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Abstract:  Anaerobic digestion of excess sludge has some problems such as long cycle time and
low efficiency. Iron conducting media are capable of improving anaerobic digestion efficiency by
promoting interspecific electron transfer. Therefore, the effects of two conducting media [zero-valent iron
(ZV]) powder and magnetite] with different particle sizes on anaerobic digestion efficiency of excess
sludge were investigated. The change of particle size of ZVI and magnetite had a great influence on sludge
anaerobic digestion efficiency, and the two conducting media promoted anaerobic digestion in different

ways. Magnetite promoted hydrolysis and acidification process and provided more methanogenic
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substrates. However, ZVI accelerated the consumption of hydrolytic acidification products, thus
promoting methanogenesis. Profile of biogas yield was an increasing trend with the decrease of particle
size of ZVI and magnetite. When the particle size was 400 mesh, the biogas yield reached 457.8 mL/gVSS
and 447.6 mL/gVSS, respectively, which were 16.8% and 14.2% higher than that of the blank group, and
the methane contents were 5.7% and 4.4% higher than that of the blank group, respectively. The organic
degradation rate increased obviously, which was beneficial to sludge reduction. In addition, the
conductivity of sludge supernatant in ZVI group and magnetite group was significantly higher than that in
the blank group, which was conducive to the improvement of electron transfer efficiency among microbial
populations. SEM analysis of sludge surface showed that the agglomeration of ZVI and magnetite with
microorganisms was close, which directly improved the efficiency of direct interspecific electron transfer.
The high - throughput sequencing results indicated that ZVI and magnetite promoted the diversity of
microbial community. Firmicutes was enriched in the magnetite group, which promoted the hydrolysis and

acidification process. In the ZVI group, the relative abundance of Methanosaeta increased with the
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decrease of ZVI particle size, which promoted the methane production in methanogenic stage.

Key words:

excess sludge;

magnetite; particle size

PRAEIS AL TS 5 )2 B 38 A 5 98
b7 BAT REFEAR T5 4D AT Il AR ) T RE S
Doai o ARIRI 75 P8 R ST AL A7 £ 7 P e R A 45
B IR TR AR A B R AR IR A B B XTI
L6 R AT R [ N AR Z o B AR S TH5 8
PRAGH BRI 7 18, HoR BE 528 2 ) S 0 SR Ax s
VeHEATIAL B, g T Ak 34 FROK figp T Ak 2L G 7 T
Ab R AR Z2 b fah BT A A (IR S AL
PR IEAFAE A o REAE R B0 R AT, DR aHg R 555 7
7R AR, RS A ML K S R A 1Y R 2
W SRR AT AR A S

IR W], 7675 PR DA AL ™ W ke i 7 v, B
T LA RRAF /N5 W) 5 R 28 AR F) o ] ri 5 1
18875 AN, i A7 A B ] B 7 4% 328 (DIET) =
DIET & ARUAE Y A B 454 (UK & AR E R o
85 AN B AR B AL 3 L, TR T ]
SV R L T B R BT 2 BR A M B e 1 ol ]
HL AR RCRT . B TR Z AT R BB S IR vy
FEBHIN R R G P2 A= ¢ 45 ) Rk B AR
(R A k4% ) AT UG DIET /R HT |
& 2 T RE UL W B R L DA B T 8 PR ST A3k
R BRARFHAR EEATMERMBLERE, EH XS
FCo BT 13X PR R 2R 3 H AR 15 10 IR ST Ak
RERISENA , JFIRTE T PRI AR AL B R

anaerobic digestion;

conducting medium;  zero-valent iron (ZVI);

1 RBMHREF*®
1.1 XWEESHE

S FH ) 4 T P I B 5 K Ak B K TS
U, 3 Fhis YR B [ RIS e A B Y PR AR K e RE
R SGEMBRMESG 41, IRE RN
pHE M 7.2 .VSS 4 26. 2 ¢/L..COD 4 33 238 mg/L.

SRR F R A7 =T, A 500 mL i i AR
R AR G156 . 76 S IR A iy 2ok 2
WER M R AR RO & (43518 10,5 g/L) 5044 T, 43
SR RPRLEE (16.50,100.,200.400 H ) B 95 R4+
REPEFTSLER , R A5 — 22 T RE . O AR FE 10
min B UG RS, T i ASCR AR
AR E B s TS R AR RIS 25 d SE
BE I IA] 8 45 M T E R R R G A IR E
fEE K 35 C, Pk 7 % 120 r/min.
1.2 SmMBEFE

pH {H : B IR LM 1 5 TSS  VSS & /K 36 Ty
COD : P I i 3 O s B T« 2 R BCA 7))
& R S R W e RN A K 1 R T R
(VFAs) : SAH AR
2 ZR53%#%

2.1 #EE X AR R
2.1.1 SCOD MR~ 1k

PRAGH AR, 15 TR TH IR AT K fift ik 7, &2

S

- 12 -



www. cnww 1985. com

AR E 2k R A AT R A

/"i/}%,[/{%h/g] 'PC)J( éﬁ%ﬁ“@ Efg 38 }é‘ % 7 ;Et}]

W KT A WL AL R /Ny U i A DL, K i
PR AL R 7= H il R, R EUA A VL TETS
e rh R 2 K I SCOD ¥k B mT LAV SRy /K it el B 19 48
Fro SEERH SCOD MR EE AR fL an &l 1 B .

C1=xH
5000 B 16 H
L _150H
f B 100 E
2 4000 1200
B 1400 H
50 H
Z 3000
X
ifc:e
2 2000
Q
95}
1 000
O - Ll
0 1 3 6 10 15 25
t/d
a. Pk dl
. =H
5000 C 116H
C_]50H
i [_]100H
= 4000 _ I 200 H
B g B 400 H
z
< 3000
X
ifc:e
2 2000
QO
95}
1 000
O Ll 11
0 1 3 6 10 15 25
t/d
b. S 4
B 1 SCODKEHIZIL

Fig.1 Change of SCOD concentration
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