Journal of Wetlands Research
Vol. 25, No. 4, November 2023, pp.386-393

ISSN 1229-6031 (Print) / ISSN 2384-0056 (Online)
DOI https://doi.org/10.17663/JWR.2023.25.4.386

= 1= (K = o = ey
U AU YA SN U 7|F0) B3 A7
UM - AT - WS 2o
SRS
T EHO[ UGS H AR ATAIE]

Characteristics and Standards of Domestic Tidal Flat
Mud Marine Healing Resources

Seonyoung Park - Jeongwon Kang*T- Yonggi Jeong - Yeonje Cho™
"Korea Institute of Ocean Science & Technology(KIOST)
“Center of Natural Resources Research, Jeonnam Bioindustry Foundation

(Received : 31 October 2023, Revised : 17 November 2023, Accepted : 17 November 2023)

[e]3
=

S0l U] fFAsAY E435HE
+ AFARALeEA & g HE E4Ho
A A=me Al AHAA AHEGeH, B, AEH
2 HERHE+HEE)S Hd ko] 90% ool = 5102(684%)@ o] /M EoHW trgom
Al O3(13.3%)> Fe,03(4.0%)> K,0(2.9%) > Na,0(2.3%) > Mg O(1.6%)» CaO(1.0%)> TiO,(0.7%) L= Hodtego] =
ottt ESAE BEHL vig o 7548 Yy HE(7|S AE)S Si, Al Fe, K, Na Mg, CaZ AAstgon,

o o=

mo g b fo

=
T
% + 7.87%, 74.95% 2 17 17%

T3t 2HMEE EHoE AHole ARAE A2 B2 7IX AR T &l =2 K, Mg, Ca2 ZAAs9ch
AHoR 7|& FAE Faste] Iy Adu=xdo] A gAY R A -] oA g HE
gregol 70.0% o) 1|1 AxE B K,0+MgO+Ca09] ol 5.0% ol4E 7|02 A AIsHAH.

Mg @ AUME, G548, 7eAE AR, AR, E8-HerE

Abstract

The domestic marine healing industry is undergoing significant revitalization efforts, with a focus on
understanding the efficacy and effectiveness of marine healing resources. This study establishes utilization and
management standards through a detailed analysis of the active components within well-recognized marine
healing mud materials. Samples of mud materials were collected from domestic tidal flats. These samples
exhibited an average composition of 7.87% sand, 74.95% silt, and 17.17% clay, with a combined mud content
(silt+clay) consistently exceeding 90%. Notably, SiO, emerged as the most prevalent effective ingredient at
68.4%, followed by Al,O; (13.3%)>Fe,O3 (4.0%)>K,0 (2.9%)>Na,O (2.3%)>MgO (1.6%)> CaO (1.0%)>TiO,
(0.7%), in terms of average content. Subsequently, through an analysis of effective ingredients, Si, Al, Fe, K,
Na, Mg, and Ca were identified as elements demonstrating significant functionality. Among these, key
indicator ingredients were selected for quality control, all of which were found to possess efficacious
properties. Notably, K, Mg, and Ca exhibited particularly high concentrations. Based on these findings and
referencing existing literature, it is recommended that domestic tidal flat mud resources earmarked for
utilization as marine healing resources should possess a raw material mud content of no less than 70.0%.
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Moreover, the cumulative index components K,O+MgO+CaO should meet or exceed a threshold of 5.0% for

optimal effectiveness.

Key words @ Tidal flat mud, Effective ingredients, Functional and indicator ingredients, Marine healing
resources, Utilization and management standards
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Table 1. Overview of analytical parameters, explanations, and methodologies
Division Sub—division Explanation Analysis method
Grain size

General items
(mud content)

To check mud content

Sieving(dry, wet)

SiOz, Aleg, FezO3, KZO,

To check the indicators/functional

X-ray Fluorescence

Minerals Na,O, ;\:[Cg)? 1&28 TiO,, ingredients of mud Specgg{n;)try
Pollution levels Cr, Ni, ACSL’I’I_%gn’ Cd, Pb, To check heavy metal pollution levels Comp lemt:thd;ilassembly
Table 2. Tidal Flat Mud sample information
Sample # Area Latitude Longitude
TAD Chungnam Taean Dohwang-ri 36.7308 126.2092
TA] ” ” Jungdang—ri 36.5489 126.3761
BR ” Boryeong Daechon 2 bridge 36.0867 126.6414
SC ” Seocheon Janggu bay 36.3531 126.5600
SA Jeonnam Shinan Jaeun island 34,9042 126.0936

