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Effect of Solid Content on Thermal Hydrolysis Characteristics and Flowability of

High Solid Content Sewage Sludge

MA Jun-wei', CAO Rui', ZHOU Gang', QIAO Wei’, WANG Wei’

(1. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875,
China; 2. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Thermal hydrolysis characteristics of high solid content (7% , 9% and 13% ) sludge were studied by thermal hydrolysis
test. Anaerobic biodegradation of treated and untreated sludge and the relation of sludge flowability and sludge solid content were tested
by biochemical methane potential (BMP) procedure and rheological test, respectively. Results show that the dissolving ratio of solid
organics increase with the prolonging of thermal hydrolysis time, and solid organics dissolve slowly after 30 min. Solid organics
dissolving ratio of sludge with 7% solid content is higher than that of 9% and 13% sludge. The dissolving ratio of suspended solid
(SS), volatile suspended solid ( VSS) and COD of sludge with 7% solid content at 170°C  with 30 min were 43% , 47% , 42%
respectively, and VFA/SCOD is 20. 2% . Anaerobic biodegradation of treated sludge is improved. Methane production of 7% , 9% and
13% sludge at 170°C with 30 min were 44% , 27% and 9% higher than that of untreated sludge. Methane production ratios increased
63% , 74% and 37% respectively. Methane content and methane production ratio of 9% sludge is higher than that of 7% and 13%
sludge. Yield stress increases slowly with the increasing of solid content when solid content is lower than 9% , and it increases much
faster and leads a steep decrease of sewage sludge flowability as solid content is higher than 9% .

Key words: high solid content sludge; thermal hydrolysis; solid organics; anaerobic biodegradation; yield stress
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Table 1  Characteristics of sludge
A E ) pH TS/% VS/% SS/% VSS/% TCOD/g + L~ SCOD/g - L~
7 5.93 6.98 5.03 6.62 4.77 79.7 17. 14
9 5.88 8.95 6.39 8. 69 6.26 115.5 19. 40
13 5.67 13.40 9. 69 13.4 9.65 133.9 —
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Fig. 1 Device of biochemical methane potential procedure
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Table 2 Total gas production and production ratio of methane

Sz S =X P =N A
b 7 5 EH%ME Ef:riﬂi ﬁﬂk;:;;‘ﬂi /(Zn:le f}
7 825 64.79 269. 3
25 K i ik B 9 772.5 71. 60 284.2
13 830 60. 34 249.9
7 572.5 63.56 165.0
& 28 K fifp b 3 9 607.5 64.23 163. 6
13 762.5 62.52 182.0
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Fig. 10 Relation of sludge solid content and yield stress
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