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Fig.2  Adsorption simulation of (a) humic acid by clay mineral-metal ions and (b) metal ions by clay mineral-humic acid
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Table 1 ALO,, particle size, total organic carbon and metal element content

in surface sediments of the South Yellow Sea

ALO,/% M TOC/% Ph/(jng/g) Znl(nglg) Ni/(pg/e)
HRAE 17.41 7.51 12 38.8 112 45.1
e/ IMA 8.53 2.74 0.09 142 27.1 11
R 13.26 5.61 0.51 24.18 70.18 29.49

PE 13.1

0.42

224 27
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Table 2 Correlation coefficients of median particle size (M,), total organic carbon (TOC) and metal element

content of marginal sea sediments

HIX M,/Pb M,/Zn M, /Ni TOC/Ph TOC/Zn TOC/Ni 223k
T 0.555 0.841 0.863 0.679 0.874 0.858 ENGIE

it 0.589 0.324 0.513 0.623 0.762 0.355 [31]

it -0.08 0.42 — 0.64 0.67 — [32]

Rt 0.39 0.57 — 0.37 0.36 — [33]

T ARt 0.69 0.62 0.53 0.74 0.53 0.75 [34]
AveDouro area 0.60 0.88 0.87 0.63 0.77 0.77

Portuguese continental shelf [35]
Lis area 0.96 0.90 0.97 0.99 0.92 0.97

JRE V8 R RV PRI — 0.82 0.73 — 0.94 0.71 [36]
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Fig.5 Adsorption simulation of humic acid by clay

mineral-metal ions under acidic conditions (pH=4)
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Fig.7  Adsorption simulation of metal ions by clay

mineral-humic acid under acidic conditions (pH=4)
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Fig.8 Adsorption simulation of metal ions by clay

mineral-humic acid under alkaline conditions (pH=8)
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Table 3 pH, metal elements and DOC content of surface seawater in continental shelf margin sea in China

X pH Ph/(ug/l) Zn/(ng/l) DOC/(mg/L) EZPT N
Rt 8.04 0.52~3.35 32.23~42.35 0.54~1.88 [55-56]
W 8.17 0.28~1.08 6.4~9.8 0.96~4.25 [57-58]
it 7.86~8.3 0.17~9.55 17.3~90 2.01~4.71 [57.59]
T 8.2 0.0265~10 1.00~139 0.6~1.6 [60]
[ERa1TS 7.5~8.6 1.10~5.62 4.40~80.80 1.09~1.22 [61-62]

17,1
=D K BTy

Cu Zn CrNi Co Pb

FlO Rl 230 S50t 4 Jm o0 3R 08 o 3 -y i
A B B AT AR 2L R

Fig.9  Enrichment model of marine clay

minerals-metal-organic matter
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Relationship Between Metallic Elements and Organic Matter
Enrichment in Self-margin Seas: Example from surface sediments
in the South Yellow Sea
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Abstract: Continental margin sediments are an important ocean carbon repository of the estuary-continental shelf.
Clay minerals as carriers adsorb organic matter and metal elements on their surface or between layers. It is usually ex-
pressed as a highly positive correlation between grain size, organic matter and metallic element content. This study
analyzed the distribution and interrelationship of sediment grain size, total organic carbon, and major and trace ele-
ments in the middle of the South Yellow Sea. The study was further conducted for adsorption simulation experiments
on metallic elements, organic matter and clay minerals. The experiments indicated that the correct amount of Zn*,
Ni**, Pb* under acidic conditions (pH = 4) significantly promoted the adsorption of humic acid (the main component
of organic matter) by illite. The humic acid adsorption reached 20.06 mg/g, within which the addition of metallic ions
increased the adsorptive capacity of humic acid by 6.25%. The metals under alkaline conditions (pH = 8) also pro-
moted the adsorption of humic acid by illite, and the adsorption of humic acid reached 15.7 mg/g. The addition of me-
tallic ions increased the adsorption of humic acid by 38.9%. The cationic bond bridging of metallic ions promoted the
adsorption of humic acid by illite, and the adsorption amount of humic acid in an acidic environment was higher than
in an alkaline environment. It is confirmed that the participation of metallic elements has an obvious promoting effect
on the adsorption of humic acid by illite at the edge of the shelf, and is conducive to the formation of a marginal sea
“carbon pool” in the global carbon-cycle process. In addition, ocean acidification may reduce the amount of dissolved
organic matter and increase heavy-metal ion concentration, which would pose a threat to the balance of the marine
ecosystem in a shelf-margin sea.

Key words: organic matter; metal elements; clay minerals; adsorption simulation; shelf-margin sea