Fig. 1. Maps showing the tidal flats for mud sample collection
in this study
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Table 3. Summary of sediment composition, mean grain size, and sediment types in this study, inclusive of Dead Sea Mud
Divisi Depth Content (%) Megn grain Sediment
ivision Sample # (cm) Sand Sil a Mud size rvpe*
an 1lt ay (silt+clay) () yp
TAD-1 4-6 22.95 67.21 9.85 77.06 24.1 sZ
TAD-2 20-22 20.07 67.09 12.84 79.93 21.1 cZ
TAD-3 36-38 27.69 62.14 10.16 72.30 25.9 sZ
TAJ-1 4-6 5.38 82.00 12.61 94.61 16.9 cZ
TAJ-2 18-20 2.45 80.10 17.45 97.55 12.1 cZ
TAJ-3 38-40 2.02 81.33 16.64 97.97 12.7 cZ
BR-1 4-6 1.76 83.25 14.99 98.24 11.4 cZ
This study BR-2 24-26 3.82 76.64 19.54 96.18 10.2 cZ
BR-3 48-50 1.79 61.16 37.04 98.20 6.0 cZ
SC-1 4-6 8.91 80.43 10.66 91.09 20.9 cZ
SC-2 24-26 7.80 80.08 12.12 92.20 18.6 cZ
SC-3 46-48 5.45 76.85 17.70 94.55 12.8 cZ
SA-1 4-6 1.43 77.15 21.42 98.57 9.6 cZ
SA-2 19-21 1.55 73.60 24.85 98.45 8.1 cZ
SA-3 34-36 5.11 75.24 19.65 94.89 11.1 cZ
Dead Sea N 5-10 19.9 46.1 340 75.8 - Z
(Khalifat et al., M 5-10 17.5 56.1 26.4 83.7 - cZ
2010) S 5-10 18.9 66.2 14.9 79.2 - sZ
*Folk and Ward(1957)
Table 4. Summary of mineral composition in this study, Boryeong Mud Powder, Boryeong Mud, and Dead Sea Mud
Division Sample # SlOz A1203 F€203 KQO NaQO MgO CaO TiOz Other
TAD-1 71.4 12.4 3.49 2.88 2.36 1.38 1.04 0.68 4.35
TAD-2 71.1 12.6 3.57 2.93 2.35 1.43 1.02 0.67 4.35
TAD-3 70.5 12.6 3.58 2.93 2.33 1.42 1.00 0.67 4.95
TAJ-1 70.3 12.9 3.81 2.84 2.39 1.50 0.98 0.73 4.63
TAJ-2 68.3 13.7 4.21 2.90 2.31 1.66 0.92 0.76 5.29
TAJ-3 68.6 13.8 4.21 2.99 2.31 1.70 0.90 0.75 4.78
BR-1 65.6 13.8 4.39 2.88 2.41 1.79 0.90 0.73 7.48
This study BR-2 64.7 14.4 4.64 2.99 2.30 1.86 0.92 0.74 7.41
BR-3 64.0 14.7 4.90 3.00 2.29 1.98 0.85 0.74 7.50
SC-1 71.7 12.0 3.35 2.78 2.35 1.25 1.10 0.75 4.67
SC-2 71.1 12.6 3.61 2.86 2.31 1.38 1.07 0.75 4.35
SC-3 70.8 12.9 3.60 2.96 1.98 1.16 0.64 0.71 5.28
SA-1 66.2 13.6 4.30 2.88 2.48 1.86 1.12 0.74 6.80
SA-2 66.0 14.0 4.38 2.96 2.38 1.89 1.13 0.75 6.58
SA-3 65.4 13.9 4.42 2.98 2.31 1.89 1.24 0.75 7.08
Boryeong Mud Powder 65.8 14.5 4.77 2.98 2.20 1.82 0.82 0.77 6.39
Boryeong Mud” 68.4 15.1 3.73 2.83 2.43 1.58 0.72 0.62 4.59
Dead Sea N-1 29.7 84 43 L1 0.9 42206 0.8 30.1
(Khalifat et al. M-1 33.7 6.4 41 1.1 0.8 6.2 212 0.7 25.9
2010) 5-1 23.7 48 2.4 0.7 0.8 5.8 27.9 0.4 337
*Boryeong Mud Museum
(Ft 65.48%), ME TF2 9.85~12.84%(Fw+ 10.95%) 83.25% (B3t 73.68%), ME THFL2 14.99~37.04% (Pt
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Fig. 2. The range of values for management standards of Tidal
Flat Mud Healing Resources, with reference to MP
(Mokpo) and HN(Haenam) as reported by Shin et
al.(2002)
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Table 5. Summary of heavy metal contents in this study, Boryeong Mud Powder, Dead Sea Mud, and corresponding pollution levels
as proposed by “MANAGEMENT OF MARINE GARBAGE AND CONTAMINATED MARINE SEDIMENT ACT”

