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ABEFE AT TSI A AR T B W BG K, %K) RAR B 1.6x10° m*d ' SEER
Fr A T B e Ui e S TG e iR A e, IRA Ll oK) SR A s i S e, B
UUis e B RT5=9: 11, IRA S5 LT SR ME OUIRE, W & BRE 4% A4

FRpE IR ECA K N TRIREE At rhiE AR TE U8, BOE S ACE T AMPTS T %Y FE e 3% sg ik &%
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Table 1 Main characteristics of experimental sludge

V5 UESEAY pH R/ % VSS/% SCOD/(mg-L™") HCOoD/(g'L™)
TE5 e 6.56+0.29 3.96+0.02 2.45+0.01 402.33+57.33 37.85+3.87
R le 7.61£0.15 2.14+0.22 1.23+0.05 254.30+26.63 16.18+1.19

1.2 WHE

Tiab B S5 DL S A ARTR Y 1.0 LBEARAVE N B 28 4%, SRAIPLIEFE, B NAENTEA 10L
AT BTG e, 8 A A A A TR TR A B A R, DAIR B 4R SN A% P B C5R BE Y
FURY o SN i PN B A5 B Dy 3 AR 0 5 R IR I R =2 T o BB A 88 X T B0 g DR AT Ak T e 7 o
BB S TR, BRSO AR W E SN 0. 020, 0.25, 0.30 AT 0.35 m*(min-m®) . Sz N U A
35 °C, THALIATE] A 24 ho WA ) X5 T BT U8 DR 40T Ak R Be 7 2R s e S, R AR R A
9030 m’(min'm®) ', SR EEE I 35 °C, W TESCR R B, HT 12 h N T ECTS e A HL
Wy S i R T[] A 18 0 L 2 S B DR A 8 A 34, bt e B R BUAE A0 U AR SR B % Sz e LA b A0
B, P LR AR E Ay A E N 0, 20 4. 6. 8. 10, 12, 16, 20, 24 h, SLE % E WA 1(a)
Jis

V5 e R AT A B N 7% R FH Fii L Bioprocess Control 23 F] A 72 i AMPTS 11 74 H be 7 B ik R 45 .
STEGTE IR A AL HE T UEA T, THALREZS RN 500 mL, R SV 2% P TS JRARFRZ) A 400 mL, 2R JFIK
TP R RN g N TRLEE N ECRE R E (RIERBEFE, 140 rmin ) XS IRHAT ARG, @R
RHER DR SRR E o RN A8 RIS U 5 B Ve LL )k 2: 1B VS i), #nis s
] P9 3 A &S5 min DAHEH A TR CO, BB SO Y 3 mol- L' 1Y) NaOH T e, 4%
ARSI RS, PR RS A A TE R RE RS, AL VS BB L D
mL-g' 3f, RAEWHME R 16d, SCE% B K 1(b) B
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Fig. 1 Diagram of experimental device
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JHe 8,352 22, DL/INAE B B DNA AR HESh o 15T 19 COD ¥ 1 2 | =X (1) 15

R= CSCOD_CSCODO %100% (1)

CTCOD _CSCODO
AH . RAVEI COD % H R Coeop WAL V5 U H SCOD He &, mg' L™ Cyeop NAZ T
35 e SCOD Wk, mgL™'s Creop HARZFALHEYS Y& & COD W, mg-L™'.
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2000g. 4 °C 4MF T B0 15 min, BOL 35 BD o 262 EPS(S-EPS); 4 3 4 BUR: 15 Je FH B 2 £k 2
AR TR B RAREL, 7E 4 000g. 4 °C &8 T B0 15 min, B3 0.45 pm SEFLUERE, i S
THRED A PSS, & A EPS(LB-EPS); ISR Eh 2% mh s W 4k 22 4h 78 28 25 mL, {3 80 °C . 7K 60 min,
HCE VKAV I E 4 °C J57E 12 000g. 4 °C 25F F B 10 min, PG EiE Wt 0.45 um BALIEME, M5
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T4 U8 R R R T SO R K AL A A e B W N, 1 SCOD i J COD % VR, FEIRES,
5 B4 0.30 m*(min-m®) " B, i B TR S SURS A REAT . R 04 K % 0.30 m’+(min'm’)
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M 20.37 mg L FFiE5 % 112.99 mgL'; SCOD & G oaono | T COPHE ' N
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1 846.24 mg'L™', FR SN COD i i HFE AL A R (m? - (min - )

3.86%., FiREEREPIN, MBsEETESE B2 BIEBEEMNEMREBNYR CODELERNFM
LYK 8, (8 LA Sy AT VA PE Y . I Ah Fig. 2 Effects ofaz;a;:;;r;tiel:irgltoyf(glosgluble organic matter
2B S8R  0.30 m? (minm®) ! B & 0.35
- (min-m?) R AR R SR R SRR A K A D R I R IR R A o PR A A 1 1
1M SCOD 75t ANHE Syl o e 32 SRR . BE IR U0 BE A I, 75 08 P UKL I AT AL 5 i /K il oAy 71Ny
TAHIY, BRIEA L™ A R T ROV AR R N BRI BT AR R, WA L Y
B B KT 0.30 m’(min-m?) ' IF, BEE R ST N KR BRI, SR M ROk 1 B A R B T i
FERIA DL BB AR B . P, BRI SRR, Gl AL B BY TS R, Hi
AR R 0.30 m* (min-m®) ',

