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ABSTRACT 

R.sldues of HeB .nd PCB'. were analyzed by capillary ,.a 
chrOlll8tOlraphy In water colUlll .nd .edlment off ttl. Nil. 
D.lta, Medlt.rranean S... Th. ambient PCB'. and HCI l.v.la 
fOU'ld were v.ry low, and In lIlO.t c.... below th.lr detection 
limit•• Ar-1242 value. vera relatively higher eompared to 
Ar-1260. Th. r.latlon.hlp between PCI'. end Hel 
concentrations and .edlment .xtractabl. organic mett.r (EON) 
content I. .vldent. The concentration factor between 
.edlment and water (S/W) wa. calculated. 

INTRODUCTION 

The high lipophilicity and low biodegradab~lity ot PCB's 
induce special serious problems to the environment. Aquatic 
environment is the universal solvent that receive. the major 
amounts of these chemicals and the media in ~hlch many food 
chains originate. The presence of SCP'. environnmenta1 
contaminants has been confirmed by Jensen (19661 In samples
collected for pesticides residue anaiys s. Although 
concentrations of PCB's in biota, sediments and water of 
the Mediterranean Sea have been determined (Elder, 19761 
Elder and Villeneuve, 19777 Basturk et al.,1980 and Burns 
and Villeneuve, 1987), yet the available data on the 
Egyptian coast are limited except few location. along the 
narrow coastal zone. 

The present investigation was undertaken to determine 
residue levels of RCB and PCB's (Ar-1242 and Ar-1260) in 
surface and subsurface waters from 31 looations, 
representing 38 samples; as well as bottom sediment. at 16 
locations off the Nile Delta, Mediterranean Sea (Fig. 1). 
This study was done for the fir.t time along the Nile Delta 
coastline region along 200 km from west to east, and 
seawards (100 km) to the north; as shown in Fi~. 1. 

MATERIAL AND METHODS 

Samples ·were collected uBin~ a Remote Controlled Battery
NTP .amp1er for water and a Van-Veen ~rab for .ediment•• 
Sediment samples were immediately wrapped into heavy duty
aluminium foil (2 layers), and stored at -leoC for not 
more than one week. 
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fig. 1 

The layout of Inveatlgated statlona off the Nile Delta. 
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a) Water samples: 

Seawater samples were immediately transferred to a 
separatory funnel (4.0 1) and then extracted with n-hexane 
(3x80 ml)." The organic layer was carefully separated and 
rotary evaporated down to 10 ml, at Ca. 45 0 C. The 
concentrated extract was desulphurized (whenever required), 
desiccated through a Pasteur florisil microcolumn and eluted 
with n-hexa>e (5 ml) followed by ether/hexane (5 ml, 5 %). 
The eluted fractions were combined and N2 evaporated down to 
1 mI. The cleaned-up sample extract (1 ml) was then 
fractionated on a silica fractionating column. Samples were 
analyze~ using a Varian 3400 GLC-ECD system equipped with 
SE-54 Vetreus silica capillary column, and Varian 4290 
Integrator. 

b) Sediment samples: 

Homogenized sediment samples (each of 30 gm wet weight) 
were thoroughly mixed with an internal standard (1 ml 
contains 50 ug), 2, 3, 5-trichlorobiphenyl, (2, 3, 5-TCB) and 
soxhlet extracted with n-hexane (200 ml) for 8 h. The 
extract was rotary evaporated down to 10 ml and thoroughly 
mixed with vigorous shaking and an aliquot was saved for 
(EOM) determination. Sediment concentrated extracts were 
treated with Hg metal prior to GLC analysis in order to 
remove sulphur residues. The concentrated desulphurized 
extract was desiccated through a Pasteur florisil 
microcolumn as for water samples. A portion of the 
homogenized sediment sample was used for moisture 
determination. GLc-identification and determination of PCB's 
Ar-1242 and Ar-1260 and HCB were achieved b¥ matching 
unknown peaks against authentic standards (BDH) uS1ng RT and 
RRT values. 

