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Abstract:  Focusing on a large amount of sludge produced in the biological nutrient removal
(BNR) processes of municipal wastewater treatment plants in China, this paper investigated the
characteristics of hydrolysis, gas production and reduction of sludge from two typical BNR processes
(oxidation ditch and A/A/O process) during mesophilic [(36+1) °C | anaerobic digestion (MAD) and
thermophilic [(52+1) “C] anaerobic digestion (TAD). Under MAD and TAD conditions, both the maximum
specific methane production rate (R, ) and the maximum methane production potential (P,) of sludge from
oxidation ditch were significantly lower than those of sludge from A/A/O process, and the digestion time
was longer. In addition, TAD significantly increased the R, and P, of sludge from BNR process and

ma;

TAD were 2.47 times, 1.33 times and 53.8% of that in MAD, respectively. TAD significantly improved the
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organic degradation rate of sludge from BNR process, which met the requirements of sludge organic

degradation rate specified in Guideline on Best Available Technologies of Pollution Prevention and Control

Sor Treatment and Disposal of Sludge from Municipal Wastewater Treatment Plant (on Trial) (HJ-

BAT-002).
Key words: biological nutrient removal process; sludge; anaerobic digestion; temperature
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Tab.1 Physical and chemical parameters of

dewatered sludge and seed sludge

5 H - TSKg- | VSKg- | VS: | TCOD/

kg) | kg') | TS/% | (g-kg™)

Bephis e 7.14 | 39.43 | 1839 | 46.64 | 46.15

FALI T 29578 | 6.89 | 167.32 | 92.95 | 55.55 | 160.69

AIAIO T 2958 | 7.31 | 243.06 | 116.07 | 47.75 | 121.80
1.2 KEH*E

ST RIS TR VS & & R K 30% 1142 R
BB vl R i e IR AEU T Ak B N A B R S e 1
SR IE AT Ve, I 25 B oK R IR A WA TS
R 6%, K H 100 mL( TAEZFLA 60 mLL) {4 1L 35
R HEAT ¥ e = A4 BT, R 250 mL (AR R
200 mL) 5 I35 AT 5 8 PR S8 TH 1k B TRRH 20 #
RIS HF AR T, B S0 1) 45 LT R 78 0 2 min, SR B
HoralE T iRl (36+1) CIMmE R (52+1) CE
T 7K V45 IR T 18 3 (140 v/min) 3% 3% 1R OB 35 d.
H Sl R R T DR AT A a0 38 DL Sl B s e AR Sl s
F L DANBRIER S T <, HA b PR i 3
AR
1.3 XESHH

TR I AR v AR SR A 220 B 1 B 0 v
AHAE 100 mL I V& AP I VA A0 & [RIRERE S d R
FHAAH 8,352 (Agilent 6890N, TCD) % VA S, H <,
R A5 001 SRR, A7 d AN 250 mL IV
R A 20 mL RS W, W0 W A K A 7 0 Y pH L
TS.VS.COD 4% & P §g i 2 (VFAs) Fll NH,-N, H
W, pH R T R pH I 52, TS VS SR A v 2
PME , K COD (TCOD) M fE 1k COD(SCOD,TRA
WSO I3 0. 45 pum BB AR ) SR FH B 4% 158 B0 401k 125
FE o A IRAAEAE 10 000 r/min K &S50 10 min I8
0.22 pm JEAL L8, FTH R E Y pH 2 2. 0 )5 R H
M {5, 33 X (Agilent 6890N, FID) il 5 78 Wt fY
VFAs ¥ B 5 [R]B, BCE0 I i 37 TR FE 40 EG 511
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Fig.1 Biogas production of typical BNR sludge during
MAD and TAD
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F2 (BIER Gompertz&RB W= RIREh N FSHUE
Tab.2 Kinetic parameters of methane production

from the modified Gompertz model

R, /(L
P(L-
o H kg 'VS: T,d | TJd | R
kg™ 'VS)
d™)
i Sk 7.88 | 167.14 | 25.36 | 25.36 | 0.984 0
"l Amo | 1500 [226.16 ] 19.11 | 18.03 [0.996 4
- B | 19.50 | 222.57 | 13.65 | 13.65 | 0.996 2
P a0 | 2650 24820 12,07 [ 1120 [0.997 5

H 2 238 AT, il 2R T A A T 2005 8 Y
R, Py iR A ARG 2. 47 F 1L 33 4%, i =
T T A N R ASR R Y 53, 8% 5 i il AR A
T A/AIO T LB RE R, P, 0 i & 44 R Y
177 UL 10 A5, T i R BT 55 2 0 R s (RS
LAY 62. 1%, XF T [Al—Fh BNR V502, 41 e Fh iR
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SN e YR AN A VR IR S €A
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VFAs ¥ B 7] 35 320 mg/L, H LATR K 3 & 51
T AR T IR K A 7 ) VEAs VR BE & T
HR S5 (B T 200 mg/L, T A/A/O T 2095 Ve 74
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o LRI, A AT T TS Ve iR A R AR
T VFAs ¥ BE S5 85AI% , 1 A/A/O T 2515 R AE 5 7 KA
HEE LR R R B Y VEAs ¥ R W, 55 TR (5 M v
TR Y 3 4%, LR I JE I i VEAs BLER . [H Ik,
AR T4 AR I T5 U8 , AJA/O T 2575 YR A6 7K i 4] 1 B
hits K VFAs B R Z 5 it [/ — Fhys Je i & , i b
TR IR AL TE K R N T 25 5 7 A TN IR LR
VIR AE by DR AT A ik A 1) v 1] 7= 40, AR BR 25 R AIR
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Fig.2 Time course of VFAs concentration of typical BNR
sludge during MAD and TAD

2.2.2 SCOD ¥ B /Y Pt 284k,
P e v iR AT v TR AT Ab s B R ) SCOD
e Dy B AR Ak n B 3 B o
7000 ey
—e—A/A/O-iE

6 000 S
—o— A/A/O- 51 iR

5000

4000

3000

SCOD/(mg-1.7")

2 000

1000

0 7 14 21 28 35
t/d

E3 BEIBNRIZSRPEMSREKEE WA SCODIRE
AR
Fig.3 Time course of SCOD concentration of typical BNR

sludge during MAD and TAD
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Fig.4 Time course of pH, NH,—N and FAN concentration
of typical BNR sludge during MAD and TAD
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FAN ¥ 5 37 pH . NH,-N ¥ B K B9 520, il 2k
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Fig.5 Degradation rates of TS and VS of typical BNR
sludge during MAD and TAD
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