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INTRODUCTION 

La plupart des Hydrocarbures Aromatiques Polycycliques (HAP) presents dans 
l'environnement sedimentaire marin, sont toxiques ou mutagenes vis a vis des 
organismes benthiques (algues fixees, poissons, microfaune). 

Les differentes distributions relatives de douze HAP(l) appartenant 8. la liste 
des polluants prioritaires de !'US Environmental Protection Agency, obtenues· dans 
diff€-rentes fractions granulometriques d'un sediment marin recent (sable grassier, 
sable fin, silt et argile) ainsi que dans les debris vegetaux sont presentees ici. 

METHODOLOGIE 

Le sediment etudie a ete pre!eve dans la baie de Roquebrune a une 
profondeur de 45 metres. 200g du sediment superficiel recueilli et prealablement 
lyophilise ont ete tamises par voie humide a l'eau ultrapure de fa9on a isoler lea 
fractions granulometriques suivantes: silts et argiles (diametre des particules (dp)< 
15p.m), sables fins ( 15p.m <dp< 63p.m) et sables grossiers ( dp> 63pm). Les debris 
vegetaux (essentiellement des debris de feuilles de Posidonies) ont lite isoles de Ia 
fraction >63pm par flottation. La methode d'extraction et Ia technique analytique 
utilis€-es sont d€-crites dans ce present ouvrage <1>. 

RESULTATS 

Les debris vegetaux (D.V.) possedent une teneur totsle en HAP environ 25 fois 
superieure a Ia moyenne des teneurs observees dans les autres fractions (3,5 p.g/g). 
Les fragments de plantes qui ferment une matrice typiquement organique, offrent une 
surface specifique beaucoup plus importsnte que Ia matrice minera!e. Les debris 
vegetsux semblent done jouer le role de "pieges" a HAP au sein de Ja matrice 
minerale. 

~~;~~~o_~---~--:_::'l~~;~::_e__t_::~~~:~--t-~~~~~~;;;;;,~~~!g) 
15-63p.m 45,1 0,34 2,21:t0,07 
>63p.m 37,7 0,26 5,35:t0,04 
o.v. 1,1 -- 93,8:t2,o 

La fraction des sables grossiers (dp>63!lm) est environ deux fois plus riche en 
HAP totsux que les fractions fines (15<dp<63p.m et dp<15p.m) qui presentent des 
teneurs totales en HAP peu differentes. Ce resultst et Jes mesures de carbone 
organique particulaire (COP) effectuees sur chaque fraction granulometrique, semblent 
s'opposer aux theories de ]'adsorption et de J'affinite des HAP pour Jes matrices a 
fort caractere organique; la teneur en HAP Ja plus forte est en effet observee dans 
les sables grossiers qui offrent a priori Ia plus faible surface specifique, et un taux 
de COP faible. 

L'hypothese de Readman<2l, dont les travaux ont porte sur des particuies en 
suspension en milieu estuarien, et selon laquelle parmi Jes particules les plus grosses 
(>100pm), se trouvent des particules organiques de faible densite riche en HAPlll, 
permettrait d'expliquer cet enrichissement des sables en HAP, egalement observe par 
d'autres auteurs(4). 

L'etude de la distribution relative des douze HAP etudies dans chaque fraction 
permet de mettre en evidence des differences de repartition selon Ia, masse 
moleculaire (M) des HAP et Ia tsille du substrat: 

M:f202: lea pourcentsges croient Jorsque Ia tallle des particu!es augmente, 
Jes D.V. sont en general Jes plus riches en composes "Jegers". 

M2:252: les pourcentages decroient lorsque la taille des particules augmente, 
Jes D.V. sont en general lea mains riches en composes "lourds". 

M=228: lea pourcentages dans chaque fraction sont sensiblement lee memes. 
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Ces resu!tats ne sont pas dus 8. un lessivage du sediment lora du tamisage 
humide qui pourrait provoquer une perte preferentielle des composes lea plus hydro­
solubles de la fraction fine. En effet lea conditions operatoire (recuperation et evapo­
ration de l'eau surnageante) et !a comparaison des teneurs en HAP dans le sediment 
total, obtenues par le calcul (a partir ·des teneurs dans chaque fraction et de son 
pourcentage massique) et mesurees experimentalement conduisent a Ia meme distri­
bution. 

De plus, ces r6sultats sont de nouveau en accord avec) les travaux de 
Readman<1l qui observe egalement un balancement de Ia distribution des HAP en 
faveur des composes de faib!e masse moleculaire dans les fractions contenant Jes 
grosses particules en suspension. L'interpretation d'un tel phenomene reste cependant 
delicate, des mesures de surfaces specifiques ainsi que de nouvelles etudes granulo­
metriques sur d'autres sediments d'origine differente devrait aider Ia comprehension 
de la repartition des HAP dans Jes differents compartiments sedimentsires. 
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INTRODUCTION: Dissolved organic compounds in the sea originate from 
·;;evera_i_internal & external sources. Apart of organic compounds in sea 
water is surface active substances which may change the solubility and 
physico-chemical state of other micro-constituents in sea water. The 
problem of pollution by detergents has been and is still discussed on 
a national and multinational scale, and some detergents 
restricted for domestic use . 

The present work is an attempt to study retrospectively the 
relation between the state of pollution of Alexandria coastal waters 
by anionic detergents & sewtJge dispostJl during 1985-1986. 