RESULTS AND DISCUSSION 

HCB, AR-1242 and Ar-1260 levels were detected in all 
water samples: ranging from 0.4 to 72.7 ng/l (HCB), 13 to 
131.8 ng/l (total PCB's). T~ble 1 indicates that PCB's and 
HCB, showed the highest occurrence at"site-6 (Off-Rosetta 
Branch of the Nile Delta) followed by site-l for HCB 23.80 
ng/l ~nd site 8 for PCB's (41.29 ng/l). Such high 
concentrations found at site-6, can be explained by the 
findings of n~sturk et nl (1980) who reported comparable 
high values in snmples taken from the Mediterranean coast 
near river mouth or estuary areas of crowded population and 
industrial activity. Tile tendency of PCB's towards 
accumulation slowly decreased with depth, ranging from 15.4 
ng/l (surface water, as mean), down to 13.2 ng/l (bottom 
water). In contrast, IICB mean concentration levels tend to 
increase with depth from 7.8 ng/l (surface) to 8.9 ng/l 
(bottom). The mean concentrations were 8.9 ng/l (Ar-1242) 
and 6.5 ng/l (Ar-1260) at sllrface water; while near bottom 
depth, the mean concentrations were 7.0 ng/l (Ar-1242) and 
6.2 ng/l (Ar-1260) as shown in Table 1. Values of PCB's 
were reported for near shore Mediterranean waters (Elder, 
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Table 1. 

PCB'. end HCa eoncentratlonl (ng/l) in the Mediterranean Sea water. 

Statton Dt~h P~hfon Ar 12 Ar 12 PCI'. NCB 

1 0.5 31 0 21,2'11 30° OO'E 7.58 5.65 12.23 23.80 
1 5 5.18 9.82 15.00 13.98 
1 30 1.87 15.26 17.13 19.72 
2 0.5 31° 30'11 30° OO'E 12.33 10.40 22.73 11.10 
2 85 3.52 1.86 5.38 5.62 
3 0.5 31° 40,2'11 30° OO'E 4.54 2.64 7.11 1.50 
3 390 3.0t 4.84 7.15 9.34 
4 0.' 31° 50,3'11 30° OO'E 9.02 4.83 13.15 1.12 
4 600 3.85 1.21 12.06 1.90 
5 O.S 32° 00'11 30° OO'E 4.05 1.17 5.22 1.96 
5 680 5.01 3.23 1.24 6.84 
6 0.5 31° 32,6'11 30° 24,2'E 76.85 54.92 131.71 72.78 
7 O.S 31° 39,9'11 30° 25,4'E 12.33 10.40 22.73 11.09 
7 14 2.11 3.52 6.33­ 11.63 
8 0.5 31° 49,9'11 30° 25,2'E 25.35 14.54 39.89 4.33 
9 8.5 32° OO'N 30° 25,1'E 2.69 3.~ 6.35 2.40 
10 0.5 31° 39,9'N 30° 50,1'E 4.29 1.20 5.49 2.40 
10 
11 

13 
0.5 31° 49,9'11 JOO39,15'E 

b.43 
1.81 

15.41 
1.25 

30.91 
3.06 

7.76 
0.63 

11 127 $.15 3.66 8.81 2.11 
12 0.5 31° 39,9'11 31° 14,19'E 2.72 3.54 6.26 3.24 
12 16 20.02 20.99 41.01 12.30 
13 0.5 31° 49,9'N 31° 14,19'1 1.98 1.35 3.33 1.43 
14 0.5 32° 00'. 31° 15'1 2.42 1.72 4.14 1.24 
14 131 2.76 1.72 4.41 1.41 
15 0.5 31° 39,9'11 31° 14,9'E 2.70 3.78 6.41 3.40 
16 0.5 31° 40,11 31° 4O'E 2.56 6.39 1.95 2.11 
16 40 2.61 0.84 3.51 4.51 
16 58 2.41 1.42 3.90 5.52 
11 0.5 32° 00'11 31° 40'E 1.13 1.72 2.85 1.16 
11 116 2.89 1.16 4.05 2.44 
18 0.5 32° 20'N 31° 40'E 0.66 0.66 1.32 0.49 
11 9llO 2.51 1.72 4.23 1.79 
19 0.5 31° 50'N nO OS'E 9.38 1.54 10.92 2.94 
19 66 26.75 4.26 31.01 1.82 
20 
21 

0.5 
0.5 

32° OO'N 
32° OO'N 

nO 04,9'E 
nO 30'E 

2.08 
1.41 

1.69 
3.82 

3.71 
5.29 

0.42 
0.76 

PCB'. : Ar 1242 + Ar 1260 
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1976, and Elder and Villeneuve: 1977). With respect to 
PCB's inputs a correlation has been suggested to exist 
between the gross national product of an area and its rate 
of release of anthropogenic sUbstances such as PCB's to the 
environment (Goldberg, 1976). 

