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ROLE OF MANGANESE IN THE OXIDATION OF ARSENITE
BY FRESHWATER LAKE SEDIMENTS!

D. W. OscarsoN, P. M. HuaNGg, AND W. K. LiAw
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Abstract—The importance of various sediment components in the oxidation of As(III) (arsenite) to As(V)
(arsenate) by freshwater lake sediments in southern Saskatchewan was examined. Treating the sediments
with hydroxylamine hydrochloride or sodium acetate to remove Mn greatly decreased the oxidation of
As(III). Furthermore, synthetic Mn(IV) oxide was a very effective oxidant with respect to As(III): 216 ug
As(V)/ml was formed in solution when 1000 pg As(III)/ml was added to suspensions of 0.1 g of the oxide.
These results indicate that Mn in the sediment was probably the primary electron acceptor in the oxidation
of As(III). The conversion of As(III) to As(V) by naturally occurring carbonate and silicate minerals com-
mon in sediments was not evident in the system studied. Sediment particles >20 um in size are the least
effective in oxidizing As(III); the oxidizing ability of the 5-20-, 2-5-, and <2-um particle size fractions
varies depending on the sediment. The concentration of As(V) in equilibrated solutions after adding in-
creasing amounts of As(IIT) (as much as 100 ug/ml) to 1 g of the three sediments ranged from approximately
3.5t0 19 ug/ml. Because As(III) is more toxic and soluble than As(V), Mn-bearing components of both the
colloidal and non-colloidal fractions of the sediments may potentially detoxify any As(III) that may enter
aquatic environments by converting it to As(V). This is very important in reducing the As contamination
and in maintaining the ecological balance in aquatic environments.
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INTRODUCTION

The inorganic forms of arsenic, As(III) (arsenite) and
As(V) (arsenate), are the predominant arsenic species
in aquatic environments under common pH and Eh
conditions (Luh et al., 1973; Gohda, 1974). The re-
duced state, As(III), is much more toxic (Webb, 1966;
Penrose, 1974) and more soluble and mobile (Deuel and
Swoboda, 1972) than the oxidized state, As(V); con-
sequently, it is of fundamental importance to know the
mechanism of transformations of arsenic species in
aquatic systems.

Earlier Oscarson et al. (1980) reported the abiotic
oxidation of As(II) to As(V) by freshwater lake sedi-
ments. Here evidence is presented indicating that Mn
is the primary sediment component responsible for the
oxidation of As(III) to As(V).

MATERIALS AND METHODS
Lake sediments

Sediments from three freshwater lakes (Buffalo
Pound, Pasqua, and Katewa Lakes) located in the up-
per Qu’ Appelle River basin in southern Saskatchewan,
Canada, were selected for this study. The nature of the
lakes and sediments are given elsewhere (Oscarson er
al., 1981). Bottom sediments were collected with an
Ekman dredge. Several sediment samples from each
lake were thoroughly mixed and combined to make a

! Contribution No. R274, Saskatchewan Institute of Pedol-
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composite sample; the composite samples were used
for all experiments. The composite samples were
stored in sealed plastic bottles at 4°C.

Experimental

Treated sediments. One gram (dry weight basis) of the
sediments was treated with hydroxylamine hydrochlo-
ride (NH,OH-HCI) (Chao, 1972) and sodium acetate
(NaOAc) (Jackson, 1975) to remove Mn. The NH,OH-
HCI- and NaOAc-treated sediments were suspended in
70 ml of a solution that contained 10 pg As(IIT)/ml (pre-
pared from reagent grade NaAsO, that was standard-
ized colorimetrically using As,O, as the primary stan-
dard) in 125-ml Erlenmeyer flasks. The pH of the As-
sediment suspensions was adjusted to 7.5. In another
experiment, 1 g of the untreated sediments was sus-
pended in 65 ml of deionized water and flushed with N,
gas for 2 hr before and for 2 hr after the addition of 5
ml of a 140 ug As(III)/ml solution. The flasks containing
all the treated sediment-As suspensions were placed on
an oscillating shaker in a water bath for 48 hr at 25°C
+ 0.2°. (To arrive at a total sediment-As contact time
of 48 hr, the flasks containing the N,-flushed sediment-
As systems were placed on an oscillating shaker for 46
hr after N, flushing.) After the reaction period, the Eh
(measured with a Pt electrode vs. a AgCl/Ag reference
electrode in 4 M KCl) and the pH of the suspensions
were determined; the suspensions were then centri-
fuged at 1000 x g for 30 min followed by ultrafiltration
(filters of 0.025-um pore size manufactured by
Schleicher and Schuell, Inc., Keene, New Hampshire,
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Figure 1. Amount of As(V) formed and total As concentra-

tion remaining in solution at 72 hr after As(III) as NaAsO, was
added to MnO,.

were used); the filtrate was analyzed for As(II) and
As(V) as outlined elsewhere (Oscarson et al., 1980).
The oxidizing power of the treated sediments with re-
spect to As(III) was compared with that of an untreated
sample of each sediment.

