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Effects of Adding Iron Powder on Thermophilic Anaerobic Digestion of Sludge
with Long Sludge Retention Time
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Abstract: The effects of adding iron powder on thermophilic [(52+1) °C] anaerobic digestion
(TAD) of sludge with long sludge retention time (SRT) was investigated. An appropriate dosage of iron
powder could promote the TAD of sludge with long SRT, reduce the accumulation of volatile fatty acids
(VFAs), increase the maximum methanogenic potential, boost the methane content in biogas, and reduce
the phosphate concentration in the digestate entering into the biological nitrogen removal (BNR) process.
When the dosage of iron powder was 10 g/L., the maximum cumulative methane production was 258.80 L/
kgVS, the methane content in biogas was 74%, and the phosphate in the digestate was reduced by 58.33%.
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A LR B AR D B e i R 4R A e T, B T
7R GE AR WA . DA T
BRALAKIE W 2 R AT B MILA , 1 mol T Fe
2774 1 mol 1Y H,, A2 B H, 23 i F 08 37 1 = i
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Tab.1 Physical and chemical parameters of

dewatered sludge and seed sludge

TS/ VS/ CoD/
i H H ) L [VS:TS/% .

PP (kg | (grkg™) | (g°kg™)

PRSI | 7.70 55.98 26.15 | 46.71 33.57
DWAS | 7.46 | 182.48 | 100.84 | 55.26 | 121.89

1.2 REIEERIZIT

IR FP IR R RN 30% (FETF VS) , FFRAELEE
TR IRA Wl BNR 156 5 RN 8%, KA
FUA 100 mLCTAERFN 60 mL) A 1ML 3 A 775 I
PR, R 250 mLCTAEMREL R 200 mL) (1 1L 74
SR AT V5 Ve R AR AR AR 73 BT o B B 3
0.5.10.15.20 #1125 ¢/L, 53745 4 FeO .Fe5 .Fel0.,
Fel5.Fe20 fl Fe25,

I TG Z R, BG4S I VE i A AR 2
min, SR8 J5 K HE TR [ (52+1) °C KB #E IR T
HR D (140 v/min)25 do LLAERERN IS TR AR R 2 1k
HIBRFP e =<, JF HAS AL BRZ 1 8 3 2171k
5o ARV ARG 5 1R G W ) Ih P B
27N

®2 FRIAROIE MR

Tab.2 Initial characteristics of reaction groups

SH | pH TS/ Vs/ VS TS CEC
(g-kg™) | (g-kg™) (S*m™)
FeO | 7.36 | 69.87 36.26 51.89 4.97
Fe5 | 7.38 | 69.74 3233 46.36 5.04
Fel0 | 7.36 | 84.43 35.68 4226 4.95
Fel5 | 742 | 88.80 34.39 38.70 4.93
Fe20 | 7.42 | 94.60 33.59 35.51 4.88
Fe25 | 7.42 | 99.73 31.51 31.59 4.68

1.3 RES5HH

TR AE AT AR A oK )R FH Y 20 ) B 3
T TERAE 100 mL i 8 O ol 2 98 SO L RS Aok
AR (GO XTEAR MR A 00, 5§
BRI, A5 5 d M 250 mL Il 35 6 Al E 20 mL IR A
T8, 0 E AR K A =) B pH TS VS .COD , VF As Al
B A (TAN) .

pH R pH I 5 Bk 275 0 & (TCOD) Flig
i Ak 2 T S (SCOD ) 38 i 51 4% R 4 A L 1k b AT
DU 5 TS V'S SR A AR o 2 1 500 5 5 ORP SR A 456
3 ORP A3 A 52 o e Ah, A WAE 10 000 r/min
TE L 10 min 280, 22 wm B ELLE B R A
T pH 2 2. 0, R GC I E TR H VEAs R ; [F] I
B 0 J 5 R FH 43 06 06 BE YA I E PO, Al
TAN BHRJE .
1.4 BIRRESHH

HR A & 1E (1Y Gompertz #5 B 115038 fiy 3 Al K
FE R e e, UL (D) s AR HE = (2) M (3) 43 Jil 58
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Fig.1 Daily biogas production in TAD of long SRT sludge

under different iron powder dosages
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R AH S ok i i B U] S B0 R R A2 B IX
5 Hao % N IBIFTE S5 R — 3,
2.1.2 7=R4h

FeO~Fe25 41 fir 7= 1 A 1Y CH, & 1 43 51 0
68% . 74% . 74% . 76% . 78% F1 80% , CO, & 73 3 N
27% .21% .21% . 18% . 18% 1 15%, N, &5 & 43 | N
5% .5% .5% 6% 4% 5% , T 3£~ TAD & #2 i H, &
PR . 25 G BEUE R E ISR, R R E il
A B H, AT RLFIMA 2 ) €O, 3[R 9l 08 55 28 7 Y g
BRI 72 A CH,, (B ASREoRy i 3 i, S A
B IR FUGE B I PR R H AR R B R A
Wb PR, B ekoky il LLgE R TAD VA A0 (9 FH e
i, H Ve i Ok B A 3G i imi kg oK A
BB R B R RN, CH, 7 i B
Wz,
2.1.3 F=HLeikae

i 35 1E 1Y Gompertz A5 Y $U1G 15 21 A1 N 19 5
FIZEBH WA 3. AT, 5 FeO 4IAH HL, UR I 10 ¢/L
YA AT LA TAD B 5 K7 H e ik 284 1 16% , fix
K= e R RE AR 155 16. 9%, (HL X T A1 T, (R 52 10 R
Ko [RIFE, A G5 R Wt i ol B it B i 2= 1%
I H BT e AN R =K

£R3 Gompertz#=BIZh HFESH

Tab.3 Kinetic parameters of modified Gompertz

model
AL L ol .
wiH %ﬂjiﬁi&/ R""V“/S(.Ld_lf;g kPg ‘1’1%5) R | Td | T4d
Fe0 0 19.19 | 221.29 [0.987212.29|13.79
Fe5 5 18.90 | 250.82 |0.9852|13.89|15.86
Fel0| 10 2223 | 258.80 |0.9899 |12.64|13.91
Fel5| 15 17.30 | 24634 |0.9859 | 14.73|17.00
Fe20| 20 1599 | 239.90 |0.979214.77|17.26
Fe25| 25 1590 | 24572 |0.978 0| 15.88 | 18.47

2.2 HMMERREENWERF ORPHEM

AN TRV B f2 T R e i 15 U e TR U AL
ORP (ARfb an & 2 i o mIAL, T Al R o, B0k
#3143 56 41 ORP B AR T FeO 40, TH 1k 45 R B
FeO~Fe25 41 ) ORP 43 5l & -229.1, -285.7.
-284.3.-303.3.-313. 3 fi1-326. 8 mV , £ B MY
B 52 AT DL A Ak AR &= iy ORP, S 77 H
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Fig.2 Change of ORP in TAD of long SRT sludge under
different iron powder dosages
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Fig.3 Change of SCOD and VFAs concentrations in TAD

of long SRT sludge under different iron powder dosages
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Fig.4 Change of VFAs concentration in TAD of long SRT
sludge under different iron powder dosages
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Fig.5 Change of TAN concentration in TAD of long SRT

sludge under different iron powder dosages
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Fig.6 Change of PO, concentration in TAD of long SRT

sludge under different iron powder dosages
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