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NON-DUSTY TREATMENT OF COAL ASH AND ITS APPLICATION AS GEOMATERIALS

By Masashi KAMON, Takeshi KATSUMI and Masahiko OTA

Synopsis

Coal fly ash as a by-product from fluidized bed combustion system, is expected to
increase significantly, because this system has come into wide use as independent
means of electric power generation in some industries due to technical advantages. The
coal ash is too dusty to utilize as geomaterials, though it has the advantage of contain-
ing lime and gypsum for hardening utilization. In order to promote the utilization of the
coal ash, "Non-Dusty Method” by using waste oil is proposed. The experimental evalua-
tion on dust decrease, strength development and oil leachate shows that the coal ash
treated by this method can be effectively utilized as embankment materials or soil stabi-
lizer without dust pollution during the execution, and can realize the treatment and
potential utilization of surplus soil and waste slurry or sludge generated from founda-
tion works.
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Table 1 Comparison of chemical composition of coal fly ash (Unit : %).

SiOz Al0O3 Fe203 CaO MgO K20 NazO SO; Ig-loss

PCA 50-55 25-30 4-7 4-7 0-1 2
FCA 25-40 15-25 1-3 10-30 1-2 1

1- 0-1 0-1
0- 0-1 3-8 10-30

Note : PCA and FCA stand for pulverized coal fly ash and fluidized combustion coal fly ash, respec-
tively.
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Table 2 Physical properties and chemical composition of FCA used.

(a) physical properties

Particle Optimum Maximum Grain size distribution (%)

(](11\1[\ water dry (l<ns1t\ e r = _
(g/em”) content (%) q/cm ) 75 pm 75-5 um 5pm
2.40 72.0 0.75 10.0 81.9 8.1

(b) chemical composition (unit : %)

Si02 Al:Oy T-F CaO MgO K0 Na2O NOA Ig-loss

25.8 16.2 1.7 8.5 0.5 0.6 0.4 4.2 33.7

(¢) Leachate component (unit : mg/1)

T-Hg Cd Pb Org-P Cr(VI) As CN-

<0.0005 <0.01 <0.01 <0.01 0.1 0.02 0.1

Table 3 Dusty level of FCA and other materials

Ordinary portland Non-dusty
Sample FCA cement stabilizer
Dusty level (mg/m?) 56.4 12.8 7.5
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Fig. 1 Equipment for dust measurement.
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Fig. 3 Compaction curves of FCA.
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Fig. 5 Strengths and time from oil mixing to compaction.
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Table 4 Leachate oil from FCA

Waste oil content (%)
0 5 10
before compaction <5 1400 3100
cured 28-d <5 250 780

Note : Test method was in accordance with the one settled by
the Environmental Agency, but total leaching oil, not
only mineral oil, was measured.

Unit : mg/1.
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Fig. 6 Strengths of clay soil stabilized by FCA.
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Fig. 7 7-day Strengths of FCA stabilized soil.
Table 5 Leaching oil from soil stabilized by FCA
Additive il leaching (mg/1)
Waste food oil content of
/FCA (%) FCA (%) Mineral oil Total oil
0 0 <3 <3
0 25 <3 <3
5 15 <3 19
5 20 <3 34
5 25 <3 31

Note . Mineral oil was measured in accordance with the test method settled by the
Environmental Agency, and total leaching oil was also measured.
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Table 6 Strengths of FCA-CAS-slurry mixtures
Additive Compressive strength (kPa) Strentgh ratio
content of Aging by raw FCA by FCA witl oil (B1/[A]
CAS (%) () (Al (B] (%)
1 4 4 100
4 3 10 16 160
7 66 87 132
28 335 291 87
1 7 7 100
7 3 21 21 100
7 102 107 105
28 470 445 95
1 11 10 91
10 3 28 21 75
7 136 138 101
28 633 746 118
1 20 12 60
13 3 33 22 67
7 165 133 81
28 841 724 86
Table 7 Leaching oil from FCA-CAS-slurry mixtures
Additive Additive 0il leaching (mg/1)
Waste food oil content of content of
/FCA (%) FCA (%) CAS (%) Mineral oil Total oil
0 0 0 9 69
0 50 4 <3 <3
5 50 4 <3 90
5 50 7 <3 47
5 50 10 <3 47
5 50 13 <3 49
Note . Mineral oil was measured in accordance with the test method settled by the Environ-
mental Agency, and total leaching oil was also measured.
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HOFE D S, MEIE 7 AM4 C50kPa 22 5 —#MHEMFRS 2 BHL, TEMEE LTIY K
3 T EATERIC AR B EBIS, CASHIRIIERAT7 %A EOBE 0.1MPa L EDBERB /R L, BVt
EADHE LTHWA Z EATMRETH B, T72, M4 7 BURELEERMIHC 2 &6, BARRREK, B
BEELTHHATAZI L3 EZONS, {MEZIRE LHBIRIKIC X 20881 03B % IHE A DOWREIRIKIC
LBHDEWET D M4 28H TR~120%ETH ), WIKRSUEISERT HREETIIEAL I S L
ZZbNnb, BN Y L7 REIRARIKE V256, IEUEBEOL DEHAVE L) 4% CAS Mk