The amounts of Mn, Ca, and Mg in the NH,OH-HCl
and NaOAc extracts were determined by atomic ab-
sorption spectrophotometry. The extractable Fe was
determined by the orthophenanthroline method (Jack-
son, 1975), and Al was determined by the aluminon
method (Hsu, 1963) with the addition of thioglycolic
acid.

Natural minerals. The following clay minerals were
obtained from the C.M.S. Source Clays Repository:
montmorillonite, Crook County, Wyoming (SWy-1);
kaolinite, Washington County, Georgia (KGa-1); illite,
Silver Hill, Montana (IMt-1); vermiculite, Llano, Texas
(VTx-1); and ferruginous smectite, Grant County,
Washington (SWa-1). A sample of each mineral was
dispersed by ultrasonification, and the <2-um particle
size fraction was obtained by sedimentation; this frac-
tion was used for all experiments. Microcline (Perth,
Ontario), orthoclase (Madagascar), and calcite (Chi-
huahua, Mexico) were obtained from the Ward’s Nat-
ural Science Establishment, Rochester, New York.
The minerals were ground and passed through a 300-
mesh sieve. The <50-um particle size fraction was
used.

One-tenth gram of the various minerals was sus-
pended in 65 ml of deionized water in 125-ml Erlen-
meyer flasks. The suspensions were ultrasonified to
assure separation and dispersion, and 5 ml of a 140-ug
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As(III)/ml solution was added to the suspensions to
give a final As(III) concentration of 10 ug/ml. The pH
of the As-mineral suspensions was adjusted to 7.5, and
the flasks containing the suspensions were placed on an
oscillating shaker in a water bath for 48 hr at 25°C +
0.2°. After the reaction period, the suspensions were
centrifuged and filtered, and the filtrate was analyzed
for As(V) as described above.

Particle size. A portion of each sediment was dispersed
in deionized water by ultrasonification and separated
by sedimentation (Jackson, 1975) into the >20-, 5-
20-, 2-5-, and <2-um particle size fractions. One-tenth
gram of the various particle size fractions was sus-
pended in 70 ml of a solution that contained 10 ug
As(ITI)/ml. After a 48-hr reaction period on an oscillat-
ing shaker in a water bath at 25°C + 0.2°, the suspen-
sions were centrifuged and filtered, and the filtrate was
analyzed for As(II) and As(V).

Equilibrium As(V) concentrations. The amounts of
As(V) in the equilibrated solutions after adding increas-
ing amounts of As(III) to the three sediments were de-
termined by suspending 1 g of the sediments in 70 ml
of a solution that contained 10, 15, 20, 25, 35, 50, 75,
or 100 ug As(IIT)/ml. In another experiment, 0.1 g of a
synthetic MnQ, (birnessite) (McKenzie, 1971) was sus-
pended in 70 ml of a solution that contained 100, 300,
500, or 1000 pg As(II)/ml in 125-ml Erlenmeyer flasks;
the pH of the MnQ,-As suspensions was adjusted to
7.5. After a 72-hr equilibration period on an oscillating
shaker in a water bath at 25°C = 0.2°, the sediment- and
MnO,-As suspensions were centrifuged and filtered,
and the filtrate was analyzed for As(III) and As(V).

RESULTS AND DISCUSSION

Oscarson et al. (1980) hypothesized that Mn was the
primary sediment component responsible for the abiot-
ic oxidation of As(III) to As(V) by freshwater lake sed-
iments. To test this hypothesis, the oxidizing power of
the sediments with respect to As(IIl) was determined
in the present study after treating the sediments with
NH,0H-HCl (Chao, 1972) and NaOAc (Jackson, 1975).
Hydroxylamine hydrochloride was chosen because of
its effectiveness in removing Mn from the sediments.
Oscarson et al. (1981) observed that a NaOAc treat-
ment designed to extract Ca and Mg carbonates from
sediments and soils (Jackson, 1975) also removed most
of the extractable Mn from the sediments.