From Table 2, it is tndicated that Ar-1242 in sediment 
samples was favourably detected at sites (7, 23, e, 10 and 
16). Accumulation of Ar-1260 seems to increase seawards, 
with 4 focal deposition at sites 1, 15 and ,24, as well as 
site-25. The contribution of the individual PCB to the total 
PCB varied from site to site. since each PCB'S component has 
its different molecular structure as well as its physical 
and chemical properties, their environmental behavior and 
~io-accumulation are widely variable. The highest PCB's 
value occurred at site-7 followed by site-23 and site-e. The 
higher proportion of detected PCB'S is manily due to Ar-1243 
rather than Ar-1260, particularly at off-shore distant 
sites. Residues of HCB Which have become virtually
Ubiquitous, (Zell and Ballschmiter, 1980), its abundance in 
the environment is the result of its ~ide use as a fungicide 
as well as being a by-product during the production of other 
chlorinated hydrocarbons (Villanueueva et al., 1974). HCB 
mean concentration was 0.8 ng/g, and the highest level found 
was at site-6 (6.96 ng/g, Table 2). 

Table 2. 

PCB'. and HCB concentrations (ng/g) In esdiment saq:>les from 
the Mediterranean Sea. 

Stilt Ion	 EOM Position Ar1242 Ar1260 PCS's HCI 
IIllJII 

1 2.7 A 11.75 21.70 33.45 0.16 
2 2.4 A	 5.56 6.75 12.31 0.38 
6 9.2 A	 6.56 8.73 15.29 6.96 
7 7.1 A 62.42 15.45 77.87 0.85 
8 6.7 A 48.62 2.53 51.15 0.12 
10 3.2 A 29.81 1.63 31.44 0.32 
11 0.6 A	 1.79 6.44 8.23 0.20 
12 4.4 A	 5.88 6.17 12.05 0.09 
13 2.8 A	 7.05 4.15 11.20 N.D 
15 3.4 A	 1.56 21.70 23.26 0.65 
16 1.8 A 25.13 0.67 25.80 0.06 
17 0.5 A	 1.55 2.85 4.40 0.06 
22 1.3 31° 49, 9H-38° 49, 15E 11.10 1.78 12.88 0.10 
23 3.4 31° 37, 1H-32° 04, BE 60.10 1.40 61.50 1.25 
24 1.7 31° 40. H-32° 29. 9E 7.85 18.22 26.07 0.37 
25 2.6 32° 00, N-32° 32, E 11.65 17.07 28.72 0.14 
1Ile8n 3.4 18.6 8.6 27.2 0.8 

N.D: not detected
 
PCS's: Ar 1242 + Ar 1260
 
A: See 1able (1) 
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The maximum EOM value occurred at site-6 (9.2 ;og/g) 
followed by sites 7, 8 and 12 (7.1, 6.7 and 4.4 mg/g,

Henceii~~iVY~Yl.r) w~th ~ mean value 3.4 m,(, ~Table 2). 
there seems an apparant relationship between the high PCB's 
values and the corresponding high EOM. The highest
sediment/water (S/W) value occurred at site, 16 (Ar-1242)
and at site-15 Ar-1260 and HCB). However the pattern of 
distribution varies from location to another (Table 3). 

Highest occurrence, profoundly demonstrates the 
outstanding sedimentation reservoir potencies at 
Nile-Mediterranean mouth within site-l0 (Off Rosetta 
Branch), and site-15 (Off Demietta Branch) as compared to 
other remote sites. This may be partially due to water 
undercurrents that displace focal concentration points to 
near locationsl as well as the corresponding EOM, and 
particularly the fine silt sediments properties. 

Table 3. 

Sediment/water PCB's and HCB concentration factors as 
calculated for surface water samples obtained from 

the Mediterranean Sea. 

Station Ar 1242 Ar 1260 PCB's HCB 

1 1550.0 3841.0 2528.0 7.0 
2 451.0 649.0 542.0 34.0 
6 85.0 159.0 116.0 96.0 
7 5062.5 1486.0 3426.0 77.0 
8 3338.0 174.0 1282.0 28.0 
10 6949.0 1358.0 5727.0 133.0 
11 989.0 5152.0 2696.0 317.6 
12 2162.0 1743.0 1925.0 28.0 
13 3561.0 3074.0 3363.0 N.C 
15 578.0 5741.0 3590.0 191.0 
16 9816.0 105.0 2889.0 28.0 
17 1372.0 1657.0 1544.0 34.0 

--_.....-----_..._-------­
N.C : Not calculated 
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