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Distribution and Physicochemical Properties of Aquatic Colloids in the Yangtze

Estuarine and Coastal Ecosystem

GU Li-jun', YANG Yi', LIU Min', NIE Ming-hua', LI Tao', HOU Li-jun’

(1. Key Laboratory of Geographic Information Science of the Ministry of Education, Department of Geography, East China Normal
University, Shanghai 200062, China; 2. State Key Laboratory of Estuarine and Coastal Research, East China Normal University,
Shanghai 200062, China)

Abstract: Cross-flow ultrafiliration ( CFUF) technique was applied for isolating colloids from waters in the Yangize estuarine and
coastal ecosystem. The stability and physicochemical properties of colloids were analyzed quantitatively. Colloidal size and Zeta-
potential at XP and WSK station decreased with the increasing pH, and reached the point of zero charge at pH <2 and pH 3.8,
respectively. The colloidal organic carbon (COC) concentration in the collected samples was 7. 7-35. 7 pmol-L ™", occupying 7. 1% -
41.7% of the total dissolved organic carbon ( DOC). Three-dimensional excitation/emission matrix fluorescence spectroscopy
(3DEEM) was used to analyze the samples and the results showed tryptophan-like fluorescence peaks, UV fulvic-like fluorescence
peaks and humic-like fluorescence peaks. Concentrations of colloidal Na, Mg, K, Ca, Co, Cr, Cu, Fe, Li, Mn and Ni accounted for
0.33%,5.7% , 0.975% , 1% , 7.2% , 7% , 11.9% , 15.7% , 5.5% , 10.5% and 11. 3% of the dissolved phase in average, and
the binding capacity of Co, Cr, Cu, Fe, Li, Mn, Ni with COC was generally higher than that of Na, Mg, K, Ca. There were
significant correlations between colloidal size and salinity, between DOC and salinity, and between UOC and salinity, but no linear
relationship between COC and salinity was found. The total concentration of trace metals ( Co, Cr, Cu, Fe, Li, Mn, Ni) and COC
showed a linear relationship.

Key words : Yangtze estuary; colloids; colloidal organic carbon; fluorescence materials; trace metals
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Fig. 1 Sampling stations along the Yangtze estuarine

and the coastal ecosystem
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Table 1 ~ Sampling location and physicochemical properties

of waters in Yangize estuary

St fire Broowm
YY 121°56'E, 31°43'N 28.3 7.71 470.0
DXG 121°20'E, 31°52'N 19.2 7.63 2241.2
XP 112°54'E, 31°45'N 0.2 7.30 46. 1
LHK 121°14'E, 31°31'N 0.5 7. 41 298.3
WSK 121°29'E, 31°22'N 0.3 7. 65 1097.0
BLG 121°45'E, 31°14'N 1.8 7.54 3198.7
LC 121°51'E, 30°51'N 19.5 7.78 323.3
S1 121°03'E, 31°42'N 0.2 8. 19 145.7
S2 121°24'E, 31°30'N 0.3 8. 04 94.7
S3 121°30'E, 31°42'N 23.6 8.01 31.3
S4 121°51'E, 31°12'N 2.4 8.07 33.7
S5 122°03'E, 31°34'N 24.8 8. 14 40.7
S6 122°06'E, 31°21'N 3.6 8. 19 124.0
S7 122°18'E, 30°54'N 27.7 7.94 148.0
S8 122°24'E, 31°15'N 26.2 8. 04 38.7
S9 122°27'E, 31°33’'N 25.4 8.04 71.7