The oxidizing power of the NH,OH-HCl- and
NaOAc-treated sediments with respect to As(III) is
much less than that of the untreated sediments (Table
1). Significant amounts of Mn and Fe were removed by
both extractants (Table 1), and the oxidation of As(III)
to As(V) by either Mn(IV) or Fe(IIl) is a thermodynam-
ically favorable reaction (Oscarson et al., 1980). How-
ever, the conversion of As(IIl) to As(V) by synthetic
Fe(IID) oxide does not occur within 72 hr at neutral pH
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values (unpublished data); therefore Fe is deemed to be
of minor significance in the oxidation of As(III) in this
system. On the other hand, synthetic Mn(IV) oxide was
a very effective oxidant with respect to As(III): 216 ug
As(V)/ml was formed in solution when 1000 ug As(I1T)/
ml was added to a suspension of 0.1 g of MnO, (Figure
1). The formation of As(V) through the oxidation of
As(III) by MnO, leveled off with increasing additions
of As(IIT) (Figure 1); apparently the Mn(IV) at or near
the surface of the oxide and accessible to As(ITI) was
reduced creating a barrier that prevented the reduction
of structural Mn(IV) present in the inner part of the
oxide. The results indicate that ~19% of the Mn(IV)
present in the 0.1-g sample of MnO, was reduced to
Mn(II) when 1000 ug of As(III)/ml was added to the
oxide. These data (Table 1, Figure 1) indicate that man-
ganese is a main sediment component responsible for
the oxidation of As(III).

The NH,OH-HCI- and NaOAc-treated sediment-As
systems had a lower Eh than the untreated sediment-
As system (Table 1); a result that might partially explain
the decreased oxidation of As(III) by the NH,OH-HCI-
and NaOAc-treated sediments. The lower the redox
potential of the system, the more energy was required
to effect the transfer of electrons from As(III) to the
sediment because the electron activity was greater.
However, when the sediment-As suspensions were
flushed with N, gas, the Eh of the system was lower
than that of the NH,OH-HCI and NaOAc-treated sed-
iment-As systems; As(III) was not detected in solution
after 48 hr in the N,-flushed systems (Table 1). More-
over, comparing the Eh of the untreated and N,-flushed
sediment-As systems, the oxidation of As(III) was ap-
parently not significantly affected over the range of Eh
values studied here. Consequently, the Eh of the
NH,OH-HCl- and NaOAc-treated sediment-As sys-
tems cannot account for the decrease in oxidation of
As(III) relative to the untreated and N,-flushed sedi-
ment-As systems.

The NaOAc-treated sediment was less effective in
oxidizing As(II) than was the NH,OH-HCl-treated
sediment (Table 1). This relation cannot be readily ex-
plained. The amount of Mn removed by the two ex-
tractants was not greatly different (Table 1). Further-
more, the Eh of the two systems cannot be an
explanation because the NH,OH-HCl-treated sedi-
ment-As system had a lower Eh and this would have
tended to retard the oxidation reaction. It is possible,
however, that the two extractants may have removed
different Mn phases. Surprisingly, NH,OH-HCI re-
moved more calcium carbonate from the sediments
than did NaOAc (Table 1); carbonates can coat other
sediment components and thereby retard reaction rates
(Jenne, 1977). Therefore, it is possible that the active
Mn still remaining in the sediments was more accessible
to As(II) in the NH,OH-HCl-treated than in the
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NaOAc-treated sediment because the carbonate con-
tent was less.

The total As sorbed by the NH,OH-HCI- and
NaOAc-treated sediments was also significantly less
than that sorbed by the untreated and N,-flushed sed-
iments (Table 1). This difference is attributed to the
partial removal of Fe and Al oxides from the sediments
by the extractants; these oxides are known to be strong
sorbents of As (Huang, 1975; Huang and Liaw, 1979;
Huang, 1980).

Many naturally occurring minerals are known to cat-
alyze oxidation reactions (Theng, 1974). To test the
possibility that minerals common in sediments and soils
may catalyze the oxidation of As(III) to As(V), the fol-
lowing minerals were examined: montmorillonite, ka-
olinite, illite, vermiculite, ferruginous smectite, micro-
cline, orthoclase, and calcite. No As(V) was detected
in solution in any of the above mineral systems within
48 hr after adding a solution of As(III) to the mineral
suspensions. Therefore, it is concluded that the various
silicates and carbonates commonly present in the sed-
iment do not play an important role in the conversion
of As(III) to As(V).

