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Changes of Chemical Characteristics of the
Industrial Wastewater Sludge in Soil
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Chemical characteristics of the industrial wastewater sludge, degradation of the sludge in soil
and CO. generation and changes of nitrogen in soil treated with the sludge were investigated.

The results obtained were summarized as follows:

1. Degradation rate of the sludge in soil was 26% at natural temperature, and 33% at
incubation temperature at 12 weeks after treatment,

2. T-C, T-N and the C/N ratio of sludge in soil was 16.0%, 0.63% and 26, respectively, at
natural temperature, and 15.0%, 0.65% and 23, respectively, at incubation temperature at 12
weeks after treatment.

3. Camulative CO. generation in soil treated with 1%, 3% and 5% of sludge was 284, 440 and
512 mg/100 g, respectively, at natural temgerature, and 440, 558 g and 654 mg/100 g, respectively,
at incubation temperature at 12 weeks aiter treatment.

4. Changes of inorganic nitrogen in soil treated with 1%, 3% and 5% of sludge were 7.8, 12.8
and 16.3mg/100g, respectively, at incubation temperature at 12 weeks after treatment.
Mineralization ratio of organic nitrogen in soil treated with 1%, 3% and 5% of sludge was 10.7%,
13.6% and 15.2%, respectively, at incubation temperature at 12 weeks after treatment.

5. Changes of pH in soil treated with 1%, 3% and 5% of Industrial wastewater sludge were
in the range of 6.7~7.5 at natural temperature, and 6.1~7.9 at incubation temperature at 12
weeks after treatment.

Key words : industrial wastewater sludge, CO, generation, C/N ratio, inorganic nitrogen, mineralization,
organic nitrogen
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Table 1. Characteristics of the industrial wastewater sludge and soil used in the experiment.

pH MO TC T-N C/N  NH, NO. PO KO CaO MgO
(1:5 H.0) % ratio u/g %
Waste
water 7.6 583 218 0.64 34 148 780 237 008 107 044
sludge
Soil 6.1 - 167 0.07 24 1.2 59 699 003 011 015
M.O: Moisture content
T-C: Total carbon
T-N: Total nitrogen
Table 2. Natural temperature at weeks after treatment of the sludge in soil.
Weeks after
treatment 1 2 4 6 8 10 12
Temp.(C) 8.7 9.3 10.2 12.1 13.7 155 16.3
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Fig. 2. Changes of T-C and T-N of the
sludge in soil at natural tempera-
ture for 12 weeks.
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Table 3. Changes of inorganic nitrogen content in soil treated with sludge at incubation tempera-

ture (30C) for 12 weeks. (mg/100 g)
Weeks after treatment
Treat
ment 0 6 12 Increased
(%) III]li(():I-' 2 NH,-N %8;7& Ir?l(()trﬁa NH,-N NO; Irrllgrﬁla NH,-N 1121183 inorganic
0 0.71 0.12 0.59 492 091 401 6.01 - 6.01 5.39
1 0.93 0.86 0.07 591 5.22 0.69 781 2.72 509 6.88
3 1.37 119 0.19 742 6.25 1.17 12.8 6.12 6.68 114
5 1.80 157 0.23 761 418 343 16.3 7.15 9.15 145

Table 4. Organic nitrogen mineralized in soil treated with sludge at incubation temperature at 12
weeks after treatment.

Treatment Initial {EO\rNgeae i atr rganic-
(%) Total-N(a) Inorganic-N(b) freatment ctsi nEealive
(mg/100g) (mg/100g) (mg/100g) (%)
0 69.1 0.71 6.01 7.67
1 739 0.93 8.81 10.7
3 84.2 1.37 128 136
5 95.3 1.80 16.3 15.2
1) % o{ ())rga(rtl)i§-N mineralized
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Table 5. Changes of pH in soil treated with industrial wastewater sludge.

Sludge Weeks after treatment
tregtment —— 2 4 6 8 10 12
0 68 5.2 55 6.0 5.7 56 55
Natural 1 6.6 6.7 6.4 6.6 64 6.6 6.7
temp. 3 78 75 74 72 73 72 72
5 80 75 75 76 76 75 75
Incubation 0 50 53 50 5.1 5.1 52 50
temp. 1 6.6 62 64 6.4 6.1 6.3 6.1
(30) 3 77 75 73 72 6.9 73 6.6
5 82 78 73 74 78 77 79
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