/'fATERIALS AND l'fETHODS: The study area (Figure 1) lies off AlextJndria 
biitween--310 o8·=31-o26-;- tJnd 290 47-30o 04'E. It extends for about 38 
KJ11 from El-Agami (west) to Abo-Qir Head la'!d (east), including four 
different zones from the pollution vier points. Three of them are 
completely polluted with domestic sewtJge and wast:e wtJters, while the 
fourth (El-Agami) is considered the reference zone due to being ftJr 
awtJy from pollution. Alexandria beaches are highly polluted with 
domestic sewage and waste raters, receiving on the average about 
183X106 m3/yr. Out of this amount, about 36X106 m3, 35X106 m3 and 
111. 8X106 m3 are discharged annually to zones I, II and III. The 
situation in zone III is more complicated due to being affected by 
agricultural run-off (brackish water, 2.57X106 m3/yr) from Umom drain. 

StJmpling was carried out at regular monthly intervals during 
August:· 1985-November 1986 (trice a month). Sampled stations were 13, 7 
, 4 & 2 for zones I, II, III & IY,respectively. For the determination 
of anionic surfactants, water samples were taken and analyzed fresh 
(within 6 hrs) using the methylene blue method (APHA, 1985). 

El-Agaai 
zone. 

Mediterranean waters 

Figure 1: The st:udy tJrea of AlexandritJ during 1985-1986. 
RBSULTS AND DISCUSSION: The annual means and ranges of surfactants, 
8iiTinity &'7:siiinAlexandria raters are shorn in table 1. The mont:hly 
variations for anionic surfactant& and TSM shored higher values during 
summer, and lower in winter due to the high sewage disposal in su111111er 
(Aboul-Kassim,1987). Based on stational averages, higher values of 
anionic det:ergent were recorded at stations directly affected by 
sewage discharge (zones I, II & III), and lower in El-Agami zone. 

According to Cosovic et al. ( 1985), the total surfactant content 
of 0. 2-0.8 mg/1 corresponds tonaturally occurring organic substances 
of unpolluted sea rater. Compared with the range and average concentr­
ations of detergents in El-Agami (the reference zone) or even with 
that of Azmir Bay (Turkey), i.e. 0.42-4.14 (Uysal & Yaramaz, 1988) or 
that of lake Burullus (Egypt}, i.e. 0.17 mg/1 (Mahmoud and Beltagy, 
1988), the average surfactant levels of zones I, II and III might 
indicate that Alexandria waters are highly polluted rith detergents. 
The significtJnt inverse correlation between detergents and salinit:y 
(r=-0. 8791) indicates that detergents. in t:he polluted study area are 
brought dorn wit:h sewage disposed into Alexandria coasts. 

Table 1: Means and ranges of anionic surfact:tJnts, salinity & TSM for 
surface & bot:t:om raters in the cost:al wat:ers of Alexandria. 

S U R FA C T A N T S (mg/1) SA L I N I T Y T S M(mg/1) 
Zone -------------------------------- -------------- -----------

Surface Bottom Surface Bottom Surf. Bottom 

I 0.02-4.21 (0.45) 0.02- 4.32 (0.37) 
II 0.40-4.00 (1.33) 0.53- 2.52 (0.93) 
III 0. 46-8.31 ( 1. 50) 0.19-12.35 (2. 32) 
IY 0. 02-0.08 (0. 03) 0. 06- 0.17 (0. 02) 

36.03 36.42 
33.71 34.10 
31.72 33.21 
38. 94 39.11 

25.4 22.7 
53.2 47.1 

145.0 133.0 
3.1 1.2 

The levels of anionic surfacttJnts can be used as an index of 
organic rat:er pollut:ion, where their concentrations in Alexandria 
raters were st:rongly correlated with serage disposal (r~o. 9511) & TSM 
(r:0.8911), the regression equations being: 

Amount of Serage (m3/yr) = 21.341 + 23.731 Surfact:ants (mg/1), 
TSM (mg/1) = 11.264 + 19.211 Surfactant:s (mg/1). The high levels 

of detergent in Alexandria is a further support to this assumption. 
The act:ual amounts of det:ergent loading disposed to Alerandria 

raters were estimated to be about 86, 109 Kg/day, reaching AlexandritJ 
raters through zones I and II, while zone III discharges about 7 tons/ 
day. The large amounts of domestic sewage, agricultural run-off and 
industrial rastes disposed in zone III is a further support for that 
highly daily load. The daily discharge of detergents in Alerandria 
raters is relatively small compared with that given for France in 
Marseille, i.e 4.00 (Arnoux & Coruelle, 1972) or Cortiou area, i.e 
5.00-6.20 (EPOPEM, 1978) depending on t:he flow rate. Based on personal 
data, the expected total loading of detergents to the area are 
projected to be approrimately double between now and year 2000. 

According to FAO, each individual contributes to urban detergent 
havinlf serral(e an average value of 0.4-1 Kg/yr. Based on the daily 
discharge values, the population equivalent of the area rill vary from 
0.40-0. 75, indicating that the levels of detergents in Alexandria are 
still far from seriousness of severe pollution and that the population 
equivalent is still within the typical ranl(e mentioned by FAO. 

Since detergents have caused serious pollution problems in 
natural waters, commercial detergents should be non-toxic to aquatic 
organisms as well as to be biodegradable by microorganisms. 
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