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Abstract

In this study, the neutralization and dechlorination process of MWI(Municipal Waste Incinerator) fly ash with H,SO4 are
investigated to recover HCIl, which is delivered from the reaction of chloride in the ash and sulfuric acid. The coarse crystalline
gypsum and fine impurity containing heavy metal are also separated by 500# wet screening followed by recrystallization of the
dechlorinated ash mainly made of CaSQ,. As a results, Using 100 g MWI fly ash and 85,g conc. sulfuric acid as raw material,
52.6 g hydrochloric acid with 35% assay and 116.9 g crystalline gypsum with 98% or more assay arc recovered. In this process,
7.85 g fine impurity containing heavy metal and 2.65 g coarse impurity are also separated.
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Table 1. Chemical composition of fly ash from Municipal Waste Incinerator (wt.%)
Element Mn | Fe Si Al Ca Mg Na K Cu | Zn | Pb Cr | Cd S Cl C
Virgin 0.06 | 031 1.09 | 0.89 | 2480 | 0.60 | 7.22 [3.17{0.12 | 0.78 | 0.77 { 0.02 | 0.04 | 2.93 | 228 1.18
Soluble 0 0 0 020 | 1540 | 0.18 | 1579 | 6.59 | 0.09 | 0.34 | 0.52 | 0.02 | 0.05 | 3.73 | 49.15
Insoluble | 0.11 [ 0.56 | 1.95 | 1.43 | 3223 { 093 045 | 047 | 0.14 | 1.13 [ 097 | 0.02 | 0.04 | 2.29 | 1.97 2.02
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Fig. 1. XRD pattern of fly ash from Municipal Waste
Incinerator.
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Fig. 2. XRD pattern of insoluble materials contained in
MWI fly ash.
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Fig. 3. Particle size distribution of MWI fly ash.
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Fig. 5. Neutralization curve of MWI fly ash slurry (100 g/l)
titrated with H,SO,.
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Fig. 6. Dechlorination of MWI fly ash by sulfuric acid

addition.

Ca(OH), + H,80, — CaS0,+2H,0 )
CaCO; + H,80, — CaSO, +H,0+COx(1) 3)
CaCl, + H,SO,— CaSO4+2HCI(T) “)
Ca?* +2CI + H,S0,

— CaSO, nH,O({ y+ 2H" +2CI @)
2NaCl + H,S80, — Na,SO,+2HCI(1) (5)
2Na™ +2CI + H,$O, — 2Na* + SO, + 2H™ + 2CI(5)
2KCl + H,S0, — K,S0,+2HCI(T) (6)

2K* +2CI + H,S0, — 2K* +80,% + 2H" +2CI (6"

a2 Aoy & = e vkel Zo] A2 ¥k
795 ke Avle) Al 294 wkgo] JAIENA
on gate] ikl F1EFE dhago] 47
Z7lsled BAF 71 110% 2 o 90%Y] BHAE
< Yepiich, 28 a gabziEe] 90% ool H
& uiRE AFIe] HARE o5 EAES] 3F
o] dofulr] A1zl 110%el-E AA7T 3 Folglzt
o] wute] BrFssisnt. 289 A$= 50% ©|
sle] A AsiekelA] w9 ATAEQA gAdLEE Ve
wolem 0%l dolire M7EEe] 7kt 3 @4
o] F43] Z71kd 110%2] 7FolA 99% F=]
2SS VERIY. o9} 2 ddol UERdt ol
v 7ot 2, [ ukee] B¢ gRolese &
Akl gad vjdo] EAJER] RForBg HhgL il
vlakA)e] HEAHAMY AFH o= dofupy of 7
AR e Bike] FErt o9 gl 7] 26 Bt
o] ZAo) dojut PirAa 7Rt JdslA Ho &
2uhg-0l A= FRE o] Eol EAFER W

