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Impacts of Alkaline Thermal Treatment on Characteristics of Sludge from

Sewage Treatment Plant

YANG Shi-dong', CHEN Xia'?, LIU Cao’, XIAO Ben-yi**

(1. School of Civil Engineering, Northeast Dianli University, Jilin 132012, China; 2. Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. Beijing Water Sciences Technology Institute, Beijing 100048,
China)

Abstract; Alkaline thermal treatment is an important pretreatment method for sewage sludge. In this paper, in order to optimize the
alkaline thermal treatment conditions for sludge pretreatment, four pretreatment parameters ( sludge concentration, pH, temperature
and treatment time) were investigated through orthogonal experiments to determine their effects on the sludge disintegration, sludge
concentration and sludge morphology of sewage sludge. The experimental results showed that the significance of the four factors on
sludge characteristics was in the order of pH > temperature > treatment time > sludge concentration. Additionally, the optimal conditions
of the four factors for the release of soluble chemical oxygen demand (SCOD) of unit sludge and decrease of sludge concentration were
as follows: 36.55 g-L™", pH 12.45, 175°C and 60 min. While the optimal conditions for the decrease of particle size and fractal
dimension were 36.55 g-L™", pH 12.5, 175°C and 45 min.

Key words: alkaline thermal treatment; disintegration of sludge; sludge from sewage treatment plant; sludge concentration; sludge
morphology ; effect
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Table 1 Ly (4°) orthogonal experimental program

R TR — . - Lk —— g
TGRS /g 1! pH R/ C AbFRASF ]/ min =5
1 36. 550 7.0 50 10 —
2 36. 550 9.0 100 25 —
3 36. 550 11.0 175 45
4 36. 550 12.5 210 60 —
5 20. 550 7.0 100 45 —
6 20. 550 9.0 50 60 —
7 20. 550 11.0 210 10 —
8 20. 550 12.5 175 25 —
9 14. 050 7.0 175 60 —
10 14. 050 9.0 210 45 —
11 14. 050 11.0 50 25 —
12 14. 050 12.5 100 10 —
13 10. 075 7.0 210 25 —
14 10. 075 9.0 175 10 —
15 10. 075 11.0 100 60 —
16 10. 075 12.5 50 45 —
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Table 2 Results of orthogonal experiment
T o I VIS b . AR
1 0.03 2.87 4.34 42.720 2.275
2 0.20 12. 65 17.25 41. 062 2.224
3 0.58 37.07 51.27 27.565 1.731
4 0. 81 63. 89 84. 07 28. 490 1. 904
5 0.18 19. 83 25.00 40.414 2.185
6 0.14 12.77 16.72 42.292 2.253
7 0.34 19.59 28.72 39.333 2.157
8 0.84 60. 58 79.90 28.700 1. 866
9 0. 46 33.27 47.76 33.346 2.135
10 0.34 20. 11 29.85 36.173 2.115
11 0.29 16. 19 20. 40 36. 365 2.089
12 0.47 30. 60 51.99 36. 466 2. 141
13 0.20 16. 87 21.71 38. 168 2.201
14 0.24 13. 65 18. 86 37.843 2.180
15 0.43 22.33 33.10 34. 996 2.006
16 0.54 44.17 70.72 29.173 2.015
#3 5k SCOD EXRIMBER FEHH
Table 3 Analysis of range and variance for orthogonal experiment on sludge SCOD
S &= s 227 J5 Hl F B Flt F i 5HH .
15 0. 052 0. 006 3 0.750 9.280 —
pH 0. 447 0.524 3 65. 500 9.280 * ok
I 0. 280 0.179 3 22.375 9.280 *
Jib 3R (] 0. 190 0.078 3 9.750 9. 280 #
R — 0.010 3 — — —
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Table 4  Analysis of range and variance for orthogonal experiment on sludge SS and VSS
A W 22T 7 - F I . W
HR SS VSS SS VSS B SS VSS F I SHE SS VSS
15 YR 4. 865 3.136 67.201 19.731 3 1.857 0.274 9.280 — —
pH 35.015 51.000 3025.245 6526.428 3 83.607 90. 690 9. 280 * *
TR 17. 143 21.403 754.799 1108.236 3 20. 860 15. 400 9. 280 # *
Ab A [A] 16. 387 19.434 615. 580 990. 264 3 17.012 13.761 9. 280 # #
R — — 36. 180 71. 960 3 — — — — —
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Table 5 Analysis of range and variance for orthogonal experiment on sludge particle size and fractal dimension
L e LLLLI
K S AR g AR KA Sy IR 4EEL e AR
15 ek i 2.726 0. 087 19. 491 0.019 3 36. 985 1. 900 9.280 * —
pH 8. 636 0.218 192. 803 0.173 3 365. 850 17. 300 9.280 * *
L 6.372 0. 180 99. 459 0.078 3 188.727 7. 800 9.280 * —
Ak I (8] 5.760 0.177 72. 136 0. 064 3 136. 880 6. 400 9.280 #* —
RE — — 0. 530 0.010 3 — — — — —
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Fig. 4 Change of sludge particle size and fractal dimension under different pretreatment conditions
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