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Effect of Pre—hydrolysis Time on Energy Consumption during Mechanical Size Reduction of Vegetable Wastes
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Abstract : Mechanical size reduction could improve anaerobic digestion efficiency of vegetable wastes, but might increase energy consump—
tion. An experiment was designed to examine energy consumption of mechanical size—reduction of vegetable wastes after pre—hydrolysis by
steeping the wastes in swill (initial pH=8) for different times(1 h, 2 h, 4 h, 8 h). A knife grid size reduction device and a universal test
machine were used to measure the energy consumption during size reduction of the pretreated vegetable wastes. After pre—hydrolysis for 1 h,
2 h, 4 h and 8 h, the maximum load of size reduction of vegetable wastes decreased by 0.07%, 4.85%, 16.28%, 12.55%, and the mass—
based energy consumption reduced by —12.12%, 19.56%, 22.67% and 20.19%, respectively, as compared to the untreated control. There
were no significant differences in the mass—based energy consumption and the maximum load of vegetable wastes between 4 h and 8 h of
pre—hydrolysis, suggesting that it is unnecessary or uneconomical to extend pre—hydrolysis time over 4 h. The total contents of cellulose,
hemicellulose and lignin in the wastes decreased by 10.99%, 11.88%, 23.61% at 1 h, 4 h and 8 h of pre—hydrolysis, respectively, with cel—-
lulose decreasing most. The hydrolysate pH decreased from 8.12 at the control to 7.31 at the 8 h pre—hydrolysis; TOC slightly increased from
initial 984 mg+L™" to 1009 mg-L™" during the first two hours of pre—hydrolysis, and then decreased to 600 mg-L™" at 8 h pre—hydrolysis.
Component analysis showed that reduced energy consumption by pre—hydrolysis mainly resulted from weakened structural strength of plant
tissues by imbibited water.
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Table 1 Physiochemical characteristics of vegetable wastes
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Table 2 Characteristics of food waste filtrates
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Figure 2 Dynamics of volatile fatty acids( VFAs ), total organic C
(TOC) and pH of filtrates after different hydrolysis times
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Figure 1 Components of linear knife grid model cutting device



L1, 45 - UKL I L

PRREFEY S

611

i 1.2.4h Fl 8 h (R K EMT 4 5H 13.38.12.74
11.21 kN A1 11.71 kN(3% 3), BRI WL K i ab H
Je W PR RERE 5 e K3 far 1) AR AL S5 X TR
2K AL BRI RE S (B K3 13.39 kN, B iR REAE
0.322 J-g JB3E ), 4 h Fil 8 h KA S F T Fe K 3y 43
TR 16.28%F1 12.55% , W HEREFE 7351 T K% 22.67%
H120.19%. 4 h F1 8 h 7K 254 1 doe K AR Aar AT, PR
I AT A 48— T AR B ] 5 P A 4 T/ i B[] -
ENIEE ISy

SCHR s A LA R B 7 A BRI AT I
SRR EREFEAYIE . Tgathinathan 25151 F Bt
TIWEWE B KA Fh 51.5%F0 9.0% IR, FZy
BERIAER/INH 25.4 mm , FLAEREREFE S 51 R 29.16 J - ¢
THEA25.2 - g THE . Luo 5] F BT B
JEE AR AR I AT B R RERE A N 7.5 ) g T
TR 4.6 J- g T L ARSI P B RHG BY DI
PEREFETE 3.78~5.18 J- g™ T 25K 0.249~0.355 J- ¢ B
FL, SR R R BEFEAH T , iX F Rt T ARSI
o FH A B S2 288 W S5 A (R SR 2R AL, T ek Ay A
PR AR KRR B gl T L R REAE .
2.3 FKEXEKEMAHRZSENZM

AR BRI RIE Y AR 1.2.4h 1 8 h 7,
HA KRS B 93.15% .93.29% 93.41%F1 93.73%,

12 — 1h
of —_2h
= 4h
§ 8+ —Q |,
S o
4k
2k
0, Il L Il M | Il L 1
0 10 20 30 40 50 60
i F/mm

3 IR K i B B JR R S 28 IR 0 A B e - (L # i 2k
Figure 3 Load—-displacement characteristics of vegetable wastes

after different pre—hydrolysis times
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Table 3 Maximum load and size—reduction energy consumption of

vegetable wastes after different pre—hydrolysis times
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Figure 4 Hemicellulose, cellulose and lignin of vegetable wastes

after different pre—hydrolysis times
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