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Analysis and prospect of resource utilization of ash and slag from agroforestry biomass—fired power plants in

China

SHI Yan, XUE Cong, QIU Yu—ping’

(State Key Laboratory of Pollution Control and Resources Reuse, Center for Risk Management and Restoration of Soil and Groundwater,
Tongji University, College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: In recent years, the agroforestry biomass—fired power plants have been developing rapidly in China. The growing ash and slag from
these plants have brought an increasingly environmental pressure. The ash and slag are valuable and recyclable resources, which should be
utilized efficiently. It is urgent to seek an integrated method for disposal of them. The present study summarized the development of agrofor-
estry biomass—fired power plants, the physicochemical properties of ash and slag, and their applications in the field of infrastructure con-
struction, soil improvement, element recycling, adsorption materials, and composite materials. Based on the different particle size distribu-
tions of ash and slag, an integrated scheme for the resource utilization was proposed. The biomass ash and slag would be subdivided with dif-
ferent particle sizes to improve their utilizations. It should be beneficial to the sustainable development of the agroforestry biomass—fired pow-
er plants.
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Table 1 Chemical composition of different biomass ash and slag

- 2241 Chemical compositi s .
) Yo Ab2E4 B Chemical composition/% {uuf; B
HE W) Biomass Temperature/
LOT  5i0, ALO: Fe,0: CaO  MnO MgO SO,  P:Os KO NaO CI° C Reference
AAZ FHR(AREMER) 2759 935 312 114 3206 176 493 069 3.13 10.72 039 0.07 525 [19]
Woody White fir and
plants ponderosa pine
FROER (R FIAE) 1562 486 594 326 181 0051 32 0.4 052 185 092 0.06 1000 [29]
Conifer bark and
wood dust
FAAJE Pine sawdust — 1184 196 294 3588 — 160 3943 0.70 132 044 0.16 600 [22]
FAAJE Pine sawdust — 1304 170 370 3752 — 183 3976 0.65 072 028 0.07 825 [22]
il Ay — 2495 1.88 1.79 2837 — 593 1683 3.65 11.58 1.12 3.97 600 [22]
Parasol tree’s leaves
A A — 2853 1.67 1.80 2953 — 675 1734 385 8.09 1.06 0.86 825 [22]
Parasol tree’s leaves
MR B K Olive cake  22.47 12,13 2.64 149 11.94 0.03 338 4.17 4.12 41.50 0.18 3.47 450 [30]
¥t Eucalyptus 512 2534 6.05 4.15 3672 042 361 3.84 470 584 095 — — [31]
H#f Poplar 3.64 3644 896 639 2376 052 352 468 190 670 149 1.90 975 [32]
BRARCIK) 0.8 164 59 36 337 28 117 25 33 130 14 17 1000 [28]
Fir chips(Fly ash)
BIZARURIK) 2.4 148 32 33 484 04 99 01 1.0 1.1 10 0.1 1000 (28]
Fir chips(Bottom ash)
¥ Poplar — 65 0 15 430 — 175 31 153 66 — — 850 [33]
HARY  IKFEFEFF Rice staw  7.97 7538 0.09 0.10 160 027 164 067 061 1195 0.14 3.18 525 [19]
ilsr;’l‘;;‘: INEREHT Wheat straw 1491 57.47 077 039 280 007 182 166° 105 1655 0.80 3.58 525 [19]
&5 Rice husk 1778 767 0.8 023 08 — 065 — 162 203 — — 900 [29]
i H %58 — 6267 371 312 677 — 393 — — 086 1894 — — [34]
Sunflower husk
R 978 61.59 592 736 500 010 117 042 098 622 — — 1000 [35]
Sugarcane bagasse
FE5E Rice husk 1485 6377 037 265 044 005 050 012 067 142 003 0.05 1000 [36]
5% Rice husk — 9359 054 082 145 019 015 194 — 194 001 — — (37]
FEHEFE Groundnut shell  3.90  43.13 1071 396 1081 — 610 — 419 961 560 144 450 [38]
FORFEFF Corn stalk — 447 28 24 135 — 91 42 37 190 — — 850 [33]
HIAEAE Cotton branch — 125 40 28 326 — 143 51 114 143 — — 850 [33]
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Table 2 Comparison of chemical composition between biomass fly ash and bottom ash (%)

W5y Ash FLJ~ Power plant Si0, ALO; Fe,0s CaO MnO MgO S0; P,0s K0 Na,O
“KJK Fly ash a 61.4 11.4 6.13 9.18 0.18 2.49 0.78 0.91 5.20 1.07
b 57.8 10.8 3.51 12.5 0.17 3.96 2.47 1.87 4.08 1.70
c 65.6 8.53 3.50 11.5 0.17 3.43 0.85 0.99 3.18 1.05
d 46.4 10.5 3.81 19.3 0.17 5.74 3.59 2.08 4.96 1.87
e 44.4 8.94 4.20 24.4 0.24 4.79 3.13 1.80 5.18 1.55
JIJK Bottom ash a 46.8 11.1 6.40 22.3 0.13 4.99 1.56 0.80 4.23 0.82
b 45.3 9.48 9.75 19.5 0.35 3.71 1.25 1.68 6.11 —
c 44.9 7.51 11.9 23.4 0.28 2.74 — — 5.86 —
d 38.4 8.52 11.6 22.9 0.43 4.70 — 1.84 8.09 —
e 46.5 9.33 10.3 17.9 0.35 443 — 1.41 6.31 —

R3 IREWRES (%)

Table 3 The particle size distribution of biomass ash and slag(% )"

it Ash and slag <0.2 mm 0.2~0.25 mm 0.25~0.9 mm 0.9~2 mm 2~4 mm >4 mm
“KJK Fly ash 40.83 37.58 21.10 0.27 0.02 0.06
I JK Furnace ash 22.61 17.21 39.14 13.99 4.03 2.55
JEEIE Bottom slag 6.41 9.66 39.27 25.17 9.14 9.95
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Figure 1 Integrated utilization of ash and slag resources from agroforestry biomass—fired power plants
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