& @) R0E olojdE Fahhge] By T (@),

Lo

2AdeqelZE A 153 A 635, 2006



20 HEF— - FUR - Tk - T

(5), (6)RF5ol IYHL YAE o

oA 3 3Ent

olgel A ATERE ArhAle 3
A A sleks 240 Yol Bl WrwRe

ofN

AT Ay
g e

]

80~110%2 23l 279} 712 weAzow

W azbAe] SHeEe] Qe

i Tl 80~90%

-_.Oi}\}— gg]"s}*oloool/*glq_ _z:]ﬂ_'_

Hie Gt st e 24,

#4359 Qoire)

QmH] A7 Wet 5 oz ur g A7t YR

st

34. 04D F¥HE # 22

A7) A4 BhL e 3

& Wb A 32 T

o B

w9}

ol
o

1 o rx
i %

2,
)

2

N

ool oY orr r= oo dot
ol

R - HRRE - RN

ToE e glom p
AL gle] W

FTEES Telstojort
Mo AHY48E &l
tersted Mgy whg

2 EeA715at skt 9

i 27NN SN A A *4
el 2] ke A AAD E}* Pl
2822 AR A7)T ARLsle] AAA o)A
BeEo Rl slgu). Fig 79 3AEE,
Fig. 8 7zt 34 129 d4ds,
ge| Bz e Yehiich 7 4Y A=Ee 2ok

B olziel 2.

Fly ash 100g

L 2

HA 2 100 g0l 96%34F 85 g% A

Dechlorination

Volatile matter
HCI+H,0+CO;, 41.1g

3

Hydration
20°C, 12hr

3

Wet Screening
500 mesh

+500 mesh 2.65g
C+Si0+ALOs

;2

-500mesh
141.25¢

2

Na2804
100g

Dehydration 1hr
98°C

Fig. 7. Flowchart of the neutralization process of MWI fly ash with H,SO,.

) 2

Recrystallization
50°C, Shr

2

Digestion
20°C, 3 hr

3

Wet Screening
500 mesh

-500 mesh
fine impurity 7.85g

| 2

3

+500 mesh
Recrystallized
Gypsum 116.9g

Soluble material
127.7g

J. of Korean Inst. Resources Recycling Vol. 15, No. 6, 2006

i
e
od,
Ho
&t
©
o
B
N
i
©
L)
i

P 248 4 lthe
gHoz @z%%xb\]ﬁ

Table 201 Z+ &A4H




FES PR sk e dAle) et e 21

Table 2. Chemical composition of the products from the neutralization process of MWI fly ash with H,SO, (unit; %)
Element Weight(g)| Ca S Na | K Si Al | Fe | Mg | Cu | Zn | Pb | Cr | CI C
Dechlorinated ash 143.90 |18.81|21.57| 5.34| 247| 0.77| 0.61]|0.25|0.63]0.08 | 0.54 | 0.50 [ 0.01 | 3.67 [ 0.81
Coarse impurity 2.65 | 487 539| 052 0.15]| 14.24 | 11.35( 0.20 | 0.61 [ 0.01 | 0.04 [ 0.09 | 0.02 | 0.25 | 19.25
Fine impurity 785 | 9.83| 841| 0.54| 0.72|10.29| 3.14(2.32|0.89|0.03 | 027 [ 546 | 0.03 | 0.16 | 3.81
Recrystallized gypsum | 116.90 |22.80|18.39( 0.30| 0.03| 0.09| 0.05]0.02| 0 0 0 (002 0 |0O.11 0
Soluble matter 127.70 | 0.26]25.52|30.63| 2.50| 0.16| 0.42]0.04 | 0.58 | 0.08 | 0.54 | 0.02 | 0.01 |3.73| 0

©

(D)

Fig. 8. SEM images of the products from the neutralization process of MWI fly ash with H,SO,.
(A) +500# coarse impurity (B) -500# needle-like fine gypsum (C) recrystallized coarse gypsum (D) -500# fine impurity
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