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Components and Characterization of Sewage Sludgel: Contents and forms of nutrients and organic
matter
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Abstract: The composition and characteristics of municipal sewage sludge, obtained from JiangSu Province, were studied to evaluate
potential utilization of the treated sewage sludge applied to cropland. The results showed that the sewage sludge from secondary
sewage treatment plants were rich in organic matter, N, and P but poor in K. Additionally, the sewage sludge also contained many
trace elements, such as Ca, Fe, S, Mg, Mn, Si, that are beneficial nutrients for plants. Water — soluble organic matter, proteins
and hemicellulose accounted for 43% of total organic matter in the sewage sludge and over half of organic phosphorus was in moderate
active. The mineralized organic N, 84% of sludge organic N, could be mineralized by 20 to 50% of nitrogen in sewage sludge during
an incubation period of 4 weeks.
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Table 1 Treatment processes of wastewater and sewage sludge from selected five wastewater treatment plants
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Table 2 Monthly statistics report of wastewater properties and sewage sludge discharged amount from Suzhou New — district

wastewater treatment plants in 1999

Ay H 2335 K -5/ J7 of pH BODs/mg * kg™'  COD/mg - kg™' SS/mg- kg ' NHS -N/mg - kg™' BiKI5l 1
1 2.02 7.7 70.2 163.7 128.0 24.9 150
2 2.21 7.5 137.2 311.8 201.8 20.3 151
3 2.58 7.6 61.7 142.8 123.3 27.1 135
4 3.06 7.9 111.6 227.6 149.0 46.6 268
5 3.01 7.6 146. 4 287.9 189. 8 43.4 281
6 3.77 7.1 94.5 185.0 114.6 28.5 109
7 5.69 7.2 54.4 116.7 89.3 26.4 380. 5
8 4.16 7.3 56.6 122.7 96.9 30.4 270.5
9 15.0 7.3 46.8 100. 1 70.2 24.2 330.5
10 4.09 7.2 43.3 98.2 78.5 22.2 170
11 3.67 7.3 61.4 137. 4 9.6 23.8 175.5
12 3.42 7.4 64.5 148.2 106. 8 28.0 207
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Table 3 Physico — chemical properties of municipal sewage sludge from various wastewater treatment plants (in dry weight basis)

JLE Byl T N 22! AL BIEED LR JCEHS)
pH 7.35+0.13 8.1x0.40 7.92+0.51 7.99 +0.05 8.07 £0.37
EC/ms * em™! 2.01=1.46  2.55+0.04 1.14+0.19 8.78 £0.08 1.88+1.31
WL /% 40.4£2.1 40.7 £5.7 53.4+22.2 48.9£27.8 14.1+1.2 52.5 52.3 60
2 N/% 3.86+0.29  2.91x0.31 5.16 £0.34 5.31+3.89 0.58 +0.02 1.63 1.51 0.31
2 P/% 0.8+0.1 1.16 +0.21 0.77+0.12 1.07+0.58 0.29+0.03 0.30 0.31 1.06
2K/ % 0.4+0.1 0.35+0.09 0.24+0.13 0.27 £0.13 0.79 0. 11 1.77 1.47 1.24
C/N I 6.07 8. 11 6.00 5.34 9. 62
Ca/% 1.0+0.1 2.98+0.18 1.05+0.13 2.27 +1.04 2.39 0. 14
LS/ % 4.74+1.9 12.16+2.63 10.8 +9.04 8.83+0.4 7.73 +6.66
R Si/mg - kg™ 484 £412 368 + 367 595 +503 702 + 646 283 + 165
Mg/mg * kg™ 3365 =383 3 468 222 2 905 + 590 6 009 = 164 7 269 + 687
Mn/mg - kg~ 641 + 123 505 + 80 320 + 82 160 + 67 384 +20
B/mg - kg~ 133 £33 86 + 13 59+5 66 =11 87 + 14
A/ % 2.6+0.4 2.38+0.22 1.42 +0.41 1.06 +0.58 3.63+0.25
Fe/% 1.37£0.42  1.45+0.15 1.07 £0.5 1.02+0.67 2.06+0.4
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Table 4 Contents of different organic components in the sewage sludge (% )
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Table 5 Various forms of organic phosphorus in the sewage sludge
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Table 6 Various forms of organic nitrogen in the sewage sludge

B o R fife S R — 5W“ﬁ - At MED™ f 20 i A 1 4R
AR AR 12 fiff 24
T /mg - g 29.7 24. 1 9.3 7.68 3.15 20.13 3.97
e R % — — 38.6 31.1 13.1 83.5 16. 50
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Figure 1 The mineralization rate of organic nitrogen

of the sewage sludge
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