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Fig. 1 Seasonal variation of the concentrations of particulate macro-metals in different water
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Fig. 2 Seasonal variation of the concentrations of particulate trace metals in different water
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Fig. 3 K and Kp/c of metals in each of the sample points



JEAAE : BRYTR B AN Rl AP v R T 3 AR AURLAR S (AR Hh B8 2 A1 A3 E 2021

S AL A -5 T P A ) 7 B P 3k 2 < i A7 A
TR

WFFERMT, ARl b i o A/ AOREAR 5 JE
B AT AR, 2SR . A
LR AR . WA KRR 1K AR5,
P A LA 0 i ey 5 /TR AT ML 7
KT RIFTIEM s L RKA /N TR rh A Bk
EiRE, PR, KT R,
3 4it

FRZBIFK AN, ARZERDR A E 5 A
Y 5 AR e i o 52 N2 Bl R I R Y YA
H, REBE SRR FEM R, &5
KBS . BRI S A B R
IR O o F A IR A2 ] R BEDLREAE TR
EEAAAE TR . AR S Jm e A b
ARG A AR, DO g A A
A8 C 53 PR A R o 4 e O PR oA Ko

Sk

BRAD H B, 2004. Adsorption of heavy metal ions on soils and soils
constituents [J]. Journal of Colloid and Interface Science, 277(1): 1-18.

CIDU R, BIDDAU R. 2007. Transport of trace elements under different
seasonal conditions: Effects on the quality of river water in a
Mediterranean area [J]. Applied Geochemistry, 22(12): 2777-2794.

DAI M H, MARTIN J M, CAUWET G. 1995. The significance role of
colloids in the transport and transformation of organic carbon and
associated trace metals (Cd, Cu and Ni) in the Rhone delta (France) [J].
Marine Chemistry, 51(2): 159-175.

GUO L, SANTSCHI P H. 2007. Ultrafiltration and its applications to sampling
and characterisation of aquatic colloids[J]. Environmental Colloids and

colloidal matter from atmospheric deposition of urban Guangzhou,
South China [J]. Marine Pollution Bulletin, 85(2): 720-726.

LIU A, GONZALEZ R D. 1999. Adsorption/desorption in a system
consisting of humic acid, heavy metals, and clay minerals [J]. Journal
of Colloid and Interface Science, 218(1): 225-232.

MAGUIRE 8, Pulford I D, Cook G T. 1992. Caesium sorption—desorption
in clay—humic acid systems [J]. Journal of Soil Science, 43(4):
689-696.

MULLER B, DUFFEK A. 2001. Similar adsorption parameters for trace
metals with different aquatic particles [J]. Aquatic Geochemistry, 7(2):
107-126.

MULLER F L L. 1996. Interactions of copper,lead and cadmium with the
dissolved,colloidal and particulate components of estuarine and coastal
waters [J]. Marine Chemistry, 52(3-4): 245-268.

RAN Y, Fu J, Sheng G. 2000. Fractionation and composition of colloidal
and suspended particulate materials in rivers[J]. Chemosphere, 41(1):
33-43.

RYBICKA E H, CALMANO W, BREEGER A. 1995. Heavy metals
sorption/desorption on competing clay minerals; an experimental study
[J]. Applied Clay Science, 9(5): 369-381.

WELLS M L, Bruland K W. 1998. An improved method for rapid
preconcentration and determination of bioactive trace metals in
seawater using solid phase extraction and high resolution inductively
coupled plasma mass spectrometry [J]. Marine Chemistry, 63(1):
145-153.

WEN L S, JIANG K T, SANTSCHI P H. 2006. Physicochemical speciation
of bioactive trace metal (Cd, Cu, Fe, Ni) in the oligotrophic South
China Sea [J]. Marine Chemistry, 101(1-2): 104-129.

ZHANG Y, HUANG W, RAN Y, et al. 2014. Compositions and
constituents of freshwater dissolved organic matter isolated by reverse
osmosis [J]. Marine pollution bulletin, 85(1): 60-66.

WTERR, SRR, BIRAE. 2004, JE5THT RS L LT 4 7 AL A 2 1)
SIATRELT]. FREERLEAEAR, 24(3): 463-468.

O, kETE, AR 2015, ARILWIK PR T ORI A A S T 4
JEICE AT RRRIRT]. FRERbA2E4T, 35(1): 101-107.

ZRL, R R, BT 2013, BERRAURIGRE B T R B I 1 R
AMRIIE LRI BT SEI]. BREBERR 224, 33(12): 3205-3210.

A, XUPR, B, 2008. 4 JE KA A Y RE I MIBT SO R D).
EATRREAER, (11): 3-7.

TRECE, AT, ZAER. 2006, XUTRAE SR A K A b i SR e

Particles: Behaviour, Separation and Characterisation, 10: 159.

SR TR, S EEREERIZE, 26(6): 662-666.
HUANG W, DUAN D, ZHANG Y. 2014. Heavy metals in particulate and SR ERLAGREMLI. HIEIRSEREE, 26(6): 662-666

Distribution and Partitioning of Heavy Metals in Particulate and Colloid Phases
in Different Kinds of Water in the Downstream Pearl River

TANG Xuan"?, DUAN Dandan', HUANG Wen', RAN Yong'"

1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Continuous flow centrifugation, tangential flow ultrafiltration, and reverse osmosis were used to isolate suspended
particulate matter (>0.45 um) and colloidal matter in the reservoir, river, and estuary of the Pearl River. The distribution and seasonal
variation of heavy metals were also determined by inductively coupled plasma/mass spectrometry (ICP-MS). It was found that the
concentrations (ng-L'1) were the highest in spring due to the impact of precipitation. The distribution (partitioning) of metals between
large colloidal or particulate phase and small colloidal phase were estimated. The results showed that most metals exit in particulate
phases in the eutrophicated Liuhua lake (LHH). In this lake, metals were largely absorbed by thriving algae. In estuary water, Cr, Mn,
Zn, Pb, Co, Ag, Cd generated by human activity, mainly exist in the large colloidal and particulate phases, which is also attributed to
flocculation and sedimentation. The partitioning of metals is different in the investigated water, suggesting that the partitioning of
metals is related to the properties of metals, particulate phase, and colloidal phase.

Key words: Colloidal phase; particulate matter; heavy metals; partitioning