In earlier studies, microorganisms present in the sed-
iments were deemed to be of minor importance in the
oxidation of As(III) (Oscarson et al., 1980), and un-
published data from this laboratory show that Fe(III)
oxide does not oxidize As(III) within 72 hr at neutral
pH. The present study shows that calcite and various
silicates common in sediments do not oxidize detect-
able amounts of As(III). In addition, the conversion of
As(III) to As(V) by organic material, here CH,0, is not
athermodynamically favorable reaction as indicated by
the negative log K(W) value of the following reaction:

HAsO, + CH,0 + 2H,0 = H,;AsO, + CH,0H,
log K(W) = —10.9.

The relevant half reactions for the organic material and
As were taken from Stumm and Morgan (1970) and
Latimer (1952), respectively; log K(W) is the equilib-
rium constant for the redox reaction at pH 7 and 25°C
(Stumm and Morgan, 1970). In light of the above dis-
cussion and the data presented in Table 1 and Figure
1, it is concluded that Mn, which is present as discrete
oxides and/or as oxide coatings on other sediment com-
ponents (Jenne, 1968), is probably the primary electron
acceptor in the oxidation of As(III) to As(V) by the
freshwater lake sediments.

The >20-um particle size fraction of all sediments is
least effective in oxidizing As(III) (Table 2). The rela-
tive oxidizing power of the 5-20-, 2-5-, and <2-um size
fractions varied depending on the sediment. The results
indicate that all particle size fractions of the sediments,
especially the <20-um fraction, can oxidize As(III), a
capability that can be attributed to the presence of ac-
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Figure 2.
added to the lake sediments.

tive Mn which occurs in a series of particle size frac-
tions of the sediments (Oscarson et al., 1981).

The amount of As(V) in the equilibrated solutions
after adding increasing amounts of As(III) to 1 g of the
sediments ranged from approximately 3.5 (Katepwa
Lake) to 19 ug/ml (Buffalo Pound Lake) (Figure 2). The
concentration of As(V) in solution was lowest in the
Katepwa Lake sediment-As system (Figure 2); this
means that the Katepwa Lake sediment has a lower
capacity to oxidize As(ITl) to As(V) and/or a greater
sorption capacity for As. The extractable Mn content
in the Katepwa Lake sediment was significantly greater
than that in the Buffalo Pound Lake and Pasqua Lake
sediments (Table 1), but the Katepwa Lake sediment
also had significantly more extractable Ca and Mg car-
bonates (Table 1) and, as discussed above, carbonates
can coat other sediment components and thereby retard
reaction rates. It is possible, therefore, that the active
Mn in the Katepwa Lake sediment was ‘‘deactivated’’
to a greater extent by a coating of carbonates than was
the active Mn in the Buffalo Pound Lake and Pasqua

Amount of As(V) formed and total As concentration remaining in solution at 72 hr after As(III) as NaAsO, was

Lake sediments. Consequently, the oxidation of As(III)
appeared to be less. On the other hand, comparing the
total As remaining in solution for the three untreated
sediment systems (Table 1, Figure 2), it is evident that
the Katepwa Lake sediment had the greatest sorption
capacity for As. Both processes—oxidation and sorp-
tion—are, therefore, probably important in explaining
the results in Figure 2.

A closed system was used in this study; hence, with
increasing additions of As(III), the accessible and ac-
tive Mn was apparently consumed, and the production
of As(V) leveled off (Figure 2). In a natural, open sys-
tem, Mn is able to function catalytically, and the oxi-
dizing capacity of the sediments for As(III) would be
unlimited. The oxidation of Mn(II) by O, is very slow
at pHs less than 8.5 (Stumm and Morgan, 1970); how-
ever, the oxidation of Mn(II) may be catalyzed at the
surfaces of various sediment components or mediated
by microorganisms (Hem, 1963; Stumm and Morgan,
1970).

