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ABSTRACT

The objective of this study is to evaluate efficiencies of chemical suppressants for control of fugitive dust in ash pond of
thermal power plant. In this study, MgClL,, PAM (polyacrylamide), and PVA (poly vinyl alcohol) that are generally applied
to suppression of fugitive dust generated from unpaved road, coal mining, storage piles and etc, were employed as
chemical dust suppressants. The coal ash (coal combustion residuals) were sampled from the ash pond of Yeongheung
power division in Incheon, South Korea. The characterization of the sample including particle size distribution, pH, pHpyc
and pore volume as well as XRF analysis were carried out. The suppressant treated-samples were investigated with the
wind tunnel experiments to estimate and compare the effect of suppressants on stabilization of the surface of coal ash
samples. According to the results, the stability of suppressant-treated samples were significantly improved compared to
water-treated samples. Among the three kinds of suppressants, PAM and PVA showed higher efficiencies and cost saving

than MgCl,.
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g Sie WA 0 299 di7del| g3k 714
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2.1 A EXMF & SHEIL

B Ao AREE AlgE EEdd GSsiEER )
Bx ol A AR 3|27 HlLkAlel vietA)
HIET Afole] A-ellM] F 71Ae] Aeks)7F 291 pond
ashg AFHSIATE AFHTT AlEs 2mmeE AAFE & E
& & R wEEHA 42 F AulelA 3Y Bt A
Z & ALESIY A8 EAEAS 98l Particle size
analyzer(ELS-Z PLUS, Otuka Electrons, Japan)S ©]&
Sk A=A, XA FFEH(@SX Primus 11, Rigaku,
USA), pH, point of zero charge(pHpy), 3 =82 =74
SIATE pHel 382 EYLATHAT T T3k
A &EIATE. pHpye =32 Babic et al.(1999)7} AAI&
S ARSSISTHBabic et al., 1999).

2.2. &M HX[AX|X|

2 AFNA A" MgCly(Magnesium
hexahydratey> Daejung Chemicals(South Korea)oll X
AL, PAMS BASF(USA)2] Zetag®4125(-°124)
£ ARSI 2™ PVA(Polyvinyl alcohol #2000y Sam-
chum Chemicals(South Korea)ollx] 43ttt z+ wX]
A= A8 Hlgdl wet JH3 w57t HESE SR
of Eslon s8] 8l HES 124KF Bt uytet
k.

chloride

2.3. SSME
ATl AMEE FHPIAE $87), FFVEE X
Halr] 93 HEx47(Slidacs, 4 1 KVA), FE=
A(ET-955, FLUS, China), Al82 ©& trays 143
APFHRZ FAEEHS o

54 e
stainless steel AjZolth, FF712} AlPE Alolodle W
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Table 1. Summary of wind tunnel experiments

455 - AT -

HRAF - FES - 36

Surfactant Concentration of solution (%) Application rates (g/m?) Velocity (m/s) Duplicates
Water (raw) - -
2.5 232
MeCl, 5 464
10 928
15 1,393
0.05 22 3,6,9, 12 3
PAM 0.1 44
0.2 8.9
0.05 22
PVA 0.1 44
0.2 8.9
2013 ~ 2017
14 - —s— Average wind velocity e %‘@1] %Oﬂ i—"—::]"ﬂ_ 31;3‘9] H]ﬁ'qﬂhﬂ 0366% -ﬂ—/ﬁi}
—+— Maximum wind velocity 37] 91510l e AR FANEE 9he 0 7
e Tl A AR Agash. A8 wAelAllel
E 11 — ogs} B FHS A8 371 1B A% kB F L,
T 8- \./ * 3, 5, 10, 158 9] FAE Gt wxQAAe] 14
2 6l g8t AR (%)e Thewh o] AR,
.-g 4 . . o W3=W,
S , — R N e Control efficiency (%)= Wl_szloo (1)
0 . . . . . A7\ e £37] 7Fs A AlES} tray] FA(g), W,
2 4 '; " 8 10 12 = trayd] FA(g), Wi %7 7Fs & A5} trayd]
on

Fig. 1. Average wind velocity and maximum wind velocity for
each month in the past 5 years (2013~2017).
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Goya, 2006; Davison et al., 1974). ©|u] sub-micron
URELS 2 e YAENA 2E]A] Drk(Paulson and
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Fig. 2. Particle size distribution of the coal ash sample.
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Fig. 3. Point of zero charge measurement for the coal ash sample.
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Fig. 4. Stabilization efficiency of the dust after water treatment.
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3.3. PAM HE0|| [mZ oHNst g1t

PAM &0 2 Mes|E A2g 27, A8HlE 22¢g
m? 2914 FE0] <9 m/RE 95%2] eHYs 8-S
Hou 12m/s ZoME 37 7V 18, 158 &
Hgsl 8ol 717} 43% o, T%E F 88 KB
o} H8H]80] 44, 89gm’ ¥ Wl EE FE F79)
A oFgsl m8o] 27t 933, 96.2%0 2 & aYE U
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ol&a} Z+o 27} Yol 5l BERIZIE EEMaL e
FrlolFZ(diffuse double layeryS 7HAA7]AL, EWFUAL
S ol PAMS] S-S YAl st AR A
T3S S AIZItKChoi et al., 2010; Sojka et al.,
2007). XRF #227(Table 2) Z-2 AebA) Alge]
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Fig. 5. Stabilization efficiency of the dust after MgCl, treatment at different application rates (232 g/m? (a), 464 g/m’ (b), 928 g/m? (c) and

1,393 g/m? (d)).

Table 2. Chemical composition of the coal ash sample by XRF

analysis
Component Mass (%)

SiO, 527
ALO; 243
Fe,0; 10.3
CaO 5.7
MgO 1.7
Na,O 1.2
TiO, 1.1
K,O 1.1
SO, 0.5

sl 7143k Aoz T} =S pHZF 7.5~7.8%] 2°]
24 PAM B9lIN] HRle] e oleg muz
(pHzec=11.3) %714 @ﬁi} w3k MekA] 1 Qg3

Tlof 4 9 JPoR BRECh B o1& PAM

o] AS Ar|Hoz A]'Q‘O]’O:]E kol sl <18/l |l
o, FAE kHd E2d2 44 thBarvenik,
1994),

3.4. PVA X240 U= o™ 5 S3}
PVAC R Hel® Ak Hguga} gl E
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Fig. 6. Stabilization efficiency of the dust after PAM treatment at different application rates (2.2 g/m? (a), 4.4 g/m? (b), 8.9 g/m? (c)).
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Fig. 7. Stabilization efficiency of the dust after PVA treatment at different application rates (2.2 g/m? (a), 4.4 g/m? (b), 8.9 g/m’ (c)).
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3.5. X|2|ck7} v

slekA] AR AAAe] FREE AAS Hgs a8S
Hol= & HE-S 464.4 g/m’(MgCly), 8.9 g/m*(PAM),
8.9 gm*(PVAYITE Z+ FFA7} AASE 3}sha WA
Al 1ton B TY7HEE vl o2 ARk 1 m? X2 @7
= 1,81199(MgCl), 3199(PAM), 62¥9PVA)e|T}. 2A =
& Hlgol| ME A2 @} £A= PAM <PVA <MgCl
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