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Abstract: The research developed a continuously full-mixed biodrying process of kitchen food waste. Impacts of the process
performance on matrix’s temperature, moisture content and calorific values etc. were investigated at the pilot-scale. Results showed
that it could not only significantly shorten start-up heating time, but also maintain high-temperature zone (>50°C) of the matrix
temperature during the continuous operation of the biodrying for 20h/d. Under the optimal operation condition, such as ventilation
volume of 0.171m’/(kg-h), heating temperature of 45°C and retention time of 7d, the moisture content of kitchen food waste could be
reduced to (34.86+1.71)% with a unit water removal rate of (716£23) kg waer/t waste and energy consumption of 77.91kW-h/ty,g.. The
low calorific value of its derived fuel reached up to (6681£119)kJ/kg, which fulfilled the requirement for waste incineration and
could rapidly convert kitchen waste to feed for fuel.
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Table 1 Physicochemical properties of the kitchen garbage

after crushing and dehydration

LD gl LD BE
HifE(em) 3~5 e FAE (kI /kg) 13700
TIKE(%) 76.63+5.45 {RAL M (kI /kg) 1605
VS/TS(%) 77.97+3.99 C/N 9.6
HH Wi(kg/t) 118.67+1.79 VAT YE S (kg/t) 107.13+8.11
8 Wi (ke/t) 89.90+6.94 T YEF (kg/t) 159.45+8.89
TR (ke/t) 51.69+2.72 KT (kg/t) 57.15+4.75
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Fig.1 Schematic diagram of biodrying equipment
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Table 2 Power of each system of biodrying equipment(kW)
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Table 3 Operation control scheme of biodrying process

g WX WXBIR RIREHIRE B
[m*/(kg-h)] (min/h) (C) (min/h)
A 0.100 30 55 1
B 0.136 30 50 1
C 0.171 30 45 1
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Fig.2 Changes of pile temperature in different treatments
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Fig.3 Changes of moisture content in different treatments
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Table 4 Water content and unit water removal at each stage of different treatments

b A B C
TR 8T 42 1 3 5 K (%) 77.55+3.31 78.55+3.04 77.88+1.59
BE TEWEHE K (%) 43.06+2.33 42.45+0.07 41.52+1.69
REFR P K (%) 35.93+3.28 36.90+0.09 34.86+1.72
0~12h /K5 % Fr H(kg) 42.97+6.53 30.69+4.26 41.64+2.46
12~24h /K5 % Br H (kg) 34.57+0.36 30.98+5.74 29.97+3.60

IOy BN Bt (kg adt o) 775.40+65.36

616.81+18.39 716.24+22.72
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Table 5 Changes of organic matter in different treatments

bl 0h 12h 24h

AR (%) KL (ke) AP %) TP L (ke) AP RO S PUE (k)
A 73.45£0.98 292.76+3.88 72.23£0.71 265.42+5.08 71.23£2.05 252.94+5.38
B 71.49£1.37 290.91+2.87 70.68+0.37 269.66+1.40 69.550.86 258.2142.22
C 70.50+2.69 291.56+8.38 69.77+0.60 268.95+3.34 68.65+0.64 257.84+2.39
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Fig.4 Changes of high and low calorific values of matrix in

biodrying process
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Table 6 Energy consumption of different treatments

e AR AU BLOXWLTIE SO KRBV AR LEFAURREIS HHBERE SEEAE AEMEn IR AR
(Hz) (h) (kW) i (h) (h) (h) (kW-h) (kW-h) AERE(KW-h/t)

A 25 0.4 0.84 12 0.8 4 36 65.34 93.34

B 25 0.4 1.14 12 0.8 4 36 68.94 98.48

C 25 0.4 1.44 12 0.8 2 18 54.54 77.91
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