%355 %1 T E 4 K HE K Vol.35 No. 1
2019 %1 A CHINA WATER & WASTEWATER Jan. 2019

gEERREFELIENEINEK

Bwme, FHF, R ¥, I &, FBIE, 223, Kk W
(1 R XFRFEAE <P B > ARAE, T dx 2100005 2. BRIFFE AR RIT <RI > A R3],
7 & EY] 518033)

W OE. UAREZUNICTRERIE, TR T DABLKRFT RAFA R, 20 B A7~ KA LR
MBI F IR FIEATH 3 A BRI B L AR, R F AR P IR A AR IR R RS
B2 (VFAs) Fo % 2 8 (TAN) #RIZAK T Hp I 18, A 2 35 24t 98 d W93 R DL B B I, R % B
H AR B WA A AL S AT AR 2,41 kgVS/(m® « d) B, % a8 (TA) % 12 000 mg/L, 428 % 4k 7 5%,
VFAs fe BRI K D R Hoa ZRBTN, BB R =, Bk 8 A > £ (SBP) £ &5 st R
H L RFR BB AT B E 4 VS 2 E40 4 £ &, £ A PR 5 A R 50 T
(=80% ), vABAS AT WU 3% 23+ 049 78 &, = & (ABP) i% 808 ~821 m’/tVS,

FEER: BEREEE; RANK; BIHIFX; BASTHE

hE4S K S TU993 SERFRIRAD: A XELHES: 1000 -4602(2019)01 -0031 -07

Start-up of Anaerobic Digestion for Food Waste. Strategy and Performance
LIAO Xiao-cong'”, LUO Zhi-yu', ZHAO Ye’, WANG Zhi’, TONG Sheng-bao’,
WANG Yu-chang®, ZHANG Lin’

(1. Everbright Environmental Technology Institute < China > Limited Company, Nanjing 210000, China;
2. Everbright Environmental Protection Technology Institute < Shenzhen > Limited Company, Shenzhen
518033, China)

Abstract; Based on the anaerobic digestion project of food waste, the start-up of digester was
investigated by using dewatered sludge as inoculums. After three stages of strain culture period, low
organic loading rate acclimation period and full-load operation period, the reactor was successfully started
up. There was no obvious inhibition during the start-up. Both volatile fatty acids ( VFAs) and
totalammonia nitrogen (TAN) were significantly lower than inhibitory values, which made the anaerobic
system stable. After acclimation for 98 days, anaerobic digestion system operated successfully, the total
alkalinity (TA) reached as high as 12 000 mg/L at the organic loading rate of 2. 41 kgVS/(m’ - d),
which meant that the fluctuation of VFAs and TAN had no effect on stability of system. The results further
demonstrated that biogas production (SBP) was related to the properties of substrates. The volatile solid
(VS) of substrate had positive effect on degradation rate of organic matter in food waste. On condition
that the degradation of organic matter was pretty high ( =80% ), the anaerobic biogas potential ( ABP)
calculated by unit organic matter addition was 808 —821 m’/tVS.
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Fig.1  Schematic diagram of continuous stirred tank reactor
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Tab.1 Characteristics of seed sludge
H OH TS/ % VS/% |SCOD/(mg - L™")|VFAs/(mg - L™") | TAN/(mg - L™") pH {& TA/(mg - L™")
LAgIE 3.3+0.5 |48.5+£0.3| 672.2+25.1 39.3£8.7 29.1+2.6 7.40 +0.10 530.5 +10.5

x2 BEINIRERIFE
Tab.2  Characteristics of food waste slurry

TAN/ SCOD/ TCOD/ VFAs/
Fisf /] /d TS/ % VS/ % - _ _ - H 1§

" “ L el |l | el | (mgerth | PHE
13~49 | 4.0~5.5 | 68.1~86.6 | 128.0~229.1 | 18.33 ~36.09 61.86 ~98.13 5197 ~7 841 |3.57~5.07
50 ~58 5.6~7.9 | 85.2~86.7 | 147.2~231.3 | 32.19~48.95 | 102.71 ~120.00 | 8795 ~9594 |3.47~3.81
59 ~90 8.0~10.5|82.7~85.5 | 222.2~291.4 | 59.57 ~68.53 | 137.70 ~154.90 | 9 677 ~12 391 | 3.53 ~3.90
91 ~105 | 9.0~9.8 | 76.9~81.4 | 349.6~431.3 | 62.08 ~66.53 | 134.54 ~148.57 | 10 644 ~11 138 | 3.94 ~4.79

106 ~160 | 8.2 ~10.1]76.7~86.6 | 430.1~632.8 | 55.12~64.89 | 132.10 ~156.31 | 8311 ~12 210 | 3.60 ~4.21
TE: 5891 ~ 105 RFERNE S U A BB W5 U, R B S B IE a5 e BT LE o 8+ 1.
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Fig.2 Performance data in inoculation stage
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Fig.3 Parameters of food waste anaerobic digestion
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Fig.4  Performance data of food waste anaerobic digestion
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Fig.5 Anaerobic digestion efficiency and biogas production
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Tab.3  Performance of food waste anaerobic digestion

in two stable states

R R 70 m'/d | RS 90 m*/d
TS = TS = TS = TS =
(8.64+ | (9.35+ | (8.80+ | (9.72+
H 10.26)% [0.26)% | 0.02)% | 0.20)%
VS = VS = VS = VS =
(80.54 + | (78.75 + | (83.54+ | (85.30 +
1.37)% | 1.41)% | 1.02)% | 0.86)%
15 et
i/ 44.3 44.3 34.4 34.4
OLR/(kgVS | 1.57+ | 1.66+ | 2.14+ 2.41 =
-m>-d")] 0.04 0.04 0.05 0.11
ABP/
(m* - 1-'VS) 808 +31 | 821 54 | 821 +46 | 815 +27
SBP/ 56.21+ | 60.33+ | 62.20+ | 67.65=
(m’ -t7) | 2.91 4.79 4.44 3.33
78.76 + | 76.70 + | 83.20+ | 84.83 +
VS % 1.50 1.78 1.37 1.70
REPERE/] 1.19+ | 1.28+ | 1,70+ 1.85+
(m*-m™®) | 0.06 0.10 0.12 0.09
7.67 = 7.66 7.67 = 7.69 =
pH {H] 0.05 0.03 0.03 0.09
VFAs/ 203 + 317 + 607 + 638 +
(mg-L7") 34 73 74 99
SCoD/ 1023+ | 1883+ | 3213+ | 3280+
(mg- L") 284 463 285 145
TAN/ 1691+ | 2105+ | 2661+ | 2768+
(mg- L") 177 234 179 145
FAN/ 84.50 + | 102 + 134 + 144 +
(mg- L") | 12.35 14 14 22
TA/ 8883+ | 9703+ | 11230+ | 11826+
(mg- L") 481 403 240 307
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