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An Experimental Study on the Treatment of Waste Ash from the Incinerator
by Alkali Soluble Acrylic Copolymer Emulsion
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Abstract

The treatment of heavy metal, in the waste ash from incinerator and mine solid waste, by using alkali-soluble acrylic
copolymer emulsion, that is effective in the absorption of heavy metal has been studied. It seemed that alkali soluble
acrylic copolymer emulsion was very effective in the absorption of Hg, Pb, Cd and Cu in this test.

Also, eco-friendly thixotropic grout, using alkali soluble acrylic copolymer emulsion, that is effective in the absorption
of heavy metal, for the recycling of waste ash from incinerator and mine solid waste has been tested. It was observed
that waste ash could be used as a raw material of eco-friendly thixotropic grout mortar due to the effectiveness of alkali
soluble acrylic copolymer emulsion in the fixation of heavy metals including Cr6+ from waste ash in this test.
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Table 1 Chemical compositions of waste ash

Item Wt%
Si0, 25.8
ALOs 11.0
Fe,0s3 1.0
Na;O 3.7
K;0 2.9
Zn0O 1.6
MgO 9.0
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Table 2 Concentration of heavy metal in samples

(unit: ppm)
Without alkali-soluble After adding

acrylic copolymer alkali-soluble acrylic

emulsion copolymer emulsion
Hg 78.9 0.0
cd 55.3 0.0
Pb 102.7 0.0
Cu 1133 0.7
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Table 3 Density of heavy metal in precipitation &

concentration
(unit: ppm)
Hg Cd Pb Cu
Heavy metal in

sediments 68.0 47.8 101.3 151.8
Heavy metal in the
concentration from N.D N.D N.D N.D

sediments
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Table 4 Mix design of eco-friendly thixotropic grout milk

Item Weight (kg/m®)
Water 700
Cement Milk

OPC 750
Water 50

Plasticizer milk Powdered
- 40

Plasticizer
AACE 6

Fig. 1 Preparation of cement milk
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Fig. 2 Preparation of AACE milk
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(b) Mortar flow after impaction 15 times

Fig. 4 Mortar flow test
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Table 5 Test result of waste ash added eco-friendly
thixotropic grout mortar

Item Result
Specific gravity 1.45
Mortar Initial 75 mm
Flow after impaction 135 mm
Mortar 7 days 4.3 MPa
Compressive
strength 28 days 8.2 MPa
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(@) Cement milk

(b) Thixotropic grout milk

Fig. 5 Cement milk and thixotropic grout in water

Table 6 Concentration of Cr* in samples

(unit: ppm)
Fresh Hardened
sample sample
Cement milk with waste 160 0.48
ash
thixotropic grout with 0.02 ND
waste ash

d E P39} vliAle] EFBAME 24 e
o} th7] % 289 AP F& A, zhzte] et =
Cr* 82zt FAHRo} 7kaA TeSESt HlaA)
& ASME o) g2 ga &
G AN E I £&Fo] JujFo g sk Tv
A9 8% A &ivh Gl Aok

5 #E2

S 287 A2 RS WAAE B0 23
33 olo] AMCES A7Hstel $34 EEEUAY

e

. FE% BEGAANFIMN ANE FRE Ae
AP B3le] AACES Fa4% §Fans kisisle
TA] 2g7] a7 s BlARE EAYESR]
100%] Lyl A|ME A= B JpaA agk-Eet 35
Cre] §% o%E 24§ dve oy 2ok

D BAAE B3 £38la AACEE H7lshe] wwlkeh
gl Zo4 Hg, Cd, Pbe #AEEA ¥tom Cue 74
= Fugo] #AZEo] AACEY 54 &% aap} &

2) vXAe} B8 Edtslal AACES H7iste] wwlbaly]
AR AAEA A F55 A&= A9 27, Hg, Cd,
Pb, Cu 59 Ta% E57} A&E =HA %o} AACEY] &
% 52 5yt A&H o bRk geld 4 gl

3) HIZHE EAHEH] 100%2] Gut AHE U39} &
ot RE2E2E Axg A5, 24 4§ Ao 2

A=
Ae BN e gEHe SRy FEvFEe
0.05ppm ©J3} H4& WA K= v we gE o

ERf QAT

4) AACEE #H7lsle] Axgk b2yt &3kd 714
ITPE REEHEE A 2 ARE RS AdE
Cr'e] §=%e 0.02ppme Yehlo] F=¥ 42 7139
0.05ppm °J3} FHE WS en ti7] T 289 AH
Zo AEE AR ASoe Yo 822 AZEA] ¥
of 7k JEk-ES FEY FFE5 g A} ki

ATk
E#ES

D A, I #9718 243 gade) 58 AF
FAAALL, H7)E A2 7E 935 1992 11

2) o|ZA, =A] HA7IES] wyTlE, dHESTS]A
407 A53, pp. 75~88, 1991. 10.

I ol 9 4, TA ¥ E 7S 3 28]
AEEA 2 IEE AR, S 71E8s) A A9
A A23, pp. 241-249, 1992.

4 A0 7led T, TAEE @Y ALRA S
I} AAEPA| 2~E o] ek A, AFHIIA, 1992, 12,

5 olEF ¢ 421, 4% FAB ] wPA A Y=
AEF 9 55 AA, = F3 A, A4,
A33, pp. 218-221, 2000. 9.

oskz] BollN ol AEA SEAS ARS 42tz HlAle] Mzjof Tie Asx i | 5



gigtal sy o3 8 A TEM SEAE A8t 224 = H[MXY2 2|0 2st AT

74 eSS ke €29 84 o= R A SAS 288k B4 HYlE 3 =AHES
27 SN SEH= :Lé‘—«] A2 el thete] A9 silor 1 Ade nFsgitt Addd 2 |, 7t=
H, 7E ol Sl g ZHolE Wl o3 4] e ofm LA SR TRAS EHAY FF At gl
Ak

TN BRI 45 FEEHY §E2 WAske A8AEA 7t aTkeEY] 548 Z8st] 3 Wl
2 =AHEY] 24 Sl SEHE FE5 AYE A% 7124 §4FS dAsidlen O 2nE uEs
ok Agad, @7 &ai4d st SEAE AR A vk 2EES] G o2l tigk anHd &
& 237t SE






