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Effect of pre-heating on bio-drying of citric acid dewatered sludge in winter. ZHANG Chen', LI Yang-yang', DONG Li-ming'",
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Abstract: The effects and mechanism of dewatered sludge bio-drying from citric acid production were studied by preheating sludge
ranged from 15°C to 30°C in winter. Water content of preheating sludge to 20°C decreased from initial 70% to the final 34.80% after
14d period of bio-drying. The highest temperature reached 57°C and the period of high temperature remained 5.5d. Compared to the
removal rates of bound water between 44.39% and 49.35% in other preheating groups, the group of preheating to 20°C had much
higher rate with 65.58%. It was indicated from the analysis of energy balance that the group of preheating to 25°C had the maximum
bio-energy while 82.62% of total energy was consumed on the water evaporation for the group of preheating to 20°C with the
highest energy utilization efficiency. Through the analysis of protein and polysaccharide in sludge extracellular polymer, the ratios of
protein and polysaccharide in LB-EPS and TB-EPS had significant positive correlations with sludge bound water. And the contents
of protein in Slime-EPS. LB-EPS. EP-EPS reduced significantly. It suggested that the decomposition of protein should be the main
mechanism of heat generating and sludge dewatering for the citric acid dewatered sludge bio-drying.
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Table 1 Initial properties of citric acid dewatered sludge,

straw and CCDM
LEESELE K5 e IELS CCDM

B IKE (%) 83.01+0.22 7.10£0.09 70.56:2.00
VS(g/kg DM) 594.32+11.35 891.41+21.65 788.63+18.32
C(g/kg DM) 298.21+£5.67 416.79+4.44 327.53£1.54

N(g/kg DM) 58.42+1.75 6.55+0.96 39.13+1.97

H(g/kg DM) 43.83+1.87 55.9442.54 46.63+0.03

C/N 5.10+0.32 64.15+0.21 8.38+0.19
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Fig.1 Diagram of the bio—drying reactor
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Fig.2 Effect of the temperature—rising for citric acid dewatered sludge bio—drying in winter by pre—heating
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Table 2 Temperature cumulative TI value of citric acid
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Fig.5 Effect of water removal rate and bound water content of citric acid dewatering sludge in winter bio—drying by pre—heating
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Fig.8 Characteristics of polysaccharides from citric acid dewatered sludge in winter bio—drying by pre—heating
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Fig.9 Characteristics of protein from citric acid dewatered sludge in winter bio—drying by pre—heating
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Table 4 Correlation analysis of indicators for citric acid

dewatered Sludge in winter bio—drying (n=8)

el fkE KR VS pHIH f]:lf RSN

Ji K -0.911"

VS 0.850" -0.950"

pH {H 0220 -0.427 0.458

i E R -0.247 0371 -0.546 -0.705

gk 0.823" -0.954™ 0.986" 0.499 -0.586

Sum ZHi -0.031 0.035 -0.119 -0.665 0.715" —-0.125
TB-EPS Z4 0019 0.023 -0.132 -0.723" 0.784" -0.150
Slime-EPS PN/PS 0358 -0.636 0.662 0.764" -0.662 0.696
LB-EPSPN/PS 0451 -0.730" 0.719" 0.785" -0.553 0.753
TB-EPSPN/PS 0379 -0.690 0.732° 0478 -0.564 0.778"
(sum PN)/(sum PS) 0.405 -0.697 0.722° 0.674 -0.634 0.761"
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Table 5 The energy balance of citric acid dewatered sludge in winter bio—drying by pro—heating
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FEE (kD) 4065.09(100%) 7556.51 (100%) 4522.38(100%) 4874.24(100%)
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