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Effects of calcium hydroxide sprayed at bug-filter on metal elution profile of
fly-ash from municipal wastes incineration plants

Takayuki NISHIO and Akito TAKAKURA

Abstract

Elution profiles of amphoteric metals and mercury of fly-ash from municipal wastes incineration plants
(MWIP) were compared to evaluate the effects of calcium hydroxide sprayed at bug-filter as the dry scrubbing
process for acidic gas. Fly-ash collected from MWIP which adopt dry scrubbing process contained ca. 2 times
higher calcium than that which do not adopt such dry scrubbing process. Excess calcium that did not react with
acidic gas raised pH in the eluate over 11 resulted in the elution of amphoteric metals e.g. Al. Zn, Pb.
Calcium apparently suppressed adsorption of mercury on to fly-ash.
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Fig. 1 Flow diagrams of fly-ash in municipal wastes
incineration plants.
Lime powder is sprayed at bag-filter to scrub
acidic gas and the fly-ash is mixed with chelate
together with fly-ash from gas cooler in
incineration plants N and Y (a).
Fly-ash from bag-filter is dechlorinated by
heating with steam together with fly-ash from
gas cooler, and then mixed with chelate to fix
heavy metals in incineration plants M and H (b).
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Table 1 Contents of major elements in BF-ash of municipal waste incineration plants.

plant N Y M H
sample BF BF + BM BF + BH BF + BH
n 12 13 + 4 14 + 8 11 + 6
mmol/g dry avg sd avg sd avg sd avg sd
Ca 7.6 1.1 71 0.84 3.4 0.66 5.2 0.39
Al 1.7 0.76 1.5 0.62 1.9 0.31 2.8 0.40
Na 0.68 0.22 1.1 0.23 2.0 0.40 1.4 0.20
K 0.54 0.15 0.69 0.12 1.6 0.32 0.93 0.12
Mg 0.44 0.15 0.45 0.088 0.57 0.10 0.85 0.069
Zn 0.17 0.064 0.24 0.063 0.49 0.12 0.23 0.046
Fe 0.14 0.074 0.22 0.11 0.20 0.035 0.38 0.071
Pb 0.007 0.005 0.016 0.006 0.047 0.023 0.018 0.005
F 0.14 0.054 0.16 0.035 0.31 0.056 0.18 0.038
nmol/g dry avg sd avg sd avg sd avg sd
Hg 4.9 2.0 9.2 2.8 33 20 27 8.1

BF: fly-ash at bug filter

BM: fly-ash collected before mixing with chelating agents
BH: fly-ash collected before heat treatment for dechlorination
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pH B D TIFIZ -~ TR o 7=(Table 2, Fig. 5, 6),

3) WM& RDEE)

LT AT T- A BIEON Al Pb, Zn 1%, BetEds
KT NIV HED M 5 ORI I TR D 14
BTH 5, A EHWTRIK DR BRI T 5 ik
D pHIL 7 UL EH>T=D T, BEMs TOZEENZ OV T
A THD, Tz, AlEOE HEEBRIL, LS HAs 450 fi5
HLHOT, HERBICIDEHRBRIVL ZE ML TS
LEZHND,

Al 1% 1-3 mmol/g dry EFRK I ERIRRY < B E L.,
AU T CHOERI A ICKOEB DA RE o7, W&
WEIEFZ 72K (Fig. 7). pH11 DL EoOREIE T 4 0.15

Table 2 Amounts of major elements eluted from BF-ash of municipal waste incineration plants

plant N Y M H
sample BF BF + BM BF + BH BF + BH
n 12 13 + 4 14 + 8 11 + 6
mmol/g dry avg sd avg sd avg sd avg sd
Ca 4.5 15 4.4 1.0 0.80 0.13 1.2 0.050
Al 0.25 0.014 0.025 0.044 N.. N.D. 0.059 0.030
Na 0.66 0.22 0.99 0.26 1.9 0.36 1.2 0.19
K 0.60 0.14 0.71 0.12 1.5 0.27 0.93 0.11
Cl 3.4 1.4 5.1 1.3 4.0 0.72 3.0 0.31
SO4 0.064 0.033 0.11 0.044 0.25 0.049 0.17 0.027
F 0.050 0.013 0.079 0.032 0.066 0.008 0.07 0.009
umol/g dry  avg sd avg sd avg sd avg sd
Zn N.D. N.D. 6.8 5.2 97 100 7.2 20
Pb 8.4 29 7.9 3.3 8.4 3.8 7.6 3.9
pH 121 0.2 12.0 0.2 8.2 1.4 11.0 0.2

