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Abstract ; The boiler collaborative treatment technology of coking solid waste realizes the heat resource recovery. The CO combustion test of
raw coal, biochemical sludge and tar pulverized coal was carried out on a 480 t/h pulverized coal boiler to evaluate the environmental harm
of the collaborative utilization of coking solid waste. The flue gas, slag, fly ash and ammonium sulfate were sampled and analyzed to study
the emission characteristics of various pollutants and their impact on the environment under the mixed combustion condition. The results
show that the combustion is stable and the fluctuation of various operating parameters is small when the mixing ratio of coal, biochemical
sludge and tar pulverized coal is 100.0 : 3.0 : 1.5. Naphthalene and acenaphthylene in low ring (2-3 ring) polycyclic aromatic hydrocar-
bons are the main components of 16 PAHs, and the monomer contents of other PAHs are low. The total toxic equivalent concentration of
PAHs in flue gas is 71.3 ng/m’, and the concentration of PAHs in solid samples is lower than 0.5 mg/kg. The concentration of dioxins in
flue gas is 0.004 3 ng/m’, which is 61.3% lower than that in blank condition. The concentration of dioxins in solid samples are lower than

2.0 ng/kg. All organic matter emissions under collaborative working condition meet the standards. The mass ratio of Cr and As in biochem-
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ical sludge are 3.6 and 26 times of that in raw coal, resulting in the mass ratio of Cr and As in mixed fuel increased by 21.1% and 63.1%,

respectively, and other heavy metals do not increase significantly. More than 90% of Cr and As exist in fly ash, about 2% -4% in slag,

and only a small part in flue gas and ammonium sulfate. The Cr content in flue gas is 6.69 pwg/m’, which decreases by 45.2% compared

with blank condition, and the As content is below the detection limit. The leaching experiment of solid samples such as slag, fly ash and

ammonium sulfate show that the leaching mass concentrations of Cr and As in solid samples are lower than 4 mg/L and 0.1 mg/L, respec-

tively and there is no environmental risk in the leaching of heavy metals. The emission concentrations of pollutants in the test process are

lower than the current standard limit in China, and the environmental risk of boiler collaborative treatment technology is controllable,

which provides a reference for the harmless utilization of coking solid waste.

Key words : coking solid waste ; boiler coordination ; polycyclic aromatic hydrocarbons ; dioxins ; heavy metals ; environmental assessment
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Table 1 Proximate and ultimate analysis of fuels

BigE| M,/% A,/ % V./% FC,./% 0./ (K- g™h) S,/ (mg « kg™!) Cl,./(mg - kg™")
(=) 19.8 14.8 36.1 29.3 17.90 1.02 154
HE(BE) 20.8 14.6 38.3 26.4 17.60 1.01 146
AL TS5 86.6 4.2 2.5 6.8 0.68 1.16 522
I ER 12.5 16.6 42.9 28.0 27.00 0.45 184
TRA R 22.6 14.3 37.3 25.9 17.30 1.00 157
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Fig.1 PAHs concentration in flue gas samples

under different working conditions
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Table 2 PAHs mass fration and total toxic equivalent

mass fration in solid samples

. ZRIE M PAHs Tt 5345/
(mg - kg™") (mg - kg™")

CIR(ZEM) 0.28 0.28
CIR(BRR) <0.19 <0.19
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Table 3 Toxic equivalent concentration of dioxins in flue

gas under different working conditions
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Table 4 Toxic equivalent mass fration of dioxins

in solid samples
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Fig.2 Mass ratio of heavy metals in fuels under different

working conditions
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Table 5 Mass fraction of Cr and As in solid samples
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Table 6 Flue gas and solid sample production rate

TH yit/ IR/ TR B/ v
(t+h™)  (e-bh)  (t-hTh (m® -h7")

2 H 1.06 19.54 5.54 534 690

#he 1.60 19.89 4.66 506 365

under different working conditions mg/kg
AV Jpi TR
F4)m B 34 Grigig GRrigig
Z=H Bhe Z=H B =H B
Cr 88.70  79.60 45.10  43.10 3.20 10.40
As 14.10  20.00 8.10 10.30 0.29  0.37
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Table 7 Leaching mass concentration of Cr and As

in solid samples

FE il Cr/(mg - L") As/(mg - L71)
KIK(ZEH) 1.295 02 0.007 050
Pl (A H) 3.438 72 0.042 000
R (A H) 0.045 10 0.007 290
IR ($BhE) 0.064 65 0.006 180
Pt (B5) 3.071 68 0.047 154
TRREL (1B52) 3.992 56 0.053 502

T R ARMERRE . Cr 9 15 mg/L; As K7 Smg/L,
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A= BRI A K s P R AT SE B PR, R 5 2B K A R
TR A Cr As HERBOREE L 8,

*8 S Cr.As RERE

Table 8 Mass concentration of Cr and As in flue gas

iH ZEHTH Bhe T80
Cr W IE/ (pg - m™) 12.20 6.69
As JFHWE/ (pg - m™) 1.37 <0.50

BT TMSTHESR As Fia R EMN
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