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Abstract — In this study, we investigated the effect of oyster shells on enhancing the permeability coefficient
of clayey coastal sediment through a variable permeability test. The clayey sediments capped with oyster
shells (OS) and sand (SAND) were prepared for the permeability test. The permeability coefficient of the
clayey sediment was determined to be 4.2x107 cm/sec in the SAND and increased to 11.0x107 cm/sec in the
OS. The increase of permeability in OS is due to the increase of calcium ions supplied by the oyster shells,
which causes flocculation of the clay particles. After the permeability test, the concentration of dissolved
inorganic phosphorous(DIP) in the SAND was 1.10 mg/L, whereas it was 0.86 mg/L in the OS. This reduc-
tion in the OS is attributed to both the outflow of DIP and the adsorption of DIP onto the oyster shell. These
findings suggest oyster shells can be used as a sustainable solution to address physicochemical challenges in
intertidal habitats.
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Ullman[2004]). A EZ B E2 AL B4 Eof vldl] 55
AT F=2] 27|17} rAlste] A o] Wk 53] Qlth
whe B S A8k 555 Wallsta, ek AEk] B E
o] oFst HEA UM E L9542 54, 3 84 =
A 58 o] At o] e HEA <
AN Ao R AR FrEE w9 Ak 555 &
A3}t Wy o] Aley 11 9l tHKim and Kim[2020]).

AED gHAEY FFEe H48 U &9 A4 =
Lo o] . M wre Wistes JE dAY 22
o= A E W3IAA T4 o) o &S FTH(Hardcastle and

Mitchell[1974]). Na* & K3} 742 17} ofo] 22 H & x}2] 7
el

0 B fEs] 3 NI F4AE B2
w, 27} o &(Ca’ B Mg AR A el 71 & F
sto] TS FIAA Sk B=F 27 Yol HE
wol H2Hel Na'7 A BElo] HABe FRAG ¥ 5 AT
(Behnsen and Faulkner[2013]). A A 21 &-2] A4S A &sl= &
FEGE AFa7] 9 27} ol Lol G WAL K

o 2g-3sto] FFEE Fo]al QL Th(Hillel[2005]).

S2ivhEl = YA 2020 7]5E 309 E o] o R, T
of o]0} A7 2915 2}#] 5} Q) tH(Kim and Lee[2022]). 1]
2 oAk o] 3458 A = 7] A7l AR oo
A, A 2 A7) LAH ok 85% e ATEHI O
U U A 15%(45,000% )= #jQt7fel] #EX] = 31 9l th(Baek and
Lee[2013]). - ¥ & Ad7]8] A2l LA Et 29 dtF
Az dobolom, = A7 2L ALEH Fre vt
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Table 1. Component of oyster shell (Woo et al.[2018])

Component percentage (%)

Ca 96.25 Sr 0.21

Na 1.08 Fe 0.13

Mg 0.61 Al 0.12
Cl 0.58 P 0.12
S 0.47 0.06
Si 0.37

Table 2. The initial value of sediment

Content Value SD**
pH 7.69 0.009
ORP* -369.80 mV 12.920
NH,-N 24.15 mg/L 0.053
NO,-N 0.02 mg/L 0.001
NO;-N 0.06 mg/L 0
PO,-P 1.16 mg/L 0
Water content 117.4% 0.381
Loss on ignition 11.15% 0.063

*ORP: Oxidation Reduction Potential
**SD: Standard deviation

2. M2 3

21 2 27|

FEAG AR B U AdE AR 928
= vl gel A ARSIk F AE7] o) AL Caol 96%
o]0 theh 0w, o] 9]¢l = Na, Mg, C1 5:9] 43 e
olth(Table 1). A8 2 ZE71E AH F 47 4 mm o]y
AL AT 715 AR 0 600CAA 6413 5
A5 2] ste] el AHg-BHeAT.

S
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k3l 5o S EA 7} A= Rl o7 DA UTHLee et al.
[1999]). Bl 4 &2 A E W HE 9] ghefo] 75% o]/ ™ (Hwang
et al[2014]), ¥ AEFEL 7188 1}o] E(Kaolinite), & 2}o]
E(Illite), 51 4](Chlorite) ©. % 74 o] I THKim et al.[1998]).
B2 59| 27] AEj Table 2] YRl oW, & 59 @
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Fig. 2. Permeability coefficient of clayey sediment capped with OS and SAND.

3], Ca" e AEA HAE QA AJolo] AH7]A oY
o7 Mt olFTe dFEte] HAE A S E
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Fig. 3. Cation concentrations of SAND and OS after completion of the
permeability test.

Table 3. The EC, SAR, and ESP in SAND and OS

Sand oS
EC 17.19 dS/m 11.75 dS/m
SAR"’ 39.4 mmol/L 33.7 mmol/L
ESP 37.3% 33.8%

al.[1988]; Marchuk and Marchuk[2018]). SAND 2} OS¢] 7+=<
Na" x5* 77} 199.4 mmol/L 2 126.7 mmol/L, Ca’" 5L+
Z+z} 2.7 mmol/L 9} 1.1 mmol/LE WEFsTE EoF 9] x}o] tf 3t
ol o] MeAdS Eoke] TRl EAC et Gk 4= 9le
U dnbA o & Ca’ o] A EAdo] Na" Bt} 3o} 7k Ul Ca™”
St S7FeE Nat 893 23 0K(Sparks er al[2024]). 71
T Aol o FEE Pl Ho] =4 Ui Na' R
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fol& s 5v 574 T7 e wE §d 9 &5 S
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ZEC7F S Na' 5571 =2 H Oﬂ/ﬂ A TH(Sparks et
al[2024]). SAND 9} 0S¢] EC+= 2+7} 17.19 dS/m#} 11.75 dS/m &
(Table 3), OSl|A] W2 EC= 774 H Aol W2 o] &7k 9]
el o8t J&gFo 7 FekEth 7] 08 A& U] Ca’' o] §F
of oJalf 7F572 o] AT TV LY, o] § FrAdo] F
71kl whet g 2 %%*94 ol St A 1F=54] <ol
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Fig. 4. The variation of (a)pH, (b)ORP, and (c)water content in sedi-
ment.

Q- 7173l

7} 71004 797 Z7135 2 02 B % vKPatil ef al.[2022b]).
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U A& A 2] 518 8% S7HE olod = Q. o=
ARz ow HA=] FA7] A5 Adteta AEA HA =
AAF FH O] ol o) gt A 2 §FS S7HAE F 3
CH(Wang er al.[2022]). B=5F pH7F T 7}Fokell whet 97 S7bsks
pH &]&4 Aak= 171 o] o] ulsf 27} o] Zof tfgh 2 A
/& Zh=T}(Sommerfeldt[1984]). A3}2 0 2, = AH| 7] 2|3
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