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Study of the Efficacy and Safety of Dry and Semi—Dry Desulfurization Residues and Its Calcined Product Use
in Agriculture
LI Jing, SHI Lin

College of Environmental Science and Engineering South China University and Technology, Guangzhou, 510006, China
Abstract Desulfurization residues from two power plants Matou, Handan, Hebei, and Hengyun, Guangzhou, Guangdong were studied, to—
gether with the calcined product from Hengyun, after calcining with K—feldspar. The physical properties and chemical composition were de—
termined. Leaching experiments at various pH were undertaken to find the soluble effective element composition, along with the trace ele—
ment composition, especially for heavy metals. The purpose is to study the efficacy and safety of these residues for use in agriculture. As, Cr,
Cu, Mo, Ni, Pb, Zn and Cd for all three samples were at concentrations below the National standard for use in agriculture. The effective ele—
ment percent concentrations of Ca, Mg, Fe, Al, Na and Si were all between 0.01% and 1%. The leached concentration of K was up to 5%.
These levels were beneficial in agriculture. The effective element and heavy metal concentrations all fell with increasing pH. Leaching of
heavy metals and effective elements occurs most readily at low pH.
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Figure 1 Sample shape under microscope at 10x600 magnification
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Table 2 Chemical composition of three samples
NayO K0 MgO AlLO; CaO Si0, SO; Fe)0,
1* 0.22 0.57 0.95 14.92 39.32 25.63 14.73 2.43 12.53
2% 0.22 0.16 5.48 7.82 37.51 9.89 24.24 1.04 16.01
3wk 0.40 7.09 2.39 9.93 34.57 18.30 — 3.45 —
* X XRF °
ok ICP-AES, N

o
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5¢ 50 mL pH
pH
pH pH
pH pHO0~2 .3~4 4~6. 6 4
4 °
1-1 1-2 1-3 1-
4 2-1 2-2 2-3 2-4 3-1
3-2 3-3 3-4,

3.3

pH.K.Na.Ca Mg.Cr Al.Si.Mo,As.Cd.Sn.Cu,
Fe Ni.Mn.Zn,
ICP-AES,

mg-ke? 4. 5,

4 pH %
Table 4 Effective composition of samples at different pH %

pH Na0O K, O MgO ALO; CaO SiO, Fe,04
1-1 1.63 008 090 0.89 0.55 21.34 0.03 0.10
1-2 372 0.07 070 0.68 022 1478 0.01 0.05
1-3 528 0.05 040 034 0.02 4.07 0.002 0.003
1-4 7.12 0.04 024 0.02 0.02 0.88 0.0005 3.43E-05
2-1 089 0.09 0.14 347 0.79 2506 0.28 0.14
2-2 353 0.08 0.10 3.04 0.51 2029 0.06 0.07
2-3 469 006 003 204 0.10 11.72 0.04 0.03
2-4 6.06 0.05 0.02 072 0.005 3.98 0.004 0.0006
3-1 078 022 498 1.05 277 1449 032 0.09
3-2 355 021 464 044 026 9.00 020  0.003
3-3 539 020 459 037 005 729 002  0.003
3-4 838 0.19 459 0.09 0002 290 0.005 7.58E-05

ICP-AES -

4.1 pH

5 pH

mg-kg™

Table 5 Heavy metal content of samples at different pH

pH As Cr Cu Mo Ni Pb Zn Cd
1-1 1.63 6.51 320 7.25 0.77 144 454 593 0.29
1-2 3.72 246 134 374 0.73 090 095 403 0.13
1-3 528 0.67 0.18 0.78 0.68 027 0.03 124 0.01
1-4 7.12 0.03 0.03 0.09 0.58 0.02 0.29
2-1 0.89 11.17 6.65 7.22 2.04 3.84 7.67 13.41 0.59
2-2 353 3.63 275 404 171 271 233 925 0.29
2-3 469 033 042 122 146 1.79 044 403 0.14
2-4 6.06 0.18 0.03 041 1.08 085 0.24 146 0.04
3-1 078 596 4.12 136 0.70 395 865 478 0.23
3-2 3,55 134 3.13 389 061 1.61 3.69 148 0.13
3-3 539 1.01 3.07 266 0.61 049 0.60 093 0.08
3-4 838 021 295 0.18 0.54 049 0.07 045
ICP-AES °
pH 2~7,
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GB8173—1987

6

Cd.As . Mo.Se Ni.Cr.Cu.Pb

5

GB8173—1987 mg-kg™

Table 6 Heavy metal contamination control standard

GB8173—1987 for agricultural coal ash
in China mg-kg™ dry coal ash

6

pH<6.5 pH>6.5
Cd 5 10
As 75 75
Mo 10 10
Se 15 15
Ni 200 300
Cr 250 500
Cu 250 500
Pb 250 500
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Figure 8 Change of trace element of sample 1 at different pH
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