J. of Korean Inst. of Resources Recycling
Vol. 19, No. 2, 2010, 3-9

> B <
Fly ash HEEEM KHBEFRF BR o| FJmT

*F 85 B
BELRESE

Utilization of Electrostatic Precipitator as Fly ash Classifier'

*Seung-Heun Lee

Kunsan National University

2 o

9] IR LM AHA7NE Zhzhe] Sl 2P fly ashis shpe] BULR SgHo] fly ash YR Afe] 2ol A
ek 2o %2 BRAAC THEH 715 277100 S5 BA3s} 2oz Eese] Zzte] Allz T AgEnh sy A
7137719 B3l £ fly ashis 71730719 32 2pd4S vgRF 0] AXE § fly ashel 4P nEnz A7FPIY]
9k QA A7 BR A3t dE g 4748 4 ok B dre gEwid] dUs] Zzte] Sutell AFE fly ash
o] E21%, 3153, FEIH 4AS AR 7R £87124 9 7Fed S AESIY 2 AT AEL fly ash £ =
M2 71787719 3ute] 4apd AHE AMS Sl dvke 21¢ At a3 714 $E71Ee 4 e
IEE fly ashS 53k A= 7hssiaidt.

FHO] : Eelo] oA, AR, BF71, &9

Abstract

In most coal fired power plants, fly ashes collected from each of hoppers in the electrostatic precipitator are transported and
stored in a silo. However the properties of the fly ashes collected from each of hoppers in electrostatic precipitator varies with
the distance of the collection field from the boiler. The more distance hopper gets fly ash with larger specific surface area. There-
fore, in electrostatic precipitator the hopper itself is expected to have the effect of classifying fly ashes. This study examines the
physical, chemical and mineralogical properties of fly ash, collected from each of hoppers attached to an electrostatic precipitator
in the coal fired power plant and looks into the possibility of the electrostatic precipitator being used as a classifier. Also, the
study reviewed the possibility of acquiring high quality fly ash.
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Fig. 1. The possibility of the electrostatic precipitator being
used as a classifier.
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Fig. 2. Hoppers of the electrostatic precipitator in the coal-
fired power plant.

Fig. 3. SEM micrographs for (a)fly ash collected from 1st hopper, (b)fly ash collected from 3rd hopper.
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Table 1. Fineness of fly ashes classified by electrostatic

precipitator
Fly ash Blaine(cm?/g) Mean particle size(ium)

A-1l 2760 2133
A2 4180 1247
A3 7360 5.39
Al 3580 2285
A2 4980 11.00
A3 7920 5.38
B-1 2640 28.10
B-2 4490 12.46
B-3 7290 374
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Fig. 4. Particle size distribution of fly ashes classified by
electrostatic precipitator.
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Table 2. Carbon content and loss on ignition of fly ashes
classified by electrostatic precipitator(wt%)

#

b= =]
FLog

Fasigict. 2L ALOYER-S] F2 o Bt
Ak Hes)Ee] 48258 A3 Fe,0; Y91
2 WRIES 459 e Ad 3 Avle 10wmed
F, BAle 3wt% A32 A1 Ajger z18s
Pt F7khe A% vepdr). Ral#e] RapiEd ¢
g SRkl Alele A9 fixlch 2eh fly ashe] &
e Aee] FRHRel G Lol G| THL o
& BAE CaO Yol 7.58.1 wi%=Z A, A7} Hlwsle]
of 34 o]de] g vEhlen S0, %= Bdth

=
[L 8

6. WIRT7I SoE SE
Rl A FE=H

8t fly ashel

Fig. 5& &4xA3dgos A4 FEFAol. A
A 2 AAlE FEEY %S 659-76.8%2 H]
£ 7HA oH, AN Ao R 448 {22
o] ¢& ZUFIATE F7HEE 600MWYUHE 6.2%,
300MWAIE 82%°1H. & Yx7t vAES GEld
o] & Wkt vk F4%9) o-quartz} mullite®]