22 AT e 7E 50 ~158. 3 wmol - L' Z [H]
SEHI 103. 6 pmol - L~ e e i AR B 43 301l 76 i€ 7
i XP H1LC, MY ¢y AH ECIEE FEAHE HL X 55 5 e
1E 33.3 ~ 150 pmol-L~' Z [a], ¥ ¥ K 79.7
pmol - ™" 5 125 AEARAE 43 I E XP H1 S5, ¢ 2P0
5 epoc ML cooc AR, 7£ 7.7 ~35.7 pmol-L™' Z
], S35 18. 8 pmol - L™, H5z i Al i A AE 43 501 1 i
B WSK 1 DXG, W3R ¢ AH XTI B2 T O 5 5
ceoc 11 epoc ML B R 7.1% ~ 41.7% , F ¥ N
19. 6% , T E L BAE S5, HAr i 5 oo AL

mE 2 Fin i SHIR R, TTEH,
AMFFE DX B 5 5 AT HIUBR AT AE — 58 1) Bk D6 56
R,CSHEBMAIRE BEMNRAHLCR. HES
3 MLB 4 AH S 22 BH A BILAR 1) 204 52 /K SCES A I 45
il S BRI DR I TR A DL S R
BRI R B R KPR e K
SO A ML B o0 AT B 5T R AR | K IR S
YIS RO T A LR B 0 A oA B . 5
A ASBIEGE H JRAA AT BB Bt R 1 34 A B IR 3
(ENSERITRIE Y (ST

SHE KM, COC &8 A% T Kb (149 ~
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Table 2 Distribution of the concentration of organic carbon in the samples of Yangtze estuary
pIEbA ¢poc 1 Croc 1 Cyoc 1 Ccoc 1 ccoc/ Cnoc R/%
/pmol - L~ /pmol L~ /mol - L~ /mol - L.~ /%
YY 58.3 366. 7 41.7 13.0 22.3 93.8
DXG 108.3 275.0 83.3 7.7 7.1 84
XP 158.3 458.3 150.0 12.3 7.8 102. 6
LHK 108. 3 641.7 75.0 22.7 20.9 90.2
WSK 150. 0 1008.3 116.7 35.7 23.8 101. 6
BLG 75.0 458.3 66.7 15.7 20.9 109. 8
LC 50.0 275.0 41.7 9.3 18.7 102.1
S1 125.0 550.0 100.0 18.0 14.4 94. 4
S2 141.7 733.3 133.3 24.0 16.9 111
S3 83.3 733.3 66.7 26.7 32.0 112.1
4 100. 0 550.0 83.3 18.7 18.7 102
S5 58.3 641.7 33.3 24.3 41.7 98.9
S6 100. 0 641.7 75.0 22.7 22.7 97.7
S7 91.7 366.7 75.0 11.7 12.7 94.5
S8 100. 0 641.7 66.7 23.0 23.0 89.7
S9 150. 0 458.3 66.7 15.7 10. 4 54.9
) 103. 6 550.0 79.7 18.8 19.6 96. 2
180 180
, 2 = 0.461
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3 0k . ok
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Fig. 2 Relationship between salinity and organic carbon
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Fig. 3 Variation of natural aquatic colloidal size and zeta potential as a function of pH
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Table 3 Distribution of concentrations of normal metals in Yangtze estuary/pg-L ™"

