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In the past few decades considerable attention was paid to polyelectrolytes, 
substances of high molecular mass which are simultaneously electrolytes 
(LEEUWEN et al., 1989). 

In natural waters and soils the transport and bioavailability of many trace 
substances are influenced by the presence of not well characterized fraction of 
organic matter-humic substances which have many binding sites per molecule 
(mainly of carboxylic or phenolic type) and may be considered as polyelectrolytes. 

Acrylic acid is by itself important for natural waters as it is known that some 
phytoplankton species especially the dinoflagellates along with the prymnesiophytes 
(KELLER et al., l 989) are producers of - dymethylpropiothetin (DMPT) the osmotic 
pressure regulator. DMPT is enzymatically cleaved in seawater (or with alkaline 
solution to dimethyl sulfide (DMS} and acrylic acid. DMS was firstly identified by 
Hass (HASS, 1935) in the gaseous emissions of the marine red alga Po/ysiphonia 
/anosa and further on studied by many authors particullary after being recognized as 
a volatile sulfur compound important for the mass balance of atmospheric sulfur 
(LOVELOCK et al., 1972). Acrylic acid is pointed out as a compound with antibiotic 
properties while the guts of penguins which consumed the algae (Phaeocystis 
Pouchetii) were found sterile because of the acrylic acid (SIEBURTH, 1960}. It was 
found that acrylate is metabolised by a variety of bacteria. Polymerization of these 
material can not be excluded as it is known that acrylic acid polymerases to 
polyacry lie acid on standing. 

In our work special attention is paid to the adsorption properties of these 
compounds with regard to their different molecular weights, in wide pH range and at 
different ionic strenghts, in the concentration range relevant for natural water 
systems aimed at elucidating the behaviour of these substances on the 
hydrophobic/hydrophilic interfaces in natural water systems. 

The adsorption of acrylic acid, glutaric acid as well as polyacrylic acids 
(molecular weights (MW} = 2000, 5000 and 90 000} on the mercury surface by 
phase selective a.c. voltammetry at the potential of -0.6 V vs. Ag/AgCl reference 
electrode was investigated (Fig. I.). The adsorption of these compounds were 
determined in the pH range 2 to 8 which is important because by changing the pH 
values the degree of the polyacrylic acids neutralization changes and influences 
adsorption. The adsorption of polyacrylic acids is pronounced at low pH values 
(pH = 2.0) while at higher pH values (pH = 7.0) they are not adsorbed at all 
regardless of the degree of polymerization. No effect of ionic strenght (0.01 M and 
0.55 M NaCl) was estimated for adsorption of polyacrylic acid (MW = 2000 and 
MW = 5000) under experimental conditions. This indicates (MARIN SKY, 1987} 
that these macromolecules are impermeable to salt (hydrophobic} which on the other 
hand determines its interaction with the hydrophobic surfaces. 

The study of adsorption of acrylic acid and glutaric acid as possible monomers of 
polyacrylic acids at the mercury electrode have shown that even at low pH value 
glutaric acid is poorly adsorbed while acrylic acid is adsorbed more strongly than 
predicted by its hydrophobic properties defined through octanol/water distribution 
coefficient (REK.KER, 1977). 

The adsorption of polyacrylic acids on hydrophilic (mineral} surfaces was 
examined as well. The adsorption of polyacrylic acids and their monomers on 
hydrophobic and hydrophilic surfaces will be compared regarding its meaning for 
natural seawater. 
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Figure L The adsorption isotherms of differs:-m poi_y.acry!ic 3.cid~ in 0.55 '\1 K:::CL 1.S. O'i PAA 
:-..1w = 90000. {2) ~-fW:::: 5000 f3) M\V:::: 20~)0 3-rid (-+) .'!l.crylic :JC1d and f5_; glut:ui;,; Adsorption time 

t = 60 s. potentiJ.l E = -0.6 V \"S Ag/AgC1 reference dectrode. 0 = degr~~ of ~urface CO\'er2.ge 
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LE PHOSPHATE EN MEDITERRANEE OCCIDENT ALE : 
DONNEES RECENTES ET RE-EVALUATION DE L'EVOLUTION 

TEMPORELLE AU SEIN DES EAUX PROFONDES 
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Centre d'Oceanologie de Marseille, Campus de Lurniny, 13288 Marseille cedex 9, France 