TE Y EOIMSREERL 2 EHTTE, HRODFVHADBA P OENEEZ HND,



2 - BR - KE  BRIKOB BN & B A~ DB 45

6. 3 HBEDFHAFH

Table 7 (TR HIRDE HAFEDRERIT 5. 3 L [FERIZ L THT » 72, VHRRDEH EITRBEFF 445 50k
ELTEL>TH), BRANOFELTEILNIDEEROND, T/, BHERES SN EIZH~RTK
WBIZP W OBERDEEILE VO BR B K E , REIEMOFEHABEL L THBERTREIOLED
ha,

7. & B

A THEONIAEREF T LD ELUTOBEN TH S,

(1) WEWRARKIGE A > MELIEL THERERIZ LV, Wllgh & ONik% 5 ~10% RS T
LI ETT 2w M5 —RRIZH Y, BEREIEHISNS,

(2) BRI % L /oRER A RIKIIRKEOR T AL 2385, P 2 5 L TR VWA RIX
i, BIRAMCREN, BAM~OERIEZ LN,

(3) BHEEMLER % BE L /- Bh AR KLU A 72 BE A A58 L C b Z OB IC R S B bida o T,
REEALIR A & MR & CORBHER DOMEEFEBIDOFEII N E W,

(4) BHERABRZHEL BN ARIKE TEEEM & LTRORES, KBEH T COSRRMEIHHIEN
THY, RGHBEOYR LT - BRHRABICESNE LG bDLEEZ NS,

(5) ARBRIIEFEROERLDO-DIZ, MIROBIHMREICEEL, YOL ) Rl DL ) hREEEY R
T AP L THEOBIRD 0D HA K54 > 5t & & 012, BB 25 AR & gk
P OUENH L EEZ O,

KFFEDOFFTICH 720, HELBEOFEIOWTIHEEE Y LAPAILESS SRR & £#TK
B, KARABERE, B oM~ HA—EK, AEBLOF-5 2 TRMTEEZ T L B A SR,
() Wi, =2 t% (&), ENAEEEHFEATEEEORBBEIERRL 4.

BEXW

1) Kawasaki, H., Horiuchi, S., Akatsuka, M. and Sano, S. : Fly-ash slurry island II. Construction in
Hakucho Ohashi Project, Jour. Mater. Engrg., ASCE, Vol. 4, No. 2, 1992, pp. 134-152.

2) T8 B - IUSRIERH « HRE K - EAREGE [ BRIK TR L@ BR3¢0, 55281 -
AR AR, 1992, pp. 2407-2408.

3) WTTEE - FBER - KIFIER - e — - FREE | WEIRIKOE R T~ @ IZB 3 2 8F
38, TR IERFIT A BRI 330, 1990, pp. 462-463.

4) FPUHER - BR R - SHHS DEBRR S 7 —RRIKOBERIC X AT, BN ik
OFHFIRICET 5T VR T Y ARFRIE, 1991, pp. 89-%4.

5 R - R K HBIRR A 7 - HRROEEBY R I~OBHG, F2rhl LB THIERE
KECHE, 1992, pp. 2333-2334.

6) & FF - KAGE] - EWREE - $5K—F | EMEHIM ORZEIZOWT, $RLHETEMRREE
SERTCEE, 1993, pp. 2607-2608.

7) A - R | BREREI LA & o TR B U7 AT BN L Ot  SR28I01 B LA gE R
RETHLE, 1993, pp. 2609-2610.

8) & V- KARF - £5HMFB - BREE - SHR—% L BEREREELM OBERIZOWT, 5§
29 B E T R R CE, 1994, pp. 3-6.

9) Kamon, M. and Katsumi, T. : Utilization of Coal Fly Ash from Fluidized Bed Combustion System,



46

TR KAFRETESR %375 B2 F6. 4 (1994)

GEOENVIRONMENT 2000, ASCE, (in Submitting).
10) Kamon, M. and Katsumi, T. : Utilization of Waste Slurry from Construction Works, Proc. 13th
ICSMFE, Vol. 4, 1994, pp. 1613-1616.




