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ABSTRACT

The chlorine component in fly ash from municipal solid waste incineration ash was removed by water washing for the purpose
of recycling fly ash as a raw material of ordinary portland cement. The samples were a different kind of fly ashes using Ca(OH),
and NaOH as media of wet scrubber for flue gas cleaning. The content of soluble salts of fly ash using Ca(OH), and NaOH
was 32.8%, 50.1% and the content of chlorine component, 22.9% and 26.0% respectively, which was KCl, NaCl, CaCIOH
mainly. When each fly ash was washed using water under conditions of a agitation speed of 300 rpm, a liquid to solid ratio of
10, most soluble salts in fly ash were dissolved within 30 minutes and the content of chlorine component in ash was diminished to
the content of 4.4%, 2.0% at 20°C and 1.7%, 0.8% at 50°C respectively. And the main compound of residual chlorine component
in ash after water washing was friedel's salt (3Ca0+ Al,05-CaCl, - 10H,0). From analysis results of water quality for wastewater
by water washing, the components exceeding discharged wastewater standard were only Pb and Cd. But As pH was controlled
to 10 with addition of CO,(g) or Na,CO; in water, the concentration of heavy metals such as Pb and Cd was also under discharged
wastewater standard.
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Table 1. Process of treatment of fly ash used in this study.?

Sample Treatment process of fly ash
I fly ash* Wet Scrubber — Spray Dry Absorber — Bag Filter — Selective Catalytic Reduction
D fly ash** Spray Dry Absorber — Bag Filter — Selective Catalytic Reduction

*Fly ash from a incinerator facility in Gyeonggi province.
**Fly ash from a incinerator facility in Pusan province.
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Fig. 1. Schematic diagram of experimental apparatus for
water washing of fly ash.

Table 2. Equipments and conditions for dioxin analysis

Items Conditions of analysis

+ HRGC/HRMS | Micromass, Autospec Ultima
* Injector Temp. | 250°C

* Column SP-2331 (60m X 0.32mm [ + DX3.0 um)

* Oven 120°C (3 min) — 200°C (10°C/min, 3 min)
— 265°C(3°C/min, 15 min)

e Carrier Gas He, 2.5 ml/min

« Jonization ElL 36eV

* Ion Source 260°C
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Fig. 2. X-ray diffraction patterns of fly ash : (a) I fly ash,
and (b) D fly ash.
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Table 3. Chemical composition of fly ashes
Component (wt.%)
Sample

Ca0 | $i0, | ALO; | Fe,04 | MgO | TiO, | Na,0

KO |[MnO [P,0Os| €1 | cu | cd | As | o | Pb

Ifly ash |41.86| 7.10 | 351 | 077 | 221 | 091 | 547

4.60 | 005 | 2.16 | 22.90 |0.056810.0166]0.00125/0.0318| 0.213

D fly ash | 8.85| 6.07 | 328 | 064 | 1.60 | 092 | 9.58

1237 | 0.10 | 231 | 26.00 |0.137 [0.050710.00621|0.0671| 0.580

J. of Korean Inst. Resources Recycling Vol. 10, No. 5, 2001



ROl 1T R B 3 ASIERE SR Ik 39

Table 4. Analysis results of dioxins and furans in fly ash

Content (pg-TEQ/g)
Item
I fly ash D fly ash
PCDFs 312.18 41.96
PCDDs 193.46 102.16
PCDDs/DFs 505.64 144.12

*PCDDs and PCDFs are abbreviations of dioxins and furans,
respectively
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Fig. 3. Particle size distribution of fly ashes :
and (b) D fly ash.
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Fig. 5. X-ray diffraction patterns of fly ashes after water
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washing time : 30 min, washing temperature : 20°C).
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Fig. 7. Residual chlorine content in fly ashes according to
washing temperature (L/S = 10, washing time : 30
min). : (a) I fly ash, and (b) D fly ash.
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Table 5. Analysis result of wastewater from fly ash by water washing

Value of analysis (mg/L)

Item Effluent standard (mg/L)
I fly ash D fly ash

pH 125 6.8 5.8-8.6
BOD 32 1.9 <30
COD 20.1 14.0 <40
T-N 3.12 2.81 <60
T-P 3.58 2.0] <8
N-hexane extracts 00 0.0 Oli and fat ﬁuﬁfngsl a:§ plants : <30
Phenols 0.00 0.00 <5
CN™ 0.002 0.003 <1
Cr 0.21 0.29 <2
Fe 0.40 0.56 <10
Zn 0.27 0.08 <5
Cu 0.11 0.10 <3
Cd 0.09 355 <0.1
Organophosphorus compounds 0.00 0.00 <l
As 0.000 0.003 <0.5
Pb 17.8 1.28 <1
crs 0.13 0.19 <0.5
Mn G.10 0.09 <10
F~ 1.47 3.44 <15
PCB 0.00 0.00 . <0.003
Tetrachloroethylene (TCE) 0.000(ug/mi) 0.000(ug/ml) <0.3
Trichloroethylene (PCE) 0.000(ug/ml) 0.000(ug/m{) <0.1
Anion sufactants 0.25 0.56 <5
Escherichia coli <2 (MPN/100 mf) <2(MPN/100 mi) <3,000
Color 14 7 <400

Table 6. Heavy metal concentration of wastewater of fly ash with CO,(g) and Na,CO; [1:10(w/v) of pulp desity, 20°C, CO4(g)
influent: 100 mi/min]

pH Concentration (mg/L)
Sample pH
Regulator cd Pb Cu Cr
Not 12.5 0.09 17.8 0.11 0.21
I fly ash
COy(g) 10.1 ND 1.20 ND 0.17
Not 6.8 355 1.28 0.10 0.29
D fly ash
Na,CO, 10.0 0.08 ND ND ND

(ND : Not Detected)
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Table 7. Chemical composition of fly ash after water washing

Sample

Component (wt.%)

Ca0 | Sio,
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FeZO3
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TiO;

Na,O

Kzo MnO P205

Cl Cu

Cd

As Cr Pb
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38.44113.40
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0.67
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2.02
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241
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1.09 | 0.23 | 4.98
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Table 8. An example of trace and harmful elements in cement”
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