N Na Mg K Ca
uifin [N c, R/ % [N c, R/ % [N c, R/ % c, c, R/ %
YY 2751452.0 11680.7 101.8 396718.6 657. 1 62.9 280107.0 4096.5 104.7 295855.5 1360.5 97.5
DXG 2168304.2  3211.4 99.5 413483.4 324.7 611 78 115.9 4881.8 107.9  91970.9 4537.2 105.4
XP 33077.8 47.7 100.3 6474.4 47.2  73.8 3098.0 9.3 98.1 24360.7 203.5 95.3
LHK 134 611. 1 128.6  99.3 11475.5 35.7 103 6476.3 10.1 106.7  40253.9 15.5  99.9
WSK 76 439.6 74.5 100 4124.1 3301.9 9.1 6156.3 49.6 103.8 36088.0 315.8 105.2
BLG 480995.4  1769.7 97.1 50371.1 549.9 82.9 22429.8 149.3  91.9  42273.3 623.3 102.4
LC 2737165.8 2683.2 87.2 350917.9 307.5 99.7  289376.0 165.3 86.8 302515.4 121.5  89.1
S1 29 124.7 147.5 102.6  12557.7 133.7 95.3 2843.5 21.4 107.6  52955.2 711.3 82
S2 79518.6 186.6  90.1 14321.7 48.9  96.2 5303.4 2.9  94.8 48896.4 437.4  63.9
S3 1108 653. 1 8428.4 96.9 511765.0 1360.0 72.7 269485.9 3455.7 85.1 163670.4 961.9  96.7
S4 412254.2 1248.7 94.4  53700.4 209.5 89 27 122.5 75.0 94 43579.3 479.5  91.7
S5 1163905.3 2347.0 95.5 208342.1 6361.9 99.8  259112.2 42.2 94.7 182291.4 414.4 87
S6 529681.9 1203.3 96.1 73715.9 499.7 89.3 38042.1 243.9  88.2  54076.2 1.9 97.6
S7 1133474.7 636.9 104.2 392246.4 3524.6  77.7 247896.9 649.5 100.3 163579.5 541.0 101
S8 1103363.6  2593.1 108.5 363209.3 4003.9 75.9 281301.7 811.2  96.3 186396.1 1850.4  99.1
S9 1062832.6 14463.6 78.3 396389.3 102.9 60 216973.0 5058.0 65.2 149796.9 2941.4  76.2
F4 KIOKEHRESBOREN T /g
Table 4 Distribution of concentrations of trace metals in Yangtze estuary/ug-L "'

Sifir Co Cr Cu Fe Li Mn Ni

cp c, R/ % c, c. R/% ¢ c. R/% c, c. R/'% ¢ c. R/% c, ¢, R/% cp c, R/%
YY 17.9 0.48 67.4 9.0 0.46 98.2 — — — 322.2 4.41 75.6 42.0 2.14 75.7 29.2 0.8 85 58.4 0.07 66.1
DXG45.3 0.88 81.5 56.8 0.64 87.5 184.6 3.13 79.6 13.7 8.98 81.6 53.2 2.23 93.3 — — — 455 0.42 64
XP 0.9 0.04 81 2.1 0.01 91.3 10.0 0.16 94.4 35.3 0.48 79.3 3.8 0.02 8.6 1.3 0.02 95.5 3.1 0.02 76.7
LHK 1.1 0.02 100.9 4.1 0.03 99.9 20.2 0.27 88.9 86.5 3.18 96.9 6.3 0.03 93.5 10.0 0.72 97.8 4.2 0.18 72.3
WSK 1.9 1.56 96.7 1.9 1.31 95.1 8.46 103.8 33.7 19.56 74.3 .8 3.21 82.8 20.2 14.86 91.6 .8 3.46 74.7
BLG 1.9 0.13 105.3 5.8 0.19 93.2 5.6 1.3 104.1 — —  — 17.1 0.08 75.8 — — — 43.0 0.06 87.9
LC 30.9 0.44 78.5 71.4 1.39 90.7 67.2 0.11 59.2 137.6 0.45 70.4 90.5 1.09100.9 — — — 47.0 3.55 74
S1 3.1 0.15 93.5 10.3 0.09 95.7 17.8 2.12105.7 40.0 13.96 96.5 18.0 0.07 97.8 5.9 1.33 74.3 1.6 1.28107.8
2 3.30.02 91.5 6.0 0.00399.1 16.7 0.61 88.7 45.9 4.92 74.4 10.4 0.11 92.9 2.1 0.44 90.2 5.6 0.15 68.1
S3 71.8 0.93 88.4179.5 0.76 93.8 — — — 71.918.41108.4167.9 0.2 91 183.9 9.25 103.5118.9 1.53 70.2
S4 2.6 0.0l 8.2 1.2 0.06 78.7 20.9 0.79 98.3 489.5 4.02 98.6 16.8 0.02 95.2155.9 1.16 99.7 30.4 0.27 82.9
S5 16.8 0.16 69.6 3.6 0.51 7.4 — — — — —  — 651 0.8 62 19.4 0.11 65.5 44.6 0.29 75.3
S6 4.6 0.03 77.5 2.8 0.04 76.7 16.0 0.09 86.9 483.4 2.89 98.3 18.9 0.07 92.3167.8 0.06 91.4 22.9 0.04 82.4
S7 32,7 0.21 88.7 16.2 0.06 61.6 — — — 83.0 2.09 83.3 56.6 0.6 82.2 23.0 0.04 73.2 63.6 1.66 70
S8 12.6 0.49 60.8 9.4 0.09 96.1 — — — 68.3 834 67.2 59.1 0.93 86.5 28.1 0.18 97.8 43.9 0.11 94.1
9 44005 728 — — — — — — 194.384.65 74.4 49.8 1.66 66 50.2 0.36 95.7 45.0 2.89 86.7