Les concentrations en sels nutritifs dans Jes eaux profondes mediterraneennes sont la 
consequence d'un equilibre entre !es ent:rees dans le bassin (eau atlantique superficielle, 
apports continentaux} et !es sorties (eau mediterraneenne "profonde" au niveau de 
Gibraltar}. Des modifications dans le regime des apports continentaux (suite a 
l'accroissement de l'activite humaine} sont susceptibles, a plus ou moins long terme, 
d' avoir des repercussions dans Jes reserves nutritives du bassin mediterraneen. Les apports 
cOJllinentaux en phosphore ayan_t considerablement_augmente depuis 1960 (UNEP. 1988), 
BETIIOUX et COPIN-MONfEGUT (1988} et BETIIOUX et al. (1992} ont propose un 
mode le d 'evolution temporelle des teneurs en phosphate des eaux profondes du bass in 
occidental. Selon leurs hypotheses, la concentration rnoyenne dans la couche 0-200 m qui 
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dernieres annees ne revelent pas un tel 
changement. La figure 1 montre des 
distributions verticales typiques obtenues 
dans la partie centrale du bassin occidental 
(6°10E - 39°N) au cours des campagnes 
Mediprod IV (nov. 1981} et Mediprod VI 
(join 1990). On observe une zone de gradient 
entre la surface et 400 m de profondeur. A 
partir de ce niveau 1a concentration atteint 
une valeur maximale (0.40 µ M) qui se 
maintient jusqu'il. 1000-1500 m. Au-dela de 
1500 m la concentration diminue insensi­
blement pour atteindre 0.36 µ M dans !es eaux 
de fond. Les deux profils sont similaires, ne 
revelant pas I'existence d'une evolution 
notable des concentrations durant la demiere 
decennie dans cette region. Les concen­
trations mesurees aux differentes profondeurs 
sont parfaitement equivalentes a celles 

F,g.1.Distribution-duphosphateaucenlre obtenues par GOSTAN (1968) a partir de 
du bassin occidental en 1981 (Mediprod JV) et en I' ensemble des observations effectuees en 

1990(MediprodVIJ mer Ligure au cours des annees 1962-1963. 
Des teneurs superieures a 0.40 µM ont ete neanmoins mesurees au cours des campagnes 
Mediprod IV et VI, mais uniquement dans la partie Sud du bassin occidental, dans des 
regions marquees par une intense activite biologique : en mer d' Alboran (MINAS et al., 
1991) et au sein du courant algerien (RAIMBAULT et al., 1993). Ces concentrations 
elevees en phosphate (jusqu'il. 0.45 µM) sont localisees entre 200 et 400 met sont 
associees a un minimwn accentue d'oxygene (< 4 ml.t1}. Ce maximum nutritif s'attenue 
aux stations eloignees des zones productives et disparat"t dans Jes regions oligotrophes. II 
est inteiprete comme le resultat de la decomposition de la matiere organique produite en 
swface (MINAS et al., 1991) et non comme la consequence d'apports exogenes. A partir 
des constatations mettant en evidence la variabilite des teneurs en phosphate dans la 
couche 0-500 met des particularites regionales dans la distribution du phosphate, nous 
proposons une nouvelle estimation de !'evolution temporelle de ces teneurs dans Jes eaux 
profondes. La figure 2 regroupe !' ensemble des donnees disponibles, mais d 'ou sont 
exclues les concentrations pour !es profondeurs inferieures a 500 m ainsi que !es valeurs 
obtenues localement au bas des zones productives et qui n'ont ere echantillonnees qu'a 
partir des annees 80. Ce schema revele que la concentration a 800-1000 m est stable 
depuis 1960 autour d'une valeur moyenne de 0.40 µM. Jes concentrations que nous avons 
rnesurees en 1994 dans le golfe du Lion sont equivalentes a celles mesurees par GOST AN 
(1968} en mer Ligure en 1963. Les donnees son! plus rares pour les eaux profondes (2500 
m), mais aucune augmentation significative ne peut etre decelee (la valeur moyenne est de 
l'ordre de 0.36 µM}. Aucune concentration superieure a 0.45 µM o'a ete actuellement 
detectee dans Jes eaux prof on des, mediterraneennes contrairement aux previsions de 
BETHOUX et COPIN-MONTEGUT (1988}. II apparait ainsi que Jes apports 
continentaux n'ont pas eu, encore a l'heure actuelle, d'influence notable sur Jes teneurs en 
phosphate en Mediterranee. 
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