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Bio—drying of Dewatered Sludge and Characteristics Analysis of Bio—dried Products in Agricultural Application
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Abstract: Sludge bio—drying is a variation of aerobic decomposition, in which sludge is dried by the heat generated by aerobic degradation of
its organic matters. Recently, more and more attentions are paid on the bio—drying of dewatered sludge and the agricultural application of its
bid—dried products. Straw and sawdust are commonly used bulking agents in sludge bio—drying. This study evaluated the effects of the differ—
ent bulking agents on the variations of pile temperature, water content, organic matters, biodegradability and heavy metal contents for bio—
dried products. The results showed that straw was more suitable bulking agent for sludge bio—drying than sawdust, and the pile using straw
had a temperature as high as about 67 °C. The water content of bio—dried products decreased from 73% to 52%, and the 4-day aerobic respi—
ration rate reduced to 10 mg0O,* g™ DM, showing high biodegradability. The contents of proteins and humic matters decreased during bio—dry—
ing process, while that of polysaccharides remained constant, which would be attributed to the high protease contents in sludge. The ratios of
humic acids/fulic acids both increased for the two bio—drying piles, indicating that the bio—drying process would be suitable for the formation
of humic acids. Further study showed that the contents of heavy metals increased during the bio—drying process, while all the heavy metals,
except for Zn, did not exceed the maximum permissible contents used for soil(GB 4284—1984).
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Table 1 Characteristics of dewatered sludge and bulking agents

Eita oy & VS TC TN A=l P2 BAEER EHB®
b 81.330.12 47.75+0.08 19.27+0.12 3.220.10 21.11+0.08 5.76+0.08 4.24+0.04 9.310.13
Foe 26.45£0.12 99.00+0.04 31.67+0.23 1.19+0 3.62+0.15 25.00+£1.04 4.32+0.12 10.2120.30
KB 31.28+0.05 98.00+0.11 45.53+0.35 0.16+0.02 0.49+0.02 20.32+£1.26 1.15+0.08 4.03+0.22
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Figure 1 Experimental equipments
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Figure 2 Variations of temperature and water content during

bio—drying process
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Figure 3 Variations of main organic matters during

bio—drying process
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Figure 4 Variations of biodegradability of bio—dried products
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Table 2 Contents of heavy metals during bio—drying process

I As/mg-kg™ Zn/mg-kg™ Pb/mg-kg™ Ni/mg-kg™ Cr/mg-kg™ Cu/mg-kg™

fEE AN HE  AB R KB BE AR fEE AN FEE KB

0 25.37 2543  616.65 48690  50.12 36.29 22.74 11.33 19832 16535  22.38 21.07

2 28.12 2345  667.15 48053 5224 34.23 25.99 11.27 19717 17415 2228 20.69

4 3221 2326  688.89 46949 5554 36.19 27.96 11.08 194.04 18022  21.90 20.78

6 32.60 2726  687.60 478.11 54.30 37.10 29.38 1220  205.07 18589  23.19 21.81

8 31.14 21.14 67142 48949  49.68 37.33 31.92 1256 21639 19370  23.18 21.17

10 32.81 29.35 659.68 498.19  52.78 37.65 30.15 1348 21419 189.17  23.81 21.82
GB 4284—1984(pH<6.5) 75 500 300 100 600 250
GB 4284—1984(pH=6.5) 75 1 000 1 000 200 1 000 500




55 30 %55 11 1) L A 2383
I3 EVMTUIBRPESERESTU

Table 3 Fraction variations of heavy metals during bio—drying process
Eied EXCH CARB FeMnOX OMB RESI HeR EXCH CARB FeMnOX OMB RESI
As/% 0d 13.45 0 26.16 11.21 49.18 Zn/% 0d 9.61 36.48 22.51 12.16 19.24
10d 0 0 27.07 72.93 10d 2.12 26.86 19.33 30.85 20.84
Pb/% 0d 2.26 3.39 17.60 76.75 Ni/% 0d 8.88 9.38 21.89 21.33 38.52
10d 4.70 16.66 78.64 10d 2.10 5.93 27.46 16.54 47.97
Cr/% 0d 0 0 7.00 35.92 57.08 Cu/% 0d 11.46 4.18 3.03 16.90 64.43
10d 0 0 11.13 59.67 29.20 10d 2.27 532 2.11 16.29 74.01
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