Division Sample # Li Cr Ni Cu Zn Cd Pb As Hg
TAD-1 34.4 53.6 18.7 16.3 70.5 0.06 29.9 5.20 0.015
TAJ-1 39.0 54.3 18.4 13.0 60.5 0.06 26.6 4.84 0.032
This study BR-1 55.5 68.4 27.1 22.7 97.5 0.12 36.6 7.75 0.029
SC-1 343 55.0 18.1 13.6 62.3 0.09 29.2 6.54 0.012
SA-1 50.0 65.7 24.0 17.8 79.6 0.04 333 8.12 0.014
Boryeong Mud Powder 62.2 73.8 29.9 18.8 79.3 0.07 32.6 7.51 0.009
Dead Sea N-1 37 - - 2 72 81 108 - -
(Khalifat et al., M-1 31 - - ND 89 12 113 - -
2010) S-1 18 - - ND 107 74 114 - -
Pollution level - - 80 35 60 180 1.5 45 18 0.25
ND - not detected
AUtk At FHAEEY &8 852 AANEA FUA @ TAD (Tacan dohwang-ri)
o AL dHoe £HBA ARz WA A @ 1o © ™
Aehs ST 4 dlt AR oHE EE FEY SNIIIIY e\
gt 7t ¥ ATel AUnEdN F3E 87 8 O e

(ZE(Cr), YANI), #8(Cw), °otAZn), 7IEE(CD), &
(Pb), H]A&(As), ~2(Hg))< 245t tHTable 5). 7 &5
So) g WO(BPS AWEA, Cr 53.6~68.4 mg/kg
(59.4 mg/kg), Ni 18.1~27.1 mg/kg(21.3 mg/kg), Cu
13.0~22.7 mg/kg(16.7 mg/kg), Zn 60.5~97.5 mg/kg
(74.1 mg/kg), Cd 0.04~0.12 mg/kg(0.07 mg/kg), Pb
26.6~36.6 mg/kg(31.1 mg/kg), As 4.84~8.12 mg/kg
(6.49 mg/kg), Hg 0.012~0.032 mg/kg(0.020 mg/kg)=
UERtth TAD9F TA] A& S84 2 & A=l
Bl oiRE Woroew, BR A Qo)A Cr, Ni, Cu, Zn, Cd
= 27 68.4 mg/kg, 27.1 mg/kg, 22.7 mg/kg, 97.5
mg/kg, 36.6 mg/kg2 =2 FEE HEIUTE As= SA AF
oAl 8.12 mg/kgZ =t 2oz FHEHS odL
713t Hlwet A3 2 A AEmEAE QEE 7]

= olste] S HAth

3.3. =L HYUMECQ} ASHES| H|w

Atefl(Dead sea)= OFAlo GA|Fo] o|Aztdat g2t
Aol $1x1et A5 HA" HiGR AW cheFst
oy g8 #Ag EER 4R o2AES
231 FHESE 552 daArlE 5o a3t e A

o7 Z d#HAct(Khalifat et al., 2010). Khalifat et

al.2010)= Atsll &% 5}10}91 AR 8 A9EREN), F
M), FEO)ANA F 2471 FHE tife=z 25k
BE4g 3Ystart.

AR E9] Q. EAL tfEE Aol £ BEXE H
olM(Fig. 3), Ra] FL 18.8+3.0%, HEE 56.1+%
8.9%, HEL 25.1+8.7%% ehgch iz AHREW

Arsie] BER(N) 29e HE gwFo] 34.0+3.2%% 715
=7 Ve BhE G2(S) A oA HHE A E
# &F(18.9+2.5%)0] HE T=F(14.9+4. 1%)5;} nro

O

sandy silt
(sZ)

silty sand
@S)

20 30 40 50

Sand, %
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Fig. 3. Ternary diagram depicting the sediment types in this study
and Dead Sea Mud, following Shepard’s(1954)
classification
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