Because As(III) is much more toxic than As(V), the

Table 2. The effect of particle size fractions of the lake sediments on the oxidation of As(III).
P Buffalo Pound Lake Pasqua Lake Katepwa Lake
ticle As(IILY A As(IITY
size As(III As(V) {As(IID) As(IID) As(V) [As(1IT) As(II) As(V) [As(III)
{um) (ug/ml in solution) + As(V)] (ug/ml in solution) + As(V)} (ug/ml in solution) + As(V)]
>20 9.01 + 0.022 0.18 + 0.01 0.98 + 0.00° 9.50 = 0.10 0.04 + 0.01 1.00 = 0.00 9.50 = 0.13 0.06 + 0.01 0.99 = 0.00

5-20 8.25 + 0.02 0.84 = 0.04 0.91 + 0.00 6.85 + 0.04 1.38 + 0.03 0.83 = 0.00 4.67 = 0.10 1.36 = 0.09 0.77 + 0.02

2-5 7.01 =0.04 1.54 = 0.08 0.82 = 0.01 0
<2

6.34 £ 0.03 0
1.74 £ 0.08 5.57 = 0.10 0.24 + 0.01 0.91 = 0.06 6.03 = 0.09 0.13 = 0.01 7.54 = 0.03 1.00 = 0.01

4.21 = 0.04 2.33 = 0.01 0.64 = 0.00

0.88 = 0.00

! The initial As(III) concentration was 10 ug/ml.
2y = SD,n = 3.

3 The error of the ratio was calculated by the method stated in Table 1; a value of +0.00 indicates the error is <0.005.
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Mn in both the colloidal and noncolloidal fractions of
the sediments may potentially detoxify As(III) that may
enter aquatic systems by converting it to As(V). This
is very important in terms of human and animal health
and in maintaining the ecological balance in aquatic en-
vironments.
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Pesome—Hccnenopanoch 3HaYeHHe pa3IMuHbIX KOMIIOHEHTOB ocajika mpH okuciieHnu As(III) (Mbibs-
KOBHCTOKHCJIOH comn) B As(V) (MBILILAKOBOKHCIIYIO COJIb) IPH NMOMOIIM OCAJIKOB U3 CBEXEH 03epHOM
Bofpl B HIKHOM CackaueBaHe. Bo3sjelicTBHEe FHIPOKCHIAMHHOBOTO THAPOXJIOPHAA HMJIH HATPHEBOTO
aneTata Ha OcajKkH, 4To0bl yAaINTs Mn, sHauuTeNbHO yMeHbilaeT okucienue As(IIl). Kpome storo,
cuHTeTHYecKHe OkucH Mn(IV) 6 oueHb 3¢h¢eKTHBHBIMH OKHCINTENSMH MO oTHOwweHUIO K As(III):
216 ur As(V)Mn 6610 oGpasoBado B pactBope mpu pobaeke 1000 ur As(V)/mn B cycnensusix 0,1 r
OKHCH. DTH pe3yJibraThl YKa3bIBalOT, yTo Mn B ocajgke ObuLI, BEPOATHO, AKLENTOPOM IEPBHYHBLIX
anekTpoHoB npu okucaennu As(11I). ITepexon As(Ill) B As(V) npu moMoIM HATYPANLHO BhICTYNAIOLIMX
KapOOHATOBBIX H KPEMHHEBRIX MHUHEPAJIOB, 4acTO HAXOASIIUXCS B oOcajkax, He Obig O4YEBMACH B
H3y4yaemoii cucteMe. YacTuupl ocaaka pasMepom >20 uM 61 HanMeHee 3¢ eKTHBHEI TIPH OKHCIICHUU
As(I1I); okucaurenbHas cnocoOHOCTL YacTHL, pazmepoM 5-20, 2-5, u 2 uM M3MEHsIach B 3aBUCUMOCTH
oT ocajgka. KoHuentpauus As(V) B paBHOBECHBIX pacTBOpax Mocje J00aBKH YBeJIHUHBAKOIErOCcs
komuuecTsa As(III) (mo 100 ur/ma) x oaHoMy rpaMMy TpEX OCajAKOB HaXo[ujach B AHaNla3oHe
npubmsuTeabHo oT 3,5 go 19 wr/mn. Tak kak As(Ill} Gosee TokcuuecKHil W pacTBOpseMbld, ueM
As(V), Mn conepxaue KOMOOHEHTbI KOJUIOMJAIBHBIX H HEKOJIOMAANbHBIX (paKLuit OCAJKOB MOTYT
noreHnuansHo obezspemuth moboit As(Ill), koTOpbIif MoXeT mocTyunaTs B BOJHYIO cpeny, HYTEM
npeBpaieHus €€ B As(V). DTO oyeHb Ba)XKHO NPH YMEHLUIEHAM 3aTPA3HEHUSt AS H NPH COXPAHEHHH
sKoJioruyeckoro 6ananca sopHo# cpeppl. [E.C.]
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Resiimee—Die Bedeutung der verschiedenen sedimentiren Komponenten bei der Oxidation von As(I1I),
Arsenit, zu As(V), Arsenat, durch Siigwassersedimente wurde im siidlichen Saskatchewan untersucht.
Die Behandlung der Sedimente mit Hydroxylaminhydrochlorid oder Natriumacetat—um Mangan weit-
gehend zu entfernen—fiihrte zu einer Abnahme der Oxidation von As(III). Dariiberhinaus war synthetisch-
es Mn(1V)-Oxid ein sehr wirksames Oxidationsmittel im Hinblick auf As(III): 216 ug As(V)/ml bildete sich
in der Losung bei einer Zugabe von 1000 ug As(III)/ml zu Suspensionen von 0,1 g Oxid. Diese Ergebnisse
deuten darauf hin, dag Mangan in den Sedimenten wahrscheinlich der wichtigste Elektronenakzeptor bei
der Oxidation von As(III) war. Die Umwandlung von As(IIl) in As(V) durch natiirlich auftretende Kar-
bonate und Silikatminerale, die gewdhnlich in Sedimenten auftreten, wurde in den untersuchten System
nicht beobachtet. Die Kornfraktionen griger als 20 um spielen bei der Oxidation von As(III) die kleinste
Rolle. Die Oxidationskraft der Fraktionen 5-20, 2--5, und <2 um variiert je nach Sediment. Die Konzen-
tration von As(V) in den Gleichgewichtsldsungen, die sich einstellten, wenn zunehmende Mengen As(IIl)
(bis zu 100 pg/ml) zu jeweils 1 g der 3 Sedimente hinzugefiigt wurde, reichte von etwa 3,5 bis 19 ug/ml. Da
As(III) giftiger und leichter 16slich als As(V) ist, konnen Mangan-haltige Komponenten der kolloidalen und
nichtkolloidalen Fraktionen der Sedimente als mégliches Entgiftungsmittel fiir As(III) gelten, das in aqua-
tisches Milieu gelangt, indem sie es in As(V) umwandeln. Dies ist von groBer Bedeutung fiir die Verrin-
gerung der As-Kontamination und fiir die Erhaltung des kologischen Gleichgewichtes im aquatischen
Milieu. [U.W.]

