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Optimization experiment study of sludge solidifying materials

ZHENG Xiu-jun', ZHU Wei’, LILei’, XU Zhi-rong’>, QU Yang’

(1. College of Civil Engineering, Hohai University, Nanjing 210098, China; 2. College of Environmental Science and Engineering, Hohai University,
Nanjing 210098, China; 3. Research Academy of Hohai University, Nanjing 210098, China)

Abstract: Lots of sludge solidifying materials are used for sludge treatment, but the role of every material is not clear. The orthogonal
test is carried out to optimize materials and reveal the influences of Portland solidification materials, alkali solidification materials
and clay mineral materials. Test results show that the Portland solidification material and alkali solidification material play a major

role in solidified sludge. Basic materials provide early strength for solidified sludge Portland solidification material provides the latter

part strength. The clay mineral materials can construct skeleton to form monolithic body.
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Tablel Physico-mechanical charcteristics of sludge

TOKFE 6 EEKNmT)  WE pH  WRMEEC % AU % Culmgkg)  ZoAmgkg)  Calmgkgh)  Py/mgkg™)
345 107 158 7.17 235.1 452 223 419 13 114
K2 EWAREEER M RS
Table 2 Charcteristics of sludge solidifying materials
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Table 3 Orthogonal experiment design
S
WS RERERE LR skiEREd WAH
MELA MR (~3)  MEB
1 5 5 0 X1
2 5 10 5 X2
3 5 15 10 X3
4 10 5 5 X4
5 10 10 10 X5
6 10 15 0 X6
7 15 5 10 X7
8 15 10 0 X8
9 15 15 5 X9
K1
K2
K3
R
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Table 4 Solidified effect with clay mineral materials 1
T ]
1 2 3 4 5 6 7 8 9
3d 13.20 28.80 54.30 45.30 63.00 28.20 87.40 37.40 48.90
7d 20.70 44.40 96.12 72.00 106.20 49.50 120.60 69.30 86.40
3d 7d
FERRE R A B REUEEE L BRIEREEA R B FERRER AR A Fi B RERBEDRL 1 A R B
K1 32.10 50.30 24.60 K1 53.74 71.10 46.50
K2 45.50 41.40 41.00 K2 75.90 73.30 67.60
K3 57.90 43.80 69.90 K3 92.10 77.34 107.64
R 25.80 8.90 45.30 R 38.36 6.24 61.14
RS BN LRFBBAOE 2 BHBCR
Table 5 Solidified effect with clay mineral materials 2
SH ]
1 2 3 4 5 6 7 8 9
3d 3.94 17.98 24.76 24.44 46.72 19.80 58.32 16.08 45.94
7d 4.32 18.72 30.40 40.82 74.40 28.26 123.60 38.88 101.80
3d 7d
EREFEAM A B REUME 2 SRR R B FERR A R A B L REIBARE 2 A R B
K1 15.56 28.90 13.27 K1 17.81 56.25 23.82
K2 30.32 26.93 29.45 K2 47.83 44.00 53.78
K3 40.11 30.17 43.27 K3 88.09 53.49 76.13
R 24.55 3.24 29.99 R 70.28 12.25 52.31
Ro6 BHMFLAFBFEL 3 EHBR
Table 6 Solidified effect with clay mineral materials 3
SH ]
1 2 3 4 5 6 7 8 9
3d 4.41 29.16 55.66 43.58 82.68 35.70 92.76 38.52 68.92
7d 14.14 37.98 88.72 63.12 114.25 57.78 149.04 68.04 125.46
3d 7d
RS A B REUAE 3 bk FE R B EREEE A F LR 3 SRR AR B
K1 29.74 46.92 26.21 K1 46.95 75.43 46.65
K2 53.99 50.12 47.22 K2 78.38 73.42 75.52
K3 66.73 53.43 77.03 K3 114.18 90.65 117.34
R 36.99 6.51 50.82 R 67.23 17.23 70.68
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