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Effect of hydrothermal pretreatment on thermophilic anaerobic
digestion of food waste

WANG Pan', GUO Xinyuan®, LU Qingyu', REN Lianhai', LI Bingxin',
CHONG Yuxuan', HUANG Yanbing'
(1. School of Food and Chemical Engineering, Beijing Technology and Business University,
Beijing 100048, P.R.China; 2. College of Architecture and Civil Engineering, Beijing University of
Technology, Beijing 100124, P.R.China)

Abstract: Anaerobic fermentation tests were carried out with 20% solid content at the temperature of 55 C
to investigate the effect of hydrothermal pretreatment on thermophilic anaerobic digestion of food
waste. Orthogonal test L9 (3°) was employed to determine the effects of water addition ratio, temperature
and time. The results show that the physical and the chemical properties of food waste change significantly
after hydrothermal treatment. The daily biogas production, the cumulative biogas production and the
removal rates of TS and VS of food waste increase significantly after pretreatment. When the water addition

ratio is 50% , temperature is 120 ‘C and pretreatment time is 80 min, we get 101 050 mg/L SCOD, which
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is 5.6 times of that of the untreated group. The peak values of daily and cumulative biogas production also
reach the maximum under these pretreatment conditions. The maximum cumulative biogas production is
269.10 mL/g VS, which increases by 49.4% than that of the untreated group. The influences of the three
factors on thermophilic anaerobic fermentation of food waste are temperature >> time > water addition
ratio. The effects of temperature and time of hydrothermal pretreatment on food waste fermentation are
evident, while the effect of water addition ratio is less evident.

Keywords: hydrothermal pretreatment;food waste;anaerobic digestion;orthogonal test
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Table 2 Physicochemical properties of food waste after hydrothermal treatment

SCB AT
e TN/ % C/N SCOD/(mg « L™ 1)
k=% g/ C Fif ] / min
0 AP A Ak B Ak B 2.13 20.76 17 890
1 50 100 60 1.86 24.08 19 230
2 50 120 80 2.30 19.52 101 050
3 50 140 100 1.69 26.35 77 720
4 30 100 80 1.93 23.10 36 970
5 30 120 100 1.74 25.36 61 640
6 30 140 60 2.23 19.94 32 840
7 10 100 100 1.89 23.47 32 830
8 10 120 60 2.40 18.51 42 530
9 10 140 80 1.82 24.92 18 220
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Fig.1 Daily biogas yields of orthogonal experiment
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Fig.2 Cumulative biogas yields of orthogonal experiment
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Table 3 The results of orthogonal experiment

S Ak E/% (B)Ab PR B/ C

(O b 3Bt ] /

min R RE/mL

1 50 100
2 50 120
3 50 140
4 30 100
5 30 120
6 30 140
7 10 100
8 10 120
9 10 140
K, 727.18 703.93
K, 701.34 752.27
K, 688.32 660.65
k, 242.39 234.64
ks, 233.78 250.76
ks 229.44 220.22
R 12.95 30.54

60

80
100

80
100

60
100

60

80
697.06
745.33
674.46
232.35
248.44
224.82

23.62

240.26
269.10
217.82
247.26
240.23
213.86
216.41
242.94
228.97
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LR 22 T 5 1S 14 25030 D6 0 A T DR 3R 1 R s Bk = — A o A b of DRGSR O 22 00 A 9 5 3 i i Excel M
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Table 4 The results of variance analysis
TEHRI EEFITTM A 77 F

HF A 260.86 2 130.43 13.12
H¥ B 1 400.34 2 700.17 70.41
H¥ C 873.78 2 436.89 43.94
TR 2 19.89 2 9.95

S 2 554.86 8

H:Fo005(2,2)=19.0,F¢10(2,2)=9.0,

3.5
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