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ABSTRACT

For the recycle of coal fly ash generated from power stations, we developed an electrocyclone system which can separate
unburned carbon form coal fly ash, based on the fact that coarse fly ash particles contain higher amount of unburned carbon and
unburned carbon particles are charged positively, and pure ash particles are charged negatively on contacting each other. Addi-
tionally, guide vanes were installed in the cyclone to control the cut size. Two types of electrode, stick and grid type, were
designed to investigate the effect of electrode type. Results show that by introducing an electric field inside the cyclone, the yield
increases by 5 to 15%. But the content of unburned carbon in the clean ash does not change significantly.
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Fig. 1. Plan and front cross sectional view of the cyclone.
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Fig. 2. Schematic diagram of the two-stage cyclone system.
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Table 1. Size distribution and LOI (%) content of feed

material
Size, um Interval % Cumulative % LOIL %
+105 12.5 100.0 23.37
105~74 85 875 6.81
74~53 8.3 79.0 3.78
53~38 9.5 70.7 3.37
38~26 9.6 61.3 251
-26 51.7 51.7 2.8
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Fig. 3. Schematic diagrﬁm of the cyclone with; (a) a stick type electrode, (b) a grid type electrode.

J. of Korean Inst. Resources Recycling Vol. 10, No. 3, 2001



TERAOISES o8-8 ThIK T RIAUSE (el Bt 17

ATH 53] 105 pmolde] GAE] vldgagago] of
23%2 Wi 201 =T} HolAFE ghpo) s
T A% ¢ F Uk b ol A 38 umelste) A
3 Sl e nldekAe B oF 2.75%2) 1L
Y3 E FHd 6098 = 5 A Qvke Aol

-

¥}

24. MO|EE Ra| MY

Ao FEL o]4g Ha] 4L 7] Mesdz Al
g Ayt slojEEal HFo] AANE F FFo MolSE
& olgale] FYPsGon, NEE FFH) 93 A
2 Vibratorg o433k Mo|FE B Ao A
AHeZE A Vibratoroll AEE FHE A9 BHS
Fol|iL YA Fo] FFE F UEE ) Y8 AEE
110°CE 28E OvenollA o 2417 & Az
Mol FE o HxE vaned Z=¥E 30%, 60%=, 80
=0} Al Aol ois) ARskA Ay BE AFe
20kV, gridd HFe 10kVE o3t}

3. dgZy ¥ o

3.1. =230 2§t O|9iEtAao] XA

UEEFH AA715 TAE2 Y] njders &
sils Zio] £ gl B3} dxigog HoF
Eol 98 Ui FHE Yolrzl AHS 43
staict. AolEEo) oe UdmRFo) TS vAE &
AE AOlEFE 29 7Y 72 ol9ld] 7|5 E9)
A7l ARY FFE, 2l AolFE MAEIH
vane?| ZI% Fo o WG wi=rt

Table2 = 37)9] #43) vaney Ztzo) wE £
AE ekl Roltk. 2PE-E 2B T Mol F
B 7] 12cmelH, £ MelFEA)0lA #A
v wAE dakeg XA Sls dAd THe A
olEE®B)9 AL 6cmolth

UA F7)H-Eol i3t G A HEE vape 227}
0%t 602 7390l 33 Afo)|F HolR o}
802l Atoll= 37] ol $718rE 4d A
M58 Bgo) BASE FYS Holx gt o=
37 &=} Vs 94Yo] el 2gE9
Hlgol iAoz Frisly] oz fgdct ol
S GAlEe] FFe vane ZHE 3lolo] 93 348 d
slofl] Bj& F3io] vERdT) e FU1RE0lM vane
o 7}ert 30=Y we BEFHoR oF 15%4%9] 3

Table 2. Effect of air flow rate and vane angle.

Vane Air rate .
*
angle | (Uminy | CYClone* | Yield (%) | LOI (%)
A 81.49 5.59
110
B 16.05 416
A 84.43 542
30° 200
B 14.97 429
A 84.55 5.68
230
B 14.56 442
A 58.01 7.12
110
B 38.44 3.97
A 62.03 6.34
60° 200
B 39.44 3.65
F ]
A 61.57 6.42
230
B 36.89 3.72
A 29.71 8.94
110
B 65.01 411
A 33.17 8.04
80° 200
B 65.14 4.14
A 40.33 7.26
230
B 58.66 381

* Cyclone : A-cyclone for coarse materials, B-cyclone for fine
materials.
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Table 4. Comparison of the result using stick type electrode
to the result of size classification only

Table 5. Comparison of the result using grid type electrode to
the result using stick type electrode

Electrode Vane Cvelone Yield LOI Electrode Vane Cvclone Yield LOI
type angle | (%) (%) type | angle | °° (%) (%)
A 54.05 7.13 A 51.94 7.11
60° 60°
B 43.00 4.01 B 4521 440
Stick Grid
A 36.09 8.90 A 27.90 8.69
80° 80°
B 64.03 3.62 B 71.53 4.07
A 61.57 6.42 A 58.57 5.40
60° 60°
No B 36.89 3.72 B 42.14 451
) d Stick
electrode A 40.33 7.26 A 39.94 5.80
80° 80°
B 58.66 3.81 B 57.46 4.10
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Table 6. Comparison of the result using electrodes

Electrode Vane Cvclone Yield LOI
type angle | %) %)
A 49.97 6.87
60°
Grid B 49.84 391
(powered) A 25.25 10.12
80°
B 72.52 4.16
A 58.17 6.82
60°
Grid B 40.86 3.89
(not powered) A 31.82 8.20
80°
B 66.69 4.23
A 61.57 6.42
60°
Stick B 36.89 372
(powered) A 40.33 7.26
80°
B 58.66 3.81
1.0
— 60° No electrode
08 - 80° No electrode
ey ~~- 60° Grid electrode
2 —-— 80° Grid electrode
8 06 — — 60° Stick electrode
& —— 80° Stick electrode
©
c
8 o4l
°
©
w
0.2
0.0 .
1 10 100

Size, um

Fig. 5. Tromp Curve.
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Fig. 6. Corrected Tromp Curve.

Table 7. Cut size and Sharpness Index under various experi-
mental conditions

Electrode Vane Cut size Bupass Sharpness
type angle (°) (um) P Index
No 60° 30.20 0.14 0.364

clectrode 80° 6249 | 0.11 0.491

60° 40.89 0.12 0.339
Stick

80° 103.57 0.1 0.500

60° 39.74 0.18 0.321
Grid

80° 65.72 0.14 0.438
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