Résumé—L’importance de composants sédimentaires variés dans I’oxidation d’ As(III) (arsenite) a As(V)
(arsenate) par des sédiments de lac d’eau douce dans le Saskatchewan du sud a été examinée. Le traitement
des sédiments a I’hydrochloride hydroxylamine ou a I’acétate de sodium pour retirer Mn a fortement décru
I'oxidation d’As(III). De plus, 'oxide Mn(1V) synthétique s’est montré un oxidant trés éfficace en ce qui
concerne As(III): 216 ug As(V)/ml a été formé en solution aprés que 1000 ug As(III)/ml avait été ajouté a
des suspensions de 0,1 g de I’oxide. Ces résultats indiquent que Mn dans le sédiment était probablement
I’accepteur d’électrons primaire dans I’oxidation d’ As(III). La conversion d’As(III) & As(V) par des mi-
néraux carbonates et silicés courants dans les sédiments n’était pas évidente dans le systeme étudié. Les
particules sédimentaires de taille >20 um sont les moins éfficaces pour oxyder As(III); I’abilité d’oxydation
des fractions de particules de taille 5-20, 2-5-, et <2-um varie selon le sédiment. La concentration d’As(V)
dans des solutions équilibrées, apres avoir ajouté des quantités croissantes d’ As(IIT) Gusqu’ & 100 ug/ml)
a 1 g des trois sédiments s’étageait d’approximativement 3,5 a 19 ug/ml. Des composants portant Mn des
fractions colloidales et noncolloidales des sédiments peuvent partiellement détoxifier tout As(III) qui pé-
neétre les environements aquatiques en le convertissant en As(V), parcequ’ As(III) est plus toxique et plus
soluble qu’ As(V). Ceci est trés important pour la réduction de la contamination par As et pour le maintient
de 1"équilibre écologique dans les environements aquatiques. [D.J.]
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