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T S v SEURL AR IR R R AL T2, S5 R R il K €OD. TN FINH]-N 43 5l 5 441~948 . 401~1 579 Fil
369~1 594 mg-L' B}, SR A/O T2 & 48 /K COD. TN FINH;-N 2% [ 3R 4> 51l hy 42.5%~97.4% . 36.9%~88.3% Fil
94.29%~99.4%, LT A/O T. LM R RACE HEA ERFA . 56 F5 X5 100 2B DL A8 17 B
A, FEAK I RIS Sy 10 d i, BUR A/O T ZNHIKOK BUR B, 7K COD -1 2B %8 Al 35 75.3%, X NH;-N
I EBRF N 96.29%~99.5%, TN B HIK &8 W BN 70~296 mg- L. M4, 454G 2% R A0 T.AMAS T2
HE— 2 Ak KK T o B BC2E W IR A A DL BORS Ak BBl A& 42 A, R G0 rh & AU 3 03 vl i e 0 2 A ) &
Fr. MR A0 TEZHMEFEMEY R REAL K, F/KEN 88.8%~89.0%, TP Al TN Fik 4/ Ik 3.4~52 g kg
H151.4~53.8 g'kg™', TN JT i /- B0 3 o 00 5 7 AR R B IR %, XU AR R A/0 T2 e
i B 1 R AT G KR TR B T e AT 2 SRR Sh ek B AVO T2 R VR AR A A B R I S

EHIE WBW R A0 T2 PRPEEOR IR

VAR R IR B FEAT M B B A AL . Al Ak, SR AL DAt i 20 R T AR AT
He R 28, A HCE SO AL R R HR JE 5097, Fe R 4 4E = A KB A 2K, Hoh 4o T %%
. RIELL SR AR, B B K 2ot I 2 BT K 2T B2 A IR A L Bt 12, s
Yt W A AR B VL 2 5 DR K AR B S R — RV S0 R, AR & —Fh s sk
HARREFEM I A E WA B AL T 20 Hanw A feab ¥ T 224 SBR T 20 AWt ig#r, IR
SR A AR Rl B AR TS A0 T A S A/O T4 E B A, T Ab 78 Al Ak v BT R
[ IR S A Ak Tt R o8 A Ab B A HL S B — 20 KBk, BERE T 2 M sk, A0 T2 Hiz
PG, ol & HphH AR T DGR B R A p A B8R, B 2 . BRE R T A0 TZ
) Bl L it R B T A 35 R TR E AL R 37V, KK R COD., NH-N, NO;3-N -2 Ji & #¢ B 43 5]
425, 24, 9.8 mg-L™. LIU %5 R FH M ¢ i S /47 S8 2 6 B8 2E ) NG 2% A/O-A/O-MBR X 17 3% 31
P = A B IR AT T 81 d AUALER, Xt B DL S AR LR R IA 80.7% 1 99.3% ., F I - ZEUS ]
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P AJO T2 RN TR %E T LA G IR FRRE R K, RINH-N B 2BR %N 76.40%~98.41%,
TP 1Y 2 4 R YE 51 83.929%~99.84% , COD i 25 [ 5R M|y 89.26%~98.62%

AR TR, UKL Py 6T 7K A v 7 5 40 I %) W MAC 2 R 1 I 7 AL ) A HE K A . 4 AR
U SE AR R B, KRR E PR S BB RSORZ R R VIR R, BARTUKE Y
T R A R LB o K B R L AN R (LT o R AR R B L R B R s KR S A
A AE G RE FBCR B I  ATCRE B2 UK AR A v i DL — i, X 7K A v R0l 55 7 95 ) T LA
(A I WS B 3 U0, A A AR ZR 6 A HIL AR 1) R AT BT R S IR O/N T K I VR S BREICR . IR S IR
P T AR A Y bl s 00U B D SR Ay Rk 02, SR D g A5 P R R A B AR A TR, 25 Rk
B, MoK J7 45 BB R] A 40 d B X VA WA A BE AR e b, JH T COD DL BNHG-N K BR % 0 5Ih
65.99% F1 59.54% . ITAE K AAT1HEH T8 FHECE S A/O T2 M5 A& 75 KA B 7 P30, SRR 40 32
FH 3 A0S R OB LG T 3 1k A/O T2 AL B AL I K, 25 SR, 3k OB # 4k 1% K v COD
NH;-N Fl TN () 25 BRECRA X 541, BRI 5H 80.6% . 95% . 75%. 51tk SR} PR H 25 4y HL 2% 5Lk
A ORFERRUE M, AT IRORE 2 2 R A 0 IF AT 1 R AR R AR, A G AU v mT s D X B
e, B, SRR I AT B TR W A K B, e R B ATk A/O T2,
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Fig. 1 Device diagram of the A/O system
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KB T AT 5 L 1, Table 1 b.Concentratlons .of pollutants in .
. iogas slurry of pig farm mg-L
1.2 WA
N g 2 TR Y ¥ “ﬂ +_ 4 -
AO T2 & S E R A 15 d 75 Je I HEXA coD  NHIN N NO3-N . NO;-N
,fjc , % H _HZ.l %%ﬁ 9; l}iﬂﬂiﬂ( {7DJ {&‘ 1 h, il ﬁ{%\ix WIETEME 441~948 369~1594 401~1597 0.13~8.62" 0.03~2.53
FIIE  676+122 6724284 6994283 2.16+1.96 0.51+0.50

T 12 494 3 pH JK 345 B I 1]

Oy 3 AN E] B B B 1~70 KK 1 45 BE B 1]
20d, Eliﬂi'JiiEﬂ(ZOL- 55 70~130 KoK S EHE] 13 d, & HitRI#EK 30 L; 28 130~190 KK
PR 10d, & HIFRISEK 40 Lo B 7 d W 1 ROKFE, 4300 W05 2 ZK T8 W o R s e itk R it
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(MLVSS) {ii 1145 HEFR IR D 5 5 5 i S (DO) 7 I 485 2 M S84 5 5 pH A 37 3 pH 3HIUE -
FED 6 AR 0 R 7 i MW S K SR LA 5 AR A2 A (TN) SR TN-H,SO,-H,0, 1§ & - K Lt
ks MY b2k (TP) R H TP-H,SO,-H,0, TH 251 B $T b (432 .