F G0 B e AR R R RE S B A TR RN 280

B L5 DR U 7 Gty 143 =
ﬁ%mﬁgﬁmﬁ@%%ﬂﬁwﬁﬁmi 2 200

o ST A A E ol

] Tt MBESGRE B 0 B4 0.30 m*(min'm’) ! =l R

i, A7 VS ek BE= H bi i 203.72 mL-g ™! %k ~0— 020 m* - (min - m’)”
WO %8 250.42 mL-g ™!, S 4k 5 3 A M 3 i g ¥ g m
HCAEME AT BT BRI  0.30 m* (min'm’®) F 40r —*= 0.35m* - (min - m’)"
%ﬁiaﬁﬁmMmT,m?%%*%%ﬁ T2 4 e s 10 1 4 1
A BT R A 1 ik K AR A W a8 n 221 PRA I i/

SCOD 7 & W A7 Rk, Bz VS e K R fﬂEﬁ B3 BREENTESREREEL-RREENTE
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L B R B I 5 R AR A i e BRI,
12h )5, FRG0N AV A DL B e = ]
RO 5 CYERA A T 12 h B, BEHOA
HY d W A0 ) ) 38 I 25 3 ik RE TR Bt 45 1 TR
o FrA, BES 12 hJ2 0.30 m* (min'm®) ' BES,
SR B SRR T R ) R I R S
] 6 Sy i < (1] XoF T Y 908 IR 4600 4k ™ H
Jo k(SR L P I 6 AT, T AL B I £ wlf
i, & R A H e b P . BT AR od
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B IE] 4350 0. 8. 12, 24 h B T L5 P UE A7 5 22 1 DR S H AL S 86 o > Tl A BRI ] 43 51 R 0. 8.
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e, YT FREE R KT 12 h B, B A R A3 e R e s KRR B AR, U s T
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1.39%. D, 76 fe HE B S50 FE A 0.30 m*(min-m®) ' (9 4508 T, R 4R 9 b B A A MR SIS ) Oy
12 h, AHRL YW e~ 5 R 256.98 mL-g ', HILE ™ ARG T 26.77%., %450 5K 5 h i 458 M
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gi b, RIS T R S S TAL BT TS R, X B AR R A TR A R LR A B
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PG U R AT A A v, IR X AT L O g RN AR AT B R R R . AR A ke IR 4 R
P, RS e R A A6 4 L (35 °C) IR AL R R (55 C) IR, B 7 e T L mii g%
F T Bl S8 TR TG T IR T 5 08 I e o 6 AR B AT EE . P 7 AT, AR BRCBRE N 0.30 mP m P min !
AT, BARTTEIS A WA G Mtk O i . Mook & 9 . scoD ¥ im, H
ML R AR AR BB, R R IR A A Ak 3T T BTSSR A v IR S A Ak B
TR AR . £ 12hA, BREMEFETAH RS T EMEEA R BHERKIEED .
SCOD ¥ J& /3 Wil & IR 2 i 3.34, 3.43, 2.92 4%, HeE /91355 1637.05. 341.22, 5532.60 mg-L™",
XEZRRIR, FERBAT, REPAAEREERATE , HA Y E oK @GR W W& T g
AN, SR AR EE IR W, SR A R T Y A MR R LA SRS W A, R AT
AL, SR RDY, Rk, R AR RRE 030 m  m 7 minT RN, B ST AL B AR
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Fig. 7 Comparison of soluble organic matter and solubility of COD under mesophilic and thermophilic conditions
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Fig. 9 Change of EPS composition in each layer
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Abstract  Aiming at low efficiency of municipal sludge resource reuse and reduction, microaerobic
pretreatment was used to improve the methane production from municipal sludge. The pretreatment effect was
evaluated by soluble organic dissolved rate, VSS reduction and methane production efficiency. The effects of
microaerobic pretreatment on anaerobic digestion of municipal sludge under different conditions and
extracellular polymeric substances were studied. The results indicated that microaerobic pretreatment could
promote the release of soluble organic matter in municipal sludge and improve the removal efficiency of VSS.
Under the optimal reaction conditions: aeration intensity of 0.30 m’-(min-m®)”, pretreatment time of 12 h, the
methane production increased by 26.77% with comparison with the sludge without pretreatment. The effect of
microaerobic pretreatment on cells in excess activated sludge mainly occurred on the extracellular polymeric
substances(EPS) and the disintegration of microorganisms. Microaerobic pretreatment could cause the
significant increase of methane production rate of mesophilic and thermophilic anaerobic digestion.

Keywords microaerobic pretreatment; municipal sludge; anaerobic digestion; methane
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