BF: fly-ash at bag filter

BM: fly-ash collected before mixing with chelating agents
BH: fly-ash collected before heat treatment for dechlorination
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B LT A - O TR N EBRAAT S 7ok R MU H
T35k BF JKZ Wi RS R0 1912, 11 B
LDE pH T AIR Zn OEEfRMENREL<RHZE . Pb b Al
X Zn LABEOFEE 2R T LM &2 (Fig. 9). Al
B AT pH 11 LU ECEEfEE LD DI~ ClgtE
TS 31T DVA MR I L LSRR 18 THY . Zn (2R pH T8
B IV DU AR OREFEITFAME SR L~ CIE R 1272
Molz, 1 pHIRIZI T D Al OVEFRPEN Fig. 8 (2T
Fig. 9 TlEmi<7/2> T iz, Friedel's salt 1ZREEIZED 5>
it HZEN > TEY[9, 10, 13]. Fig. 8 D FERIT
BHERE BT 72026 LT, Fig. 9 OFHEBRIX
BRI 3 RS TOHBITo2b 0T, ZOMICZEZA T O
TR RBEWINL , FIL T TERERIT I EES A

BROBHHEICREITHE

@ Friedel's salt 33 fES41, [AIU pH THIEH ST
IpolefebtEZBNA[12], L, OB ELITN
(X, HRST IR I CEA R BR A TO BRI R A R ME CTh o 72
DA, i;ﬂ**Tﬁé CIRE R AR & & IS T D3 A U
FHERICDE, TN BAEHLTDATHEMEN
HoHEBEZLND,

4) Hﬁﬁ%ﬂ:&&ﬁ%ﬁt:%b?é?v%%l(ﬁkﬁﬁ@%ﬁ
TNEMIE SR LALBR DI T, RIKH F &8/ &I

A ETBD TR BNIRD -T2 73 (Table 3), bﬂiﬂﬂﬁiﬁﬁ
{LAVER 1% | FAER FITIZ A~ C F A H A% 40~60 %)di b3

% LAV 7= (Table 4), BF JR 10 F 1% CaF, &L CIELE
THEENENEEZLNEN, ZOLE OB RITH

Table 3 Comparison of contents of major elements in BF-ash from municipal waste incineration
plants before and after heat treatment for dechlorination

plant M H
sample BH AH BH AH
n 8 8 6 6
mmol/g dry avg sd avg sd avg sd avg sd
Ca 4.1 0.37 4.0 0.23 5.0 0.37 5.3 0.16
Al 2.2 0.26 2.3 0.20 25 0.48 3.1 0.12
Na 1.6 0.091 1.9 0.058 1.5 0.23 1.4 0.12
K 1.2 0.16 1.3 0.041 1.0 0.15 0.83 0.088
Mg 0.63 0.093 0.65 0.043 0.82 0.047 0.80 0.049
Zn 0.39 0.091 0.38 0.021  0.25 0.051 0.19 0.020
Fe 0.24 0.028 0.25 0.022 0.37 0.080 0.39 0.042
Pb 0.034 0.020 0.028 0.006 0.021 0.006 0.016 0.002
F 0.26 0.062 0.30 0.025 0.18 0.056 0.14 0.014
nmol/g dry avg sd avg sd avg sd avg sd
Hg 28 24 2.3 049 29 8.2 4.0 20

Table 4 Comparison of amounts of major elements in eluate of BF-ash from municipal
waste incineration plants before and after heat treatment for dechlorination

plant M H
sample BH AH BH AH
n 8 8 6 6
mmol/g dry avg sd avg sd avg sd avg sd
Ca 0.91 0.10 0.87 0.13 1.2 0.059 11 0.038
Al N.D. N.D. N.D. N.D. 0.066 0.032 0.069 0.015
Na 1.5 0.14 1.5 0.062 1.3 0.22 1.0 0.10
K 1.2 0.18 1.2 0.067 1.0 0.13 0.83 0.060
Cl 3.2 0.42 3.2 0.13 3.1 0.40 2.6 0.24
S04 0.24 0.031 0.23 0.036 0.19 0.037 0.14 0.016
F 0.063 0.007 0.019 0.006 0.073 0.014 0.029 0.002
mmol/g dry avg sd avg sd avg sd avg sd
Zn 36 63 24 3.1 N.D. N.D. N.D. N.D.
Pb 10 3.1 8.6 35 6.2 3.2 11 6.8
pH 9.7 1.4 9.8 0.9 11.0 04 10.7 1.2
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