1) “—"FoRARH, T IF
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Fig. 6 Relationships between colloidal metal and COC
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Table 5 Distribution of coefficients of trace metals between COC and UOC in Yangize estuary

prY v Na Mg K Ca Co Cr Cu Fe Li Mn Ni

YY 0.013 4 0.008 5 0.0454 0.0152 0.1333 0.1759 — 0.0592 0.2313 0.1070 0.005 8
DXG 0.016 1 0.0139 0. 665 2 0.5310 0.264 4 0.1411 0.2353 43.9580 0.509 2 — 0.1584
XP 0.0176 0.1216 0.0373 0.1079 0.6870 0.0629 0.2112 0.2127 0.0769 0.1999 0.1025
LHK 0.003 2 0.0100 0.004 8 0.0013 0.059 5 0.024 1 0.0503 0.1303 0.0169 0.2626 0.2072
WSK 0.0032 23.7309 0.0256 0.0274 19.6134 9.3093 7.3185 11.6254 14.5739 13.5309  75.4028
BLG 0.0162 0. 056 7 0.0310 0.0620 0.2907 0.1540 1.2192 — 0.026 4 — 0.006 8
LC 0.0050 0.0039 0.003 0 0.0020 0.0829 0.098 4 0.0124 0.0209 0.0542 — 0.5107
S1 0.027 6 0.062 8 0.0391 0.0925 0.299 8 0.0513 0.704 4 3.1475 0.0221 2.4226 16.1616
S2 0.0145 0.0198 0.003 2 0.078 8 0.0369 0.002 8 0.2384 0.9346 0.064 0 1.7210 0.2295
S3 0.0198 0. 009 2 0.0382 0.0153 0.037 1 0.0113 — 0.7722 0.003 3 0.1275 0.046 6
S4 0.0143 0.0196 0.0131 0.054 1 0.0213 0.3144 0.178 1 0.0374 0.005 6 0.0335 0.048 3
S5 0.0029 0.0433 0. 0002 0.003 6 0.0190 0.3106 — — 0.0277 0.0120 0.0119
S6 0.007 8 0.0253 0.0242 0.000 7 0.0282 0.062 3 0.0216 0.0202 0.013 4 0.0013 0.007 0
S7 0.003 5 0.0750 0.016 8 0.0211 0.046 8 0.038 8 — 0.199 8 0.0837 0.0153 0.248 3
S8 0. 006 3 0.0427 0.008 7 0.0294 0.1979 0.0293 — 0.643 8 0.0537 0.019 1 0.007 7
S9 0.0751 0.001 8 0.1576 0.1124 0. 067 6 — — 0.1411 0.2259 0.0321 0.3404

3 & T, Helr S v R N, Al T AR E , KRR K f
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(2)COC HJEAT 7.7 ~35.7 pmol-L ™" Z[f],
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KR, R ISR B4R B S coc R
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