 W58 BF, B 3 210042

2.3 R A B 2= BE , 79 o 210098
3. U TH A B O Rl 2 5 T BR A | I Ut 276000

 E IR E (NUA) FUB K AR TS U8 (DAS) AR 285 ik it v i U RCR S U AL R B (AOB) R AE . O T i N AE 3K 3l X
T EUSCOR S — 2B R TE , R P RN LRE £ B2 W 58 AOB T ¥ 6 25 43 A1 AL A LA B %) JBORL R 58 19 38 B BOCR . RGETE IS
)G, 258 B MK NH,-N TN B3 LB R 5] 75% M 70% , 455020, % B 75 A [F 328 17 0 ) A [6 4 & 3 7 1
AOB,FiE R G IS ITHE , Z AR R IR R b B0 A A n . 2 FhigkHES BB A8 S AOB SR LR 87 iy 4R KK BREE , JF B 7E pH i
kY DAS SRR NS G T AOB Ay A A7 %5 .

KB BTSRRI BAKER TS IR B & E A

hES%ES X703 XEKERIRES A XEHS 1673-9108(2017)01-0041-07 DOI 10. 12030/j. cjee. 201508189

Characteristics of ammonia-oxidizing bacteria and effect of nitrogen removal
for wastewater treatment using NUA-DAS ecofilter
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Abstract The nitrogen removal mechanism and characteristics of ammonia-oxidizing bacteria ( AOB) in filter
media were investigated using an NUA-DAS ( neutralized used acid-dewatered alum sludge ) ecofilter for synthetic
livestock wastewater treatment. Temporal-spatial distribution of AOB in the DAS and NUA was determined, to
increase understanding of the nitrogen removal mechanism. When the system was stable, the average removal
rates of NH,-N and TN in livestock sewage treatment were 75% and 80% , respectively. Results of the biological
analysis showed that AOB were present in all filter materials, and the diversity of the AOB was higher in the
NUA and DAS when compared to the initial media. Both filter materials provided a good environment for the
AOB, although the DAS was more suitable for the growth of the microorganisms than the NUA was because of its
neutral pH.
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Fig.1  Structure of NUA-DAS ecofilter
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Table 1 Influent quality of livestock and poultry breeding wastewater

Ei=kan SEHME « bR 3t [l 5 ZE %
COD/(mg - L") 174.38 +£59. 90 75.42 ~263. 57 34.35
TP/(mg -+ L") 6.32 +3.09 0.98 ~9.79 48. 82
NH;-N/(mg - L™") 116.95 + 48.90 50.47 ~199.50 41.81
NO,-N/(mg - L") 1.46 = 0.68 0.27 ~2.39 46.28
TN/(mg - L") 131.08 £26.89 90.71 ~158.76 20.52
pH 7.97 £0.18 7.72 ~8.19 2.23
DO/(mg- L") 4.87 £2.05 2.82~6.92 42.11
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32 _j%] DAS I NUA 45 & K 1y FL B F Table 2 Basic characteristics of filter material
FLR T B, Ho DAS £ NUA H 3 1 BUSE K, A HE 3 SH DAS NUA
AT A T e B W B AN R ol 3 S AT AR 2 #IE/ (g om ™) 2.57 2.83
PSR T B BT H A AR R RE VB VBE VBT HE/ (g em ™) 1.48 117
B AR AEIUER (38 3) , fd 45 W B RO SR AR, T LA/ % 52 33
B 253057 52 22, A ) T 0 B 7 i A2 (B ERBY (m? - g™") 1500 720

