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Abstract

This study was carried out to evaluate aquaculture by-products, abalone and oyster shell, as sediment
amendments and compare their efficiency with those of commercially available products. It was revealed
that four remediation materials could effectively lower the COD and AVS of organically enriched sediment

mainly by dilution effect.

Moreover, remediation materials made of abalone or oyster shell showed as

similar remediation efficiency as compared with commercial amendments. It also suggested that in order to
reduce COD and AVS to the level of 90% of original concentration, any of four remediation materials
could be applied with the amount of 10~40 kg to square meter of organically enriched sediments.
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[Fig. 1] Appearance of remediation materials; (A)
Abalone shell powder, (B) Oyster shell
powder, (C) Cleanlite, (D) EM soil ball.
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<Table 1> Chemical properties of remediation materials and sediment

Water content

Chemical oxygen

Acid volatil ..
c1e vorate Ignition loss(IL)

Material %) demand (COD) sulfide (AVS) %)
(mgO,/g-dw) (mgS/g-dw)
Abalone shell powder 0.0 1.1 0.00 0.1
Opyster shell powder 0.4 7.1 0.00 6.8
Cleanlite™" 20.3 1.5 0.00 4.8
EM soil ball™ 53 5.6 0.00 4.1
Sediment 59.1 28.0 1.09 6.2
* Trade mark
A7 —— < 77 g () & 2.5 kg 10 kgl Bl &
T o] MEs Axste] 30Uzt oulAPS AAG
o . A, AN ZES EE 10% PIvtoz veht
o : (A3 vAA) o] Autg Faste] ANEA
ETIIIIIZ X FUvE(m) 9 20 kg 40 kgl HlE©]
R e =5 2gsh
e el Au) AP B o AEE Y 5
,'5:':/" Sediment ZE Az 304 F HAHAEAS AEFHA
il Fo oET ANBL HE SxoN AR
o] =5 = -
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[Fig. 3] Temporal variation of COD, AVS and IL by the application of remediation materials (A), (B),
(C) at 20 kg/mi’ and (D), (E), (F) at 40 kg/nt rate.
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<Table 2> Variation of target compounds in the sediment applied with remediation material for 30 days

Applicaton

(krga/tﬁf ) co};ig%i; d Abe;)l(())‘t;tziesrhell Oy;(t)e‘:; dsel;ell Cleanlite EM soil ball (OC (;(Ig/r%lz)
COD Range  212~263  23.0~267  189~262  242-286  24.6~31.2
(mg0,/g.dw) MeantSD  22.7+1.5 24.7+13 214423 26.041.2 27.3£1.8

2 AVS Range  1.05~125  1.18~143  0.80~1.10  0.86~1.08  1.05~1.36
(mgS/g.dW) MeantSD  1.150.07  1.32+0.08  0.90+0.08  0.98+0.08  1.16+0.10

IL Range 5.8~6.7 6.3~7.2 5.3~6.3 6.0~6.9 6.1~6.9

(o) Mean+SD  6.3+0.3 6.840.3 5.8+0.4 6.5+0.3 6.5+0.3
CoD Range  20.6~24.9  20.9~264  16.4~243 19.8~258  24.6~312
(mg0y/g.dW) MeantSD  23.1+1.6 23.3+1.7 19.0£2.3 225420  273+1.8
40 AVS Range  0.67~091  0.86~1.14  0.69~0.91  0.73~0.96  1.05~1.36
(mgS/g.dW) MeantSD  0.8440.07  1.06+0.08  0.7940.06  0.86+0.08  1.16+0.10

L Range 5.6~6.6 6.6~7.5 5.4~6.3 5.8~10.2 6.1~6.9

(%0) MeantSD  6.2+0.3 7.0£0.3 5.75+0.3 6.7+1.2 6.5+0.3

iz Md=de 47 20 kgm'H 40 kg
S AET AE el 308 F<eF coDel W3}
Y279 A$- 24.6~312 mg/gdwe] HS B
om, 20 kg/m' AXETS] CODE HEH 7]
- 212~263 mg/gdw, =S 23.0-267
mg/g.dw, SFHEO)EE 18.9~262 mg/g.dw, EMZ
& 24.2~28.6 mg/gdwe] HLE 7H7F Bl

40 kg/m AETO cODE A& A
20.58~24.88  mggdw, =7 20.85-26.44
mg/g.dw, FHE}O]E 16.39~24.25 mg/g.dw, EMZ
¥ 19.77-25.81 mg/g.dw? WS ZHzt B