Fly ash Unburned carbon Loss on ignition e sl BAE SA18 A5 Ueion), A
AL o1 H % AZISH H1Ese] mulliee] Y WHES e vie)
A2 08 12 W, felde) e Fvkskich M2 49 lime
A 03 17 12945 EPA YNTH ANHOE orquartz) P
Atl 1.5 2.1 A3 R RS AAE S B4 ge) oke 27kl
A2 13 21 SEEAM Y Reldt Are WhEzd &g
0 v > PASEs} MEw AP Aol JAise] fejzle)
~ n m Bolach. weiolMel vipgds Age wE 200
- . . mesh ©J3t2 FE|E VRS ALLET} 1600°C o)

oz Ho, HAdAEHEL 47 FHE Aty &8
B3 05 03 slo} FRgEd o8l 7Y YAt dek olEl@ ¢
Table 3. Chemical composition of fly ashes classified by electrostatic precipitator(wt%)

fly ash SiO, Fe,O4 ALO; Ca0 MgO SO, TiO, Na,O KO
A-1 63.0 4.6 248 23 0.9 0.3 1.0 1.2 0.7
A2 62.0 43 255 22 1.2 04 1.1 1.3 0.8
A-3 595 4.8 264 23 12 1.0 1.1 13 0.8
A1 62.1 42 249 2.0 1.1 0.5 1.1 1.2 0.8
A2 60.9 4.5 254 23 0.9 0.6 11 12 0.8
A3 59.6 43 264 23 1.1 1.0 1.1 14 0.8
B-1 619 5.5 18.2 1.5 22 0.6 0.8 1.6 0.6
B-2 585 5.1 203 8.1 2.4 0.8 0.9 1.9 0.7
B-3 55.7 5.7 220 79 22 14 1.0 21 0.7

J. of Korean Inst. Resources Recycling Vol. 19, No. 2, 2010



Fly ash S¥RAM KOVBEERT ERSRERS] FIA

8 a.quariz
[ Mullite
B Hematit
[ JMagnetite
£ Anhydrite
lime

H Glass

wt%

A1 A2 A3 A-1 A2 A-3 B1 B2 B-3

Fig. 5. Mineral composition of fly ashes classified by elec-
trostatic precipitator.
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Table 4. Chemical composition of glassy phase in fly ashes classified by electrostatic precipitator (wt%)

Fly ash SiOo, AlLO; Fe,0, Ca0 MgO Na,O K,0O TiO,
A-1 67.6 195 4.5 3.0 13 1.7 1.0 1.4
A2 65.0 21.7 5.1 2.5 1.6 1.7 1.0 14
A-3 63.3 225 6.2 2.1 1.6 1.7 1.0 14
A1 66.7 18.9 5.3 2.6 1.7 1.8 12 1.7
A2 65.1 20.1 6.1 2.8 13 1.8 12 1.6
A'-3 64.0 22.6 5.3 22 L5 1.9 1.1 1.5
B-1 61.2 184 5.5 8.7 3.0 22 0.8 1.1
B-2 60.1 20.0 52 82 31 24 0.9 1.2
B-3 57.8 214 6.3 7.6 2.7 26 0.9 1.2

AgEelEs) A 198 A 25, 2010



A9 A () 2L AYER Yrlslox 7R os 7
5L W & Ao

QY An@iRe] FHAAy
QIAre] B4 Fuizol]y? 6))

QP == YAte] AHn 2 Yol 9] Zol9 YAt
9] F9) ZHojgle] vEH &3 49 YY== 109
Pogo] YA = F4E L ge Z=t) Fig. 6
& omR] BN o3 AHod YRES =R
fly ash A-3¢] 93=E JePA ZRolch. Fly ash A3&
slEibdaee] W71 w2 SHelM AFHT A
o2 HFYAo] 539 umz w9 L YAEZ 4
o] Y, P|IEASRE 03%E WL Fe AL 2= A
o= AYEE 040%EH 0.987FA] oA 5t HE 0.81=2
Tyl 7k AEe] ®ol EAlStT & HAaLvt
22 Agols 7181 RelA A Wolvyrz H
Aol 81001512 AR 73-folle ZHY tiidolA Al
<J&9t). Table 50 B Y=<} Ha 4 TV}
Aot 289 YASE 400-70070¢] H ol =48
o, HF AF=E 0.78-0.819] e ERATH Blaine
Zkol 2760 cm¥gel A 7920 em®/g A=) Felzp i A
o H3le] FF=L 0.05 = yoll xpojrt UA| ekgh
o AHZAATE GAKEE fly ashe SAVE HE 9¥ES
velon, Blaine 3ol F42 o =L Ul
At olEd BAES Fig. 79 velich

ENEAE sk A o3 slo]2Ee {54
2 g sl g fEA IS SRS
o3 Fjo} Buljol)arRol o5 a2 ¥ 4 ok

042 0.56 0.69
Roundness
\!/ v \e‘/ v 4
o, S -
& iﬂ; & et -,
0.42 0.56 0.69 0.93 0.96

Fig. 6. Circularity results : (a) feature measurements result of
digital image analysis, (b) distribution of circularity
of fly ash A-3.

