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Abstract: A sludge pyrolysis system coupled with molten salt storage is an emerging novel thermal treatment
technique for sludge disposal, which can simultaneously realize reduction and tar recovery by constructing rapid
and homogeneous pyrolysis conditions. The effects of heating rate and calcium oxide (CaO) addition on the
production characteristics of tar during sludge pyrolysis coupled with molten salt storage system were investigated
via a high-precision optical wide heating rate pyrolysis apparatus. The results show that, the heating rate affected
the tar yield at low pyrolysis temperatures. The tar yield increased by 14% at 350 “‘C when the heating rate increased
from 60 ‘C/min to 6 000 ‘C/min. Meanwhile, the CaO addition could result in a sharp decrease in tar yield, an
39%~43% decrease could be observed with 10% CaO addition. Also, the CaO addition significantly affected the
relative content of the compounds in tar, which was attributed to the fact that CaO could act as a catalyst and heat
transfer retardant. The results are helpful to the pyrolysis condition regulation and high value-added tar obtain for
the sludge pyrolysis system coupled with molten salt storage.
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Fig.1 Schematic diagram of the self-designed high-precision wide heating rates pyrolysis apparatus
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Tab.2 The relative contents of compounds in tar at different temperatures and heating rates
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350-60 11.30 10.57 3.90 22.11 5.30 12.85 28.45 5.52
350-600 15.68 18.14 11.87 21.84 5.94 2.20 16.78 7.55
350-6 000 11.64 14.59 8.74 27.40 6.21 6.40 19.77 5.26
425-60 13.81 20.57 0.60 18.44 12.29 1.77 22.74 9.77
425-600 12.18 12.75 5.35 30.12 3.69 4.60 26.80 451
425-6 000 33.23 10.71 2.36 16.68 411 4.18 21.01 7.72
500-60 22.11 18.50 6.97 23.23 1.96 6.12 13.75 7.38
500-600 23.62 9.69 11.07 19.03 1.50 5.69 21.58 7.82
500-6 000 32.27 10.92 5.29 12.36 0.00 497 23.69 10.50
575-60 16.97 9.63 2.85 15.45 2.58 5.94 41.41 5.17
575-600 19.39 14.61 4.92 23.44 2.52 8.50 21.08 5.54
575-6 000 21.08 18.88 8.35 13.88 1.07 10.79 17.75 8.21
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Fig.3 The tar yield during sludge pyrolysis with different
CaO proportions

% 3 CaO0 £ REMAS B RE N
Tab.3 The relative contents of compounds in tar with different CaO proportions

TR 4 AR R 24 200%
(‘C-"C/min) ca0 =2 Hk % % e 2% ek it
25 2.98 0.31 9.52 32.23 7.97 2.68 35.85 8.46

350-60 5.0 8.68 1.56 0.00 40.15 0.00 11.88 21.19 16.55
10.0 13.48 2.85 2.34 34.36 4.01 0.00 30.94 12.03

25 2.70 3.29 10.76 29.83 2.47 1.63 31.61 17.71

350-6 000 5.0 5.90 4.49 1.94 37.08 12.53 6.23 21.71 10.10
10.0 4.38 0.57 21.92 36.20 0.00 0.00 23.79 13.15

25 19.44 1.36 2.02 27.78 0.00 29.93 13.70 5.77
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10.0 42.21 1.93 3.58 18.69 5.91 2.05 8.19 17.44
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