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Study on Changes in Pore Water Quality of Polluted Sediment
due to Mixing Ratio of Granulated Coal Ash
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Abstract : This study investigated the changes in pore water quality of polluted sediment by mixing ratio of
granulated coal ash. The mesocosm experiments were carried out with 0%, 10%, 30% and 50%, respectively, of the
material mixture ratio relative to the sediments. According to the results of the experiments, pH increased depending
on the mixing ratio. Phosphate and ammonia concentrations were significantly decreased in the mixing ratio of 30%
and 50% compared to the control (p < 0.05). The concentration of hydrogen sulfide was reduced by 72% at the
mixing ratio of 10%, and it was not detected at the mixing ratio of 30% and 50%. This study was confirmed that
granulated coal ash can change the pore water quality of polluted sediments in proportion to the amount of material.
However, the effect of the mixing ratio between 30% and 50% was not significantly different, thus it is concluded
that mixing of 30% of the volume of the sediment is economically feasible.

Keywords : granulated coal ash, polluted sediment, pore water, water quality, mixing ratio

:'1

LA 2 AHaE AHate] A5 29 8-S /St Sl Aol
M 718 @71 el ellr Sskras 3 bRy ote)
QE3L- oJ72] 90% oVdo] ket = sk A, 7] 22 AbAZ-H]EZ (0DU, Oxygen Demand Units)e] A4

Z Aol 11 Apgdo] Fsto] A AUAIE deks th ODUT a5 Wioll RIS F7dste] s eiAlE
=23 F7F = shto]th(Lee, 2008). TE]L]'E]”_‘ 19703 th &kl SRS AT, webA] kg o] TS
o]F- ]Aqk 7o) A|FE M AP BAT} 322 WS A9 M= w71l ek Ao, v gk @7 AN
Aol 2w, st Yl wlee] T Sk Qs . $ JRAdo] sErbEofof gt
EEO fr7lEol Akl HA w0l ghrt Aersls sl A E = FAREE el vid
s f7lee] S48 A e IR A5 800%} = o WAskaL glom T RS v FEs]
ol &= 9 HA=] ARdel ol Az 8l FFdEE 1 Tleks FA vkl ARETE ARIE 3 247
AN7le T QOS%EE 288l FtH(Cho et al, E Z3A TO= °F 83.6%(2014)7F AZ-E= 31 AR, A
2010). =3 H A= e g o] 7= el 2Pl GgHA ok Aes] ] OiF-E2 viRlel] oEskar gl A

=

1A ‘/} R_(Naraho Pukyong Natlonal Umver51ty)

201



202 o]l - 93 - 7

golck. 1efut iy ¥t RO ofelE W MiHAZHE 2
AET 7% 59 LA Ak glo], Aers] AgE-

of st Aj =2 ti]t rldo] Algst A o]tk (Maeng et al.,
2015).

AM A X8 el thgt AT Fs] R E ] ghe
w, A L] IleA A H [ EE o] she B
T7F 8o YTHLi et al., 2017; Martins, 2017; Asaoka
et al., 2012). o] ¢} A3} vAHAle] A|HEE H7ste] 2
Ha} sk ARs] ZHES QiYW el Wy
= G 0% AAste] AAAES NAE T = Fo=E
K% 3 QtK(Kim et al., 2014). “12)L} Aeks] Z552] 4
3o 282 213 FAAR] Tro|=aelo] mhdE o] QlA] ¢k

ob sdsjele] Aes) 2UEL Agap) Jd AR
=3} 2 Ao|t},

2 Qe SN SURAES thdoR AvkE =
2o AYHEL AR izaFE A0S S 15
o) 54 WAE 8 e 292 A EQRS A5

o BAg wr),

2.1 MES| xT2IZ

Aeks] 2RES A A s elA] A E blAk
Aol AIES 10~15% H7Fsto] AZ= Qe Aeks] 2=
9] Q1782 5~40 mm, FUE oF 20 mmeo|H, ThEA O R
ol %2 BEWA(21.1 mYgyS 7H2 E]r(Ya.mamoto et al.,
2013). Ao o] & vAkA Y] Fa% §EFS S 34
AFA7ES TFHl o, ARIER Ql3)] Aeks] ZHE
o] FYstE o] Bt ] Fud §E& Alshs &t 9l
TH(Maeng et al., 2015). A1 &+3] Z§]E2] 542 Table 1°]
e STt

22 HZEIE MY
2178 30 em, 3£°] 50 cm®] HZl]l EAES 30 em TR
A T A3 29E5S H4= A4 242 0%, 10%,
30%, 50%2] Hl-&= ﬂﬁﬁ}ﬂl =3slglon, e 8 Lo &
TE A9 Ytk =
507.1 mVZE UrE}kkD}(Flg. 1). Aol AR FAES 73*0*

Table 1. Chemical composition of GCA

Component (%)

Si 36.11 Ca 34.47
Al 11.16 Fe 1033
K 2.63 Mg 1.65
Ti 137 sC 0.99
Na 0.46 PC 039
Sr 0.28 Mn 0.12
Zn 0.10

Control (0%) Mixing ratio 10%  Mixing ratio 30%  Mixing ratio 50%
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Fig. 1. Schematic diagram of mesocosm experiment.

Table 2. Initial condition of sediment

pH 7.44 PO,-P 19.6 mg/L
ORP —271 mV NH;-N 15.0 mg/L
Water content 165.8% H,S 25.0 mg/L
IL 10.6%
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Fig. 2. Changes of pH in (a) overlying water and (b) pore water.
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Fig. 3. Changes of Eh in (a) overlying water and (b) pore water.
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Fig. 4. Changes of PO,-P concentration in (a) overlying water, (b)
upper layer pore water and (c) lower layer pore water.
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