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Abstract

The physicochemical properties of solid wastes generated from seven highway service areas, four branch offices,
and one construction site were analyzed in concert with air pollutants including heavy metals emitted from near-by
small-scale incinerators. The amount of solid wastes generated from highway areas has been increasing with rece-
nt increases in the number of highways and passengers. Twelve incinerators examined in this study generally had
capacity smaller than 100 kg/hr, most of which were equipped with cyclone for dust removal. It was seen that the
concentrations of the gas—phase air pollutants (e.g., SO,, NO,, HCI and H,S) were above the acceptable emission
standards except one or two sites. CO concentrations at all incinerators were also higher due to incomplete combu-
stion. In addition, particulate matters showed concentration six times higher at their maximum. The results of hea-
vy metal analysis showed that the concentrations of Cu, Cd, and Ni satisfied the emission standards, whereas Pb at
one site and Zn at five sites exceeded the standards. Cr measurement results indicated that 9 of 12 incinerators had
higher values than the standard; especially one branch office showed nine times higher than normal concentration.
In order to satisfy more stringent emission standards in the near future, it is necessary to install air pollution control
system and to develop an intensified management plan.
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Table 1. General specifications of measured incinerators.
. . : Combustion secondary
. Installation Interior Capacity Control Secondary .
Incinerator date Input type material (kg/hr) amount device combustion combustion
(kg/week) operation
A 97.4 continuous castable 90 3,850 cyclone o] X
B 97.5 continuous cooling 80 2,100 cyclone X
C 97.12 batch castable 95 6,230 cyclone o) o]
D 97.3 continuous castable 90 1,843 cyclone X
E 97.8 continuous ﬂr'eproof 90 10,000 cyclone X
brick
F 98.12  batch fireproof g 5483 cyclone o o
G 98.2 continuous cooling 95 3,500 cyclone X
H 97.9 continuous castable 95 4,000 cyclone X
I 96. 12 continuous castable 95 1,250 cyclone X
J 95.8 continuous cooling 95 2,500 cyclone X
K 99.6 batch fireproof g5 4,500 eyclone o
brick
L - continuous castable 90 - cyclone o
- : unknown
Table 2. Emission characteristics of the incinerators.
Stack Temperature o, Pressure (mmH,0) Exit Flue gas
Incinerator Diameter : : velocity flow rate
°C % Dynamic Static
(m) o %) pressure pressure (m/s) (m/s)
A 0.637 700 16.30 0.08 0.70 1.9 0.6
B 0.382 425 8.65 2.40 3.14 9.6 1.1
C 0.382 212 17.33 1.32 6.61 9.6 12
D 0.428 556 8.42 16.5 17 243 0.1
E 0.382 536 7.07 23 26 29.6 14
F 0.565 452 12.97 0.7 1.70 4.6 14
G 0.352 411 11.82 2.70 4.00 11.7 045
H 0.414 477 14.40 0.70 2.60 4.7 0.19
1 0.430 252 18.53 0.33 4.54 3.1 0.5
J 0.382 307 14.53 0.99 2.81 55 0.7
K 0.393 317 16.85 0.20 2.80 22 0.1
L 0.430 683 11.54 0.25 1.40 4.0 0.6
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Table 3. Emission standard of waste incinerator.

Conventional standard New standard*

Pollutant
1999 1.1 2005 1.1

CO 600 (12) ppm 300(12) ppm
HCl 50(12)ppm
SO» 300(12) ppm 100 (12) ppm
NO, 350(6) ppm 150(12) ppm
H,S 15ppm 10(12) ppm
TSP 100(12) mg/Sm?
Cd 1.0 mg/Sm? 0.2(12) mg/Sm’?
Pb 5 mg/Sm?
Cr 1.0 mg/Sm? 0.5 (12) mg/Sm’*
Cu 10 mg/Sm?
Ni 20 mg/Sm?
Zn 10 mg/Sm’?

*Small-Scale incinerator (lower than 200 kg/hr)
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Fig. 1. Concentrations of air pollutants emitted from incinerators.
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Fig. 2. Concentrations of heavy metals in fly ashes emitted from incinerators.
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Table 4. Air pollutants and heavy metals emission con-
centrations by waste input types of incinerators.

Pollutants Batch type Continuous type Average
No. of incinerators 3 9 12
HsS (ppm) 11.9 4.2 6.2
SO, (ppm) 109.4 41.8 30.2
NO, (ppm) 62.0 107.3 96.0
HCl (ppm) 6.3 159 13.0
CO (ppm) 1705.3 636.1 903
Dust (mg/Nm?) 391.3 313.2 333
Cu (mg/Nm?) 0.54 0.47 0.49
Cd (mg/Nm’*) 0.08 0.11 0.10
Ni (mg/Nm?) 1.36 1.05 1.13
Pb (mg/Nm?) 10.52 1.36 3.65
Cr(mg/Nm’®) 3.92 1.96 2.45
Zn (mg/Nm?®) 5.55 7.56 7.06
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