£3 BEHAOLETERAR

Table 3 Chemical composition of filter material %
DAS Si0, AL, O, Fe, 0,4 Ca0 K,0 MgO TiO, Na, O P, 04 B Al e
i 55.91 18.96 5.11 4.05 2.71 1.75 0. 84 0.51 0. 31 9. 41
NUA Sio, Fe, 0, AL, 0, Ca0 MgO Na, O TiO, MnO K,0 Pk Ak T HE
S 29.8 15.5 11.8 8.03 4.99 1.35 1.13 0.21 0.13 27
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Fig.2  Removal rates of NH,-N from Fig.3  Removal rates of TN from sewage via
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Table 4 Evenness index, abundance index, Shannon index and Simpson index of every sample in DGGE
%5 o) BE IR B T R R ARG EL AR AR B
DO 0.578 7 1.125 0.576
D11 0.734 8 1.527 0. 684
D12 0.552 10 1.271 0. 566
D13 0.551 13 1.413 0.595
D21 0.811 17 2.298 0. 866
D22 0. 844 15 2.287 0.874
D23 0. 841 14 2.220 0. 862
N23 0. 804 11 1.929 0.817
N22 0.792 12 1.968 0.823
N21 0.749 10 1.724 0.750
N13 0. 859 12 2.135 0. 862
N12 0.593 5 0.955 0.563
N11 0. 638 5 1.927 0.548
NO 0.037 4 0.051 0.015
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H1 3 4 A0, O [R)32 A7 I 6D R [R) 407 B 0 ZRE VRS SO R A IF] . Bl RGBT RAE , 2 REVE R0 1 Uk
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H1 26 S T, 4% RE S E] B4 40 R DL 2R B R AR R, DAS BE 5 IS 47 30 d IR 51547 60 d IR,
R R ARAL R 31, B 5 1847 30 d I 215 R 2, ML R B 84. 75 NUA 5y iz 7 30 d i )2
51547 60 d I F 2 ARRUPE AR AL 2.5, B i (205 1T 60 d i )2 5 F )2 AL RSO 80. 2, $iiB 47
6 S 7] T U H 24T 60 d AR LR T2 47 30 d i, 45 3k AR 7] DAS (9 MIBLBE 5 T NUA, #B1 AOB 7
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Table 5 Dice similarity coefficient

95 DO D11 D12 D13 D21 D22 D23 N23 N22 N21 N13 N12 N11 NO
DO 100 13.2 6.3 15.2 3.6 3.9 5.5 0.7 0.6 5.7 15.3 0.8 1 5.6
D11 100 80.8 84.4 48.3 39 37 12.3 4.6 58.7 46.7 14.6 5 68.3
D12 100 84.7 44.5 32.2 31 2.6 2.3 62.2 36.5 1.6 2.1 78
D13 100 44.4 32.2 32.3 7.6 5.5 64.6 37.3 5.8 9.2 76.2
D21 100 54.2 31.3 19.9 19.6 45 40. 1 8.8 10.6 34.1
D22 100 53.2 40.8 34.4 39.5 49 24.9 28.4 22.5
D23 100 38.3 27.5 38.1 58 49.8 27.9 17.9
N23 100 80.2 23.5 25.7 50.8 67.5 0.1
N22 100 15.5 19.2 39.2 58.3 0.1
N21 100 37.3 2.5 10.5 60. 5
N13 100 40.5 22.9 31.1
N12 100 64.3 0.1
N11 100 0.4
NO 100

3 it

SR F L8 7K B 95 0 MR v R B i DA JEURE 4 A 285 00 i 0 25 800 KA ARG 1) B U RECR: , 0 I /K g N -
N HI TN GBS 5 B8 i i) 25 BR A . 76 NUA-DAS AR 25 38 B ORL b, AN [R] 32 47 I 8] A [ 07 8 29 77 78 &
AL R ARG ME T EE , AOB 2R E B I SE vk Rl i #R AT BT 3 i . AOB X6 B[] 123 (8] 114 A2 fb A7 5
A3 P, T pH X AOB 9 A4 K BE5E BAT — JE 52 R, AOB B8 & T A i PEBRE v AR 1 . PR 8 R BE
i AOB PEALARGF 1 LE A7 IR, B NUS 3K AOB T 5 75 DAS R} R85 A 1 845 .
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