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Table 1 Main mineral and clay composition of 1.3
sediments in the Yellow River estuary
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Fig.1 X-ray diffraction chart of sediments in
Yellow River Estuary 10 C 3, Na®  CI'
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Table 2 Main material content of effect aggregation of loess and sediments in Yellow River estuary %
8 0.21~1.38 0.61 11.59~14.43 13.10 19.80~37.00 26.60 t1s]
6 0.33~0.56 0.48 8.21~12.86 10.43 32.40~38.60 36.20 [
8 0.20~0. 66 0.51  7.48~13.24  9.06  30.60~41.20 38.40 (13
19 0.25~4.05 1. 83 4.69~17. 26 11. 82 22.4~32.9 27.99 [16]
28 0.90~4. 36 1.76 4.83~13.75 9. 94 1.90~11.55 7.43 £s]
23 0.12~0. 64 0.32 4.56~13.78 10. 67 8.7~17.2 13.03
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Table 3 Comparison of salt content between loess and sediments in Yellow River estuary area mg/100g
Ca%™ Mg? " Nat Cl™ SO7~ HCO3
[21] 11 92.91 11. 00 5.28 7.11 12.67 17. 46 38.51
4 1373.50 54. 30 41. 56 469. 46 670.18 22.09 19. 83
4 207.50 24.00 4. 80 19. 32 112,18 2.84 40. 99
4 996. 00 24.56 12.16 369. 36 486. 88 37.46 28.98
4 1161. 50 46. 06 16. 10 410. 59 546. 35 31.70 27.46
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Fig. 2 The SEM photos of sediment aggregates in the intertidal zone of the Yellow River estuary
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, Table 4 Ca’" content of sediments in the Yellow River delta
. o (Hntil L 0 0.05 0.1 0.3 0.5
Ca?* /%  0.008 0.437 0.890 2.535 3.407  3.468
2.2 CaCO;/%  0.020 1.092 2.224 6.338 8.517  8.67
s 0. 25.0. 125,
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Table 5 Sediment aggregate variation under different HCI concentration mm/ %
/
(mol/L) 0.25~0.075 0.075~0.05 0.05~0.01 0.01~0.005 0.005~0,002 <<0.002 <0. 005 <0.01 /%
0 1.2/1.3  10.8/15.1 70.5/79.2  3.9/2.2 2.9/1.1 10.7/1.1  13.6/2.2  23.0/4.4 19.45
0.05 1.4/1.4  13.1/15.5 68.4/78.5  4.2/2.0 2.0/1.0 10.9/1.6  12.9/2.6  17.1/4.6 13.1
0.1 1.2/1.5  14.6/15.2 67.4/78.3  3.9/1.9 2.3/0.8 10.6/2.3  12.9/3.1  16.8/5.0 12.4
0.3 1.2/1.1  15.0/16.4  67.8/77.1  3.9/1.1 2.4/0.4 9.7/3.9 12.1/4.3  16.0/5.4 11.2
0.5 1.1/1.2  16.1/15.2 70.6/77.0  3.5/1.3 2.5/0.2 6.2/5.1 8.7/5.3 12.2/6.6 6.0
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Table 6 The effect of CaCl, on sediment aggregation mm/ %

CaCl, /

(mmol) 0, 25~0.075 0.075~0.05 0.05~0.01 0.01~0.005 0.005~0.002 <<0.002 <0. 005 <0.01 /%

0 1.3/1.9 16.8/19. 4 59.1/68.6 5.9/7.1 3.6/1.4 13.3/1.6 16.9/3.0 22.8/10. 1 16. 45
0.1 1.4/1.9 13.3/16.4 62.2/71.9 5.9/6.0 5.0/2.2 12.2/1.6 17.2/3.8 23.1/9.8 17. 29
0.5 1.7/1.7 12.5/17.2  62.6/74.6  6.0/4.0 5.3/0.8 11.9/1.7 17.2/2.5 23.2/6.5 21.74
1.0 1.6/1.6 13.7/16 61.5/76.2 6.1/3.5 4.9/0.7 12.2/2 17.1/2.7 23.2/6.2 22.14
3.0 1.1/1.1 15.0/16. 8 61.9/76.9 6.7/2.1 6.1/1.5 9.2/1.6 15.3/3.1 22/5.2 18. 50
5.0 1.5/1.1 15.4/14.7  63.6/79.3  7.0/1.9 5.7/0.5 6.8/2.5 12.5/3.0 19.5/4.9 13.89
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THE EFFECT OF CALCIUM CARBONATE ON SEDIMENT AGGREGATION
IN THE INTERTIDAL ZONE OF THE YELLOW RIVER ESTUARY

CHEN Youyuan'?, WANG Junpeng®, ZHAO Wenjuan®, GAO Leijian’, HUANG Tao”, YAO Zijuan®
(1 Key Laboratory of Marine Environment and Ecology (Ocean University of China), Ministry of Education, Qingdao 266100, China;

2 College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: The stability of the sediment aggregation directly impact the erosion process of the Yellow River
estuary coast zone. Some methods, including scanning electron microscope, soil physical and chemical a-
nalysis, were used to analyze and contrast the basic physical and chemical properties of the loess and the
sediments in the Yellow River estuary. A study was implemented on the aggregate influence of calcium

" on sediments of the Yellow River estuary by testing aggregation values under different

carbonate and Ca
conditions. The results demonstrate that calcium carbonate is the main material of sediment aggregation in
the Yellow River estuary. The average calcium carbonate content is 10. 67 % that consists with Calcium
carbonate content in loess. This indicates that calcium carbonate in the form of microcrystals aggregates
fine particles, which are carried along the Yellow River and deposited in Yellow River estuary. There ex-
ists a tendency that calcium carbonate contents are higher in bigger size particles than in smaller ones. Cal-
cium carbonate shows stronger aggregation than calcium ion. The clay particles in the Yellow River estuar-
y are not basically dispersed and mainly exist in form of microaggregats because of the aggregation of calci-
um carbonate. This phenomenon is more obvious under the long-term effect of back and forth currents and
waves.

Key words: calcium carbonate; aggregate; microaggregation;sediments; Yellow River estuary