Table 5. Mean circularity of fly ashes classified by electrostatic precipitator

Fly Ash Circularity Pmt?ZIecraSgl?ape Blaine(cm’/g) Uc‘:i‘fe'f:;?mggxn
A-l 0.76 & 2760 0.7
A2 0.78 » 4180 0.8
A3 0.82 - 3 7360 0.3
A-1 0.78 ‘ 3580 15
A2 0.79 & 4980 1.3
A-3 0.80 % 7920 0.4
B-1 0.77 & 2640 1.0
B-2 0.80 * 4490 1.1
B-3 081 o 7290 0.5
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Fig. 7. The relationship between circularity and Blaine surface
area of fly ashes classified by electrostatic precipitator.

88 £

ANNHRA7IE 7k29] o] s oy s A
o] 91X Z4zte] ARG Furt AAHe] vk o
Fio slEdkdae A7 zizte] Tujo] xHdE
fly ashe= EWH9] 2RISR FdFo] Alo]R Fof A3
Ze wigEn, AAE fly ashs 58X o8] B
ol ZaES ESHNE FEEch ey JA7RR
719] ztzre] syje] XA fly ashes FHdde] ey
2HE HolZdE v Fe] AAlE F fly ashe] 4
ol gdebA, ol& FES A% A7) S5t 9
2 AA7E 259 a3t sle Ae gelsiict. wet
A N2 B ZRAAEA 7FeAel o, T3t 7]
2 B2 A7) ofe 1EZ fly ashe EHo)
7¥Fs3 Aoz Yt A7132719) 39 YXE 2
712 Fgdle] 4L fly ashe] FHHA ZoA A
3 o 22 540 Ut
1. A7133A719] £ 39X fly ashE AT
Z, fly ash?] 2= +E AAH, A 142 Blaine H|EH
2 2500-4000 cm?/g, A2%-E Blaine H1EWH 4000-
5000 cm¥g, A13%S Blaine BIEHE 6000-8000 cm?/g
2] Zlo] LAt

2. AN Esel] f1x]of w} fly ashe] w4
g d sielagde debd S sl A% fly
ashd 55 vdeta@st Sio, & 744asht S0, A
2 &2 Frieke AFE Ve

3. A717A7) 5] A7 HFOR A4E A
E fly ashe fej2e] gfae] Fvishd 2449 o
quartz$} mullitets Atk £33 FekolA 2 F gk

ot o

fly ash®] f2l2 AL FAaslEe] o] Borz
fElde] FzE B Ho| X&YW ykgAo] F
7V Aog oadr).

4. A A fly ashdFE FHES STk
A3l AHE fly ashe Fol 7R HAHE Ve
Wk whebA Al3etol A NG fly ashis Bulloba)ahg-
of o3 22X e FAYES {FEAET FINE A2
2 7lddn.

o=
Eel

ik

L SHFER, SOHRAMREE, 2007: #rex v bar 2 MR
FEEEL, pp. 49-51, BBk

2. HAKEUR, 2004: 2> 7)) MEREEL Y K77 7, NTS,
pp. 287-289.

3. FOHIRAR, V=, THE, AFIEH, 1997: EREREE
PORELIARIRORRE, 3> 7)) bLFERRCE, 19Q),
pp. 235-240.

4. =HE, BHiE—, SOHRAS, KFIIEHE, 1996: EREESE
B LRELLORIKOTHE, 227 P IFRGHEE,
18(1), pp. 327-332.

5. ZERE, 2008 R & EGHRSE LIk 7 74T
VA DFHE, RELAEK ST

6. S. H. Lee, E. Sakai, M. Daimon and W. K. Bang, 1999:
Characterization of fly ash directly collected from
electrostatic precipitator, Cement and Concrete Research,
29(11), pp. 1791-1797.

7. R. T. Hemmings and E. E. Berry, 1988: On the coal fly
ashes-recent advances, Materials Research Society Sym-
posium Proceedings, 113, pp. 3-37.

8. G G McCarthy, 1988: X-ray powder diffraction for
studying the mineralogy of fly ash, Materials Research
Society Symposium Proceedings, 113, pp. 75-87.

9. S. H. Lee, H. J. Kim, E. Sakai and M. Daimon, 2003: Effect
of particle size distribution of fly ash cement system on the
fluidity of cement pastes, Cement and Concrete Research,
33(5), pp- 763-768.

F 7 K

» AR Mehe gt $at

- Mgt AlEheEEtst AL

» QAR AMletegetat el

+ A FATANE o|F eyt At
< lA AR SR A et g

AeelZx Al 194 Al 23, 2010