2 HER5vie
2.1 MR A/OLEXEIABRFEEENISEY (KL COD i) BIEBRMR

WK 2 s, 3358k K CODAE J 441~948 mg-L™", A/O T 2% COD M=% K 32.9%~90.3%,
R A/O T2 %) COD 1Y 2B 8 R 42:5%~97.4%, R A/O T.25 COD V- LFr %5 A/O T.Z2# T+

17%. A/O T.ZFEE A MG Y4 (UL COD ) Hi /K i kB 4 86~571 mg-L',

HE N 37~475 mg- L',
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Fig. 2 Comparison of COD changes between A/O system and improved A/O system
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WK AR A A DTS Y (LA COD i) Wk B i =i, R A/O T2 R BB/ A A A LY i, ok
WP A RE o8 A AR . L, RN TP TR E 2R A0 T4, M SE Bk — 25 Xt e
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SYW LB, W H S S NE T AR, R, A/O T2 vk SEURE Rl AR AR S AR OK A 15 B st
@ﬁmdﬁ%ﬁ% Priz ATy ol , FEEA LIS Y (UL COD i) By 24 25 5 3R 0 H K i v 1 4y
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Wi 3 s, 359 T WNH-N Y 3E 7K BTt W E O 369~1 594 mg L', au Bl K k. A/O T2
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Fig. 3 Comparison of NH,-N changes between A/O system and improved A/O system

WK 4 Fras, YK BEIRNO-N FEKIE N 0.1~9 mg- L' B, 2k KB A/O T.2; A #iNO;-N H /K i
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TN 9 H K 0 v B SR BRI, b 95~330 mg-L™', [RIAT TN R AR RS, B 72.2%.
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K EBEMALT H R E S RO R A RICR B0 &K &P, RCg b, A WA O bR IR B
TN 9 & it = T 5 & 8 FR L AR R 5 T A AR 38 10.5~20.7 g-kg ' A9 TN &=, TP & MW
TR E B IR R S 1734 gkg! 19 TP &P A5 R, DUKHEDGLUER R T A 5
TSR B0, e — R e BV L PN, 7K AR A B v Al SR I K M R AR WA R A A i ok
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H L AT, A St B IR 38 2 e O v B AT 988 A K TR I %, B R X5 1 T R S e
2B, XATRERH T A P A AE RS R TR A A K o DU 25 SRR, fE— @ R T L
K A/O T2 A TR 8 BE % A it AR K HL B 78 20 W o A 75 U0

®2 A0 IZHINEREYH ST
Table 2 Indexes of myriophylla.in A/O process
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98 mg-L™', Ol Hi /K il NO=N Jit & ¥ B h 27~310 mg'L'; Bk B A/O T 25 TN £ B R N
36.9%~89.0%, % A/O T ZHAWIWHUGE. Fenllid ZH N R A0 T 245 a T L — L
KK

2) MR A/O T 2K I IR 10 d i, KK BUE A& S PR cE SRk . o, FEEA L
15 Y4 (DL COD 1) A9 HE S vk 0 57~307 mg-L', ZBRR AT 3K 75.3%; NH;-N HEB5 &k B h
2~15mg'L", FERFEN 96.2%-99.5%, FHI LB AL 98.4%; TN (HERUR K E S 70~296 mg L™,
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Treatment effect of piggery biogas slurry by improved A/O process with
adding packing and planting myriophylla
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Abstract In order to improve the removal efficiency of pollutants from piggery biogas slurry by traditional
A/O system and realize the operation mode of high efficiency and low cost, the process was optimized by adding
elastic packing to A/O system and planting myriophylla. The results showed that when the influent COD, TN
and NH;-N were 441~948, 401~1 597 and 369~1 594 mg-L"', the removal rates of COD, TN and NH;-N were
42.5%~97.4%, 36.9%~88.3% and 94.2%~99.4% respectively, which were better than those of A/O system and
had a significant improvement. In addition, the effluent quality can be further optimized by combining multi-
stage improved A/O system and combined system. Considering the removal efficiency of pollutants and the
operation cost of the enterprise, the HRT of 10 d was most suitable for the actual operation of the improved A/O
system, the average removal rate of COD in the effluent was 75.3%, the average removal rate of NH,-N was
96.29%~99.5%, and the effluent concentration of TN was 70~296 mg-L™". In addition to microbial assimilation
and nitrification and denitrification, nitrogen-containing substances in the system could also be removed by
myriophylla. In the improved A/O system, myriophylla could grow in large quantities with water content of
88.8%~89.0%, TP and TN contents of 3.4~5.2 g-kg ™' and 51.4~53.8 g-kg ', respectively, and the concentration
of TN was much higher than that of myriophylla in eutrophic water, which showed that myriophylla in the
improved A/O system had better absorption performance toward nitrogen in the polluted water. The above
results provide a reference for the optimization of piggery biogas slurry treatment by improved A/O system.

Keywords piggery biogas slurry; improved A/O system; elastic packing; myriophylla
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