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Effect of biomass fly ash addition on methane production in two—phase anaerobic digestion of food waste
HUANG Hong-hui', WANG De-han", LUO Zi-feng', SHANG Wei-hui?

(1.College of Natural Resources and Environment of South China Agriculture University, Guangzhou 510642, China; 2.Guangdong Huayang
Environmental Protection Science and Technology Ltd., Zhaoqing 526300, China )

Abstract : Limitations on the traditional utilization of biomass fly ash(BFA ) in agriculture have been noticed as a long—standing issue. A
new approach to reusing BFA is required. Additionally, the accumulation of volatile fatty acids( VFAs) occurring in the sole food waste
anaerobic digestion process frequently made digestion fail. This paper focused on the performance of anaerobic digestion (AD) of food waste
by adding BFA in a two—phase process at(35+1) °C. Varied loads of BFA were added into the acidogenic reactor. The results showed that
BFA could significantly accelerate the acidification and increase the pH value in the acidogenic reactor. The VFA concentration in the aci—
dogenic reactor with 3% BFA was 9 845.45 mg+L™, increasing by 49.66% compared to the control reactor. The total methane yield in the
AD process with 3% BFA was 490.33 mL-g™ VS, which was 22.49%, 12.35%, 6.36%, and 8.22% higher than that in the digestion system
loading with 0%, 1%, 4%, and 5% BFA, respectively. This work indicates that BFA could accelerate the acidification in the acidogenic
phase and increase the methane yield in the methanogenic phase. It could be helpful to prevent short—circuiting in current AD processes
with high organic loads.
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Table 1 Characters of raw materials

RIEM R pH  TS/%  VS/% OM/% TN/% P0J% K,0/%
EIEFhi¥ 682 2131 17.01 8392 323 195 043
R 745 237 207 — — — _
YRR 1091 9952 — — — — _

B AR (TS) B4 ek B (VS) 1Y & i DL SE 31, B PR
(OM) BA(TN) (P05 K0 &3 L6
Note: TS and VS based on wet weight; OM, TN, P,0s, K;0 based on dry

weight.

FERNR - DATRC A A 1L Ty o B (R S S i b BT
F14) PR R DR A i TR T ) 7 R 1 KA S il L
WS B B AR 0B AR (351) CK s, B3k 2
SAFHE IS BT, B A I BRI A IR
SEHGTE AU IRZE o FERMRREE LR 1,

AWK B T A A S R L) A B K
B RGEIK, RGER K 3B, BRI 5
3 HL FERB AR R B At HRERY RER
FRE , KA EORA RS AFAE . BRI S £ 100 H i,
B CASORAF , R A 42 R S it o0l W3R 1 FNEk 2.
12 i E

RO R 5 AR E R E i AR A
B AR ZH A, PR AR B AE (352 1) CHEIR/K 1 4, 7=
BEAHL EAE 35 CHEIRIEFRAE T, il 1 s P2 ERAH
B K TR RSO | S AT 5 28 R L e 3 T e 2 A
PARRAA RS 03 L, 7 UBEAHA 2L 2SR 04 L, THER
WEA T FRIEET RS SR 2NE R LA T,
DARTESERHT ™ FRGEAR Y RGP DAECIRAS , TG &
RO, e O Tl i I A HE AL R L iR A
AOMRISORL, T AR AR I SR LIRS AR
R, [F]BSPH SRR Y 3% NaOH W A B 1, e
CO, H,S FFRRIE ST s T80 , RN 285 WSOk L HE
N ] TR AR R A T 7 FR e SRR,
1.3 iRI&igit

AT ORI LB E 1425 11, 124E CK;
4 DMAEFE 1% 3% A% FN 5% (LI BT, B mooy:

R2 EMFECREERSE

Table 2 The concentrations of heavy metals in biomass fly ashes

i H Zn/mg-kg™ Cu/mg-kg™ Pb/mg kg™ Cd/mg-kg™ As/mg kg™ Cr/mg kg™
YRR 169.32 132.77 30.78 0.516 25.91 92.35
GB 8173—1987 — 250 250 5 — 250

1 : {GB 8173—1987) - W5t IR 1o FH 2 A AK - 3 ) el S b

Note : {GB 8173—1987) : Control standards for pollutants in fly ash for agricultural use, China.
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Figure 1 Schematic diagram of experimental equipment
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Table 3 The operating parameters of two—phase anaerobic

digestion process

PERRAHAHL T AL itk R /mL
P ] B¢ /d A/ Ffif/
g VS-L'ed" g VS-L'-d” BRI TPHLEAR
1~7 11.33 2.13 40 10
8~14 11.33 4.25 40 20
15~21 11.33 6.38 40 30
22~28 11.33 8.50 40 40
L4 WFE

H = R FHE K 82 Sk A H IR I e A
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Figure 2 Effect of biomass fly ash on biogas production in

acidogenic reactor
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of VFA in acidogenic reactor
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Figure 4 Effect of biomass fly ash on biogas production in
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Figure 5 Effects of different treatments on biogas production rate
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methanogenic reactor
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Figure 7 The concentrations of COD in methanogenic reactor
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