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Preliminary observations on the distribution of Cu, Pb,Cd and Zn
in river and sea waters and behaviour of them in estuary.
by
Osamu SATO

(Abstract )

This report describs the distribution and speciation of Cu,Pb,Cd and Zn in natural waters
and the laboratory experiments to examine the effects on river water of NaCl. Samples were
collected from Tenpaku River , Kiso River , Toyo River and Atsumi Bay.

The distribution of labile and total metales were determined by differential pulse anodic
stripping voltammetry (DPASV ) before and after u. v. irradiation. Complexing capacity
was determined by the method proposed by CHAU(1974) . Analysis of Tenpaku River water
gave an apparent complexing capacity of 4 X 10-8M Cu equivalent as shown in Fig.2. Complex~
ing Capacity of Kiso River waters ranged from 1 to 2x10°M Cu equivalent.

To Examine the effects on river water of NaCl , 3% NaCl was added to every 100 mZ water
samples. After standing for 24 hr. the mixtures were filtered through 0.45 # membrane filters
(Millipore corp.) to separate the resaluting flocculants. The acidified filtrates were irradiat—
ed by wu. v. for 5 hr. and measured by DPASV for Cu, Pb, Cd and Zn, The extent of re-
moval,relative to the river water , was 62-94% for Zn, approximately 100% for Pb and 74-
100% for Cu.

The ranges of metal ion concentrations in river waters were ( X IO_SM) 0.6 — 58 for Cu,
0.4 — 31 for Pb, trace for Cd and 4.2 — 42 for Zn , and in sea waters 0.4 — 27 for Cu, 05
— 2.2 for Pb, trace for Cd and 1.8 —8.7 for Zn (Table 1). The labile metal ion concentra—
tions were determined as (X100~ M)0—-04 for Cu, 0—16 for Pb and 0.3~ 22 for Zn.
There is no clear relationship between total ion concentrations and chlorinity as shown in Fig.
3. The labile Cu and Pb could not be detected in many fresh water and sea water samples ,
while labile Zn was found in all samples (Table 1) .

These results may be explained by the order of stability for divalent metal ions proposed by
IRVING and WILLIAMS (1948) . The results obtained in this work support the proposal
of SHOLKOVITZ and his co-workers which the flocculation of dissolved organic and inorganic
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matter during the mixing of river water and sea water may play an important role in the

chemical mass—balance between the rivers and the ocean.
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Fig.1 Sampling stations for Kiso River (A) and Toyo River and Atsumi Bay (B).
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Fig.2 Determination of the
complexing capacity of
Tenpaku River water.

VB 04~ 58X 10 MT, HEMEHL DT VEDRELAEN D bOHBH -1,
3 BRENDFIRDIK & BRBOWKICONT , HA 4 VillEE , Cu, Pb , ZnDEA Y BED

BIRERLI-ODTH B, Zn, Pb, CudlEHRA 4 VI & ORI SEE MR ED NI Hro Ty

pHEEA 2 VBB EOMIC bESBIFKIED Shisu,

&-1 XA, A&, &), BEBOFNIK , #7KkOHEHEH LTV Zn , Pb, Cu

E*@’J:Uzn ’ Pb ) Cu @%ﬁ

Table 1. Analysis of the labile and total Zn, Pb and Cu for Tenpaku River , Kiso

River, Toyo River and Atsumi Bay waters.

Zinc Lead Copper
Station pH cl” Total [Labile [Labile'| Total [Labile[Labile®| Total [Labile Labile’

% |x10°M[x10°M| % [x107Mm|x10®M| % [x10°M|x10%M| %
Tenpaku River 6.7 0.02 42 22 52 3.1 0 0 5.8 0 0
Kiso River 1 6.8 3.07 15 6.7 45 0.5 0.2 40 2.4 0.2 8
Kiso River 2 7.4 0.32 9.7 8.7 90 1.0 0 0 0.8 0 0
Kiso River 3 7.2 0.02 9.7 6.3 65 0.7 0 0 1.2 0 0
Toyo River 1 7.9 5.90 5.5 4.4 80 0.4 0 0.9 0 0
Toyo River 2 8.2 13.2 4.2 1.4 33 0.4 0 0 0.6 0 0
Atsumi Bay 1 8.3 16.3 1.8 0.3 17 1.9 0.4 21 2.7 0 0
Atsumi Bay 2 8.4 16.8 4.7 2.1 45 1.0 0 0.4 0 1]
Atsumi Bay 3 8.5 17.4 3.0 2.7 90 2.2 0 1.1 0.4 36
Atsumi Bay 4 8.5 17.4 5.2 2.5 48 0.5 0.3 60 2.1 0.2 14
Atsumi Bay 5 8.5 16.7 8.7 6.7 77 1.6 1.6 100 1.5 0.2 20

* Labile per cent = Labile ion ./ Total ion X 100,
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Table 2. Remaining dissolved heavy metal ion compositions after standing 24 hr. with
or without addition of NaCl.

NaCl Tenpaku Kiso Kiso Kiso
Metal added River River 1 River 2 River 3
2/100meé
Zinc 0 41 15 1.0 9.6
x10°M 3 13 5.7 0.6 0.8
Remaining Zn % 32 38 6 13
Lead 0 2.8 0.5 0.8 0.6
x107°M 3 Trace Trace Trace Trace
Remaining Pb % ~0 ~0 ~0 ~0
Copper 0 5 8 2.2 0.8 1.1
x10°M 3 2.1 0.8 Trace Trace
Remaining Cu % 0 36 36 ~ 0 ~0

100% , Znid 62— 94 %537 0w 7DHILHIDY , BEREDCu , Pb, ZnidFES L &b Lz, @l
KOEFEELBA 2 i3, BERE->-TEBYSE L 7ot 2L — P24 L TAOETREINS EHEEL.
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