Tl FARFE QE2TY S 6.12~6.87%
ol WM9E Yetdglon, 4% /MAHAE4 20 kg/m'
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628~ 7.17%, SHO|EE 534~627%, EMZ ¥
S 596~ 6.88% ¢ 7o 7tz UEbytith 40 kg
m AET F AR 5.64~6.55%, =7t
6.55~7.52%, S| E= 541~6.25%, EMS3
5.79~10.15%°] W& 77t Bk

23 AVSS] WshE dlETelA 1.05~1.36
mg/gdwe WA oM, 20 kg/m' AETF F AH
7 1.05~125 mg/gdw, =S 1.18~1.43

=]
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Fo AN thxare Aol Blou A%
AEY FER fa A Holx| = Aow
et gl

ojAH thxzTteb mluste] HAEd AEe
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<Table 3> Efficiency of remediation material by the mean-based calculation method(refer to equation 1)

Remediation efficiency (%)

Target Appl!ziligtion Abalone shell 0 hell
compound (ke/n) alone she yster she Cleanlite EM soil ball
powder powder
20 16.7 9.4 214 46
COD
40 154 147 30.4 17.6
20 1.0 142 225 15.2
AVS
40 273 8.2 32.0 257
. 20 27 57 10.0 0.0
40 4.1 8.4 11.2 4.0

<Table 4> Optimal application quantity(Q) required for 10% efficiency of the remediation materials (unit:

per square meter)

Target compound Abe}t)lggveéesrhell Oy;(t)e\a; dil;ell Cleanlite EM soil ball
COD 10 < Q < 20 kg Q ~ 20 kg 10<Q<20kg 20<Q <40 kg
AVS 20 < Q < 40 kg Q > 40 kg 10 < Q <20 kg 10 < Q <20 kg
Not achievable Not achievable Not achievable
IL with =40 kg with =40 kg Q = 20 kg with =40 kg
application application application
B AN S ol 8F Jdas s olgst A FIEAvS)Y S NAEAY dxH F
of 7z} WAEAERE 10% o4 Mdass & 7l weh 53 S djdo] dFEEA &%
b)) S8l Axsord MAEAS HawS A th o]M¥ AVSS NAET AlFelA AxsF i
gatal A= <Table 4> e AT 2 AT dEls ®olA 9FE olf= 7 a2
52 {718 49 AxED FEA ke 2 EHAES "ol AdE A ded HAE
(COD)= 10 % o1 FaA717] fleto] A= o 9 27] 4= ddslshr] fg d4d3 @Al
242 HAE AU E )l 1020 kg, = A2 MO Al A4 AdEAe X HAE Edel
20 kg o], FHgolEE 10~20 kg 13 EM  AxE wf Dgd B AX mjREor 3
ST 2040 kg & Axskd N &R UER ) o]y et A= <Table 5>of YUERA A H
G Zow PaEgith 71Ee] Hag dAFelMi sd3 APzl
a3 A Sl ES v Em) B ATeh AR Bah 2 O dES ¢
o 10~20 kg A3t ok 10%2] AHEA7F e 5 Qloh
g Aow wpaEglo, 1 gke] A=A 3 ol AatE Feteto] & AFolA 2 AVSY
WHE(m)E 40 kg olate] s Axad AW HHEES AR Hrle BH, A 974
37 yehbA ¢S Ao E wdE Q) o= w7 W E () 40 kg oS X
b

[}
aelm 4% AAREA B AP A AT stolop @ oz waHy, FAe|=g EM
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<Table 5> Efficiency of sediment remediation materials for reduction of AVS(retrieved from MOF, 2015)

Remediation Exp. period  Application Application Remediation Reference
material (month) size(m) rate(kg/nt) efficiency(%)
Biogranule 11 10x10 0.0025 15 Jang, 2006
. 5%35, Kim et al,
Bio-colony 6 1010 0.32 56.3 2010
+mi ial
CaOzmicrobia 2 10x10 0.05 10.1 Bae, 2011
material
) 8.9 NE*
Yellow soil 1 5.8x5.8 Oh, 2003
13.4 13.2
Mg(OH), 8 200x400 1 NE NFRDI, 2003
MgO+CaO .
Ch d Park
+Si0,+Fe,0; 4 ok 0.2 35.7 o1 and Fark
. 2007
+ALO; mixture
1000 26.9
Opyster shell 21 - 1000 165 Goh, 2014
NE Park et al.
Opyster shell 23 30x32 ~20 ’
ysier Sle (deteriorated) 2011
Abalone shell 1 0.55%0.38 20 1.0
powder 40 27.3 This stud
Oyster shell | 0554038 20 NE Y
powder ) ) 40 8.2
* No effect

** Application area was not specified.
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