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The effect of mercury from chloroalkaline unit oadar Imam, Iran petro-
chemical complex (BIPC) has been investigated. tHiions were chosen in
distinct and regular intervals. The samples wekerteon depth of 0—10, 10—20
and 20—35 cm in industrial wastewater dischargetpoi the Persian Gulf. They
were transferred to the laboratory and autoclave®Da70°C for 48 hours. After
drying the samples were mixed and analyzed by usiegcury analyzer 254
AMA (Leco). Experiments showed that the concentratf mercury in different
samples was high (29-10031 ppb) in comparison uétltoncentration in Asal-
loyeh Blank region (12-22 ppb). It was resulted th& concentration of mercury
in sediments of Bandar Imam was higher than indstechand blank region be-
cause of petrochemical activities and chloridelisigil As the horizontal and ver-
tical distances from the wastewater discharge poéne being increased, mercury
concentration reduced gradually.
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H3yueHo BiusiHUE PTYTH, HOCTYNAIOIIEH B Cpey ¢ XJIOP-1IEI0YHOTO OJI0Ka
HedTexumuueckoro kommiexca bannap Mmam, Mpan. beino Beiopano 15 craniuit
B peryJsipHEIX MHTepBanax. O6pa3usl Opamucs Ha riayoune 0-10, 10-20u 20-35
cM B MecTe ciuBa B [lepcuackuii 3aiMB MPOMBIIUICHHBIX CTOYHBIX BOJ. OOpasiipl
HEePeHOCWIINCH B JabopaTopuio u oOpabarbiBanuch B aBTokiase npu 60-70°Cs
tedeHue 48 4. [Tocne BricymIMBaHus 00pa3Ibl IEPEMEIINBAIIM U aHATM3UPOBAIIH C
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HCIIONIB30BaHWEM pTYTHOro anamuszatopa 254 AMA (Leco). UccrnenoBanus mo-
Ka3aJd, YTO KOHLEHTPALHs PTYTH B Pa3iNYHBIX 00pa3iax BBICOKAs U HAXOMHUTCS
B nipenenax 29-10031 pply orinune ot HezarpsA3HEHHOTO pernoHa Acaioiie, rue
oHa coctaBisier 12-22 ppb.Beuto chenano 3aKimOYEHHE, YTO KOHICHTPAIHS
pTytu B cemuMeHTax bangap Mmama us-3a HedTexummuueckux pabot u cOpoca
XJIOpPUIOB ObUTA 3HAYUTENBHO BBIIIEC, YEM B KOHTPOJIBHOM HE3arpsS3HCHHOM pe-
ruoHe. [Ipu TOPU3OHTAIIBHOM W BEPTHUKAIBHOM YIAICHHH OT TOYKH CJIMBA MPO-
MBILITCHHBIX CTOYHBIX BOJ OBLIO 3apErHCTPHPOBAHO MMOCTEIICHHOE YMEHBIICHHE
KOHLICHTPALIMH PTYTH.

Mopckue ceoumenmor - [lepcudckuil 3anue —Acanoiie - Banoap Hmam - pmyme

Hg is amongst the poisonous and heavy metals thihite water resources and
sediments when used in several industries, for pl@nas an electrode in electrolytic
decomposition of the salt (NaCl) to produce chleriflg compounds decompose rarely
and accumulate in some organisms such as fish famds Intoxication due to eating
fishes contaminated with Hg has been observedvarakparts of the word, including
Minamata (Japan) that has attracted the researdttgation to the detrimental effects
of using contaminated sea organisms (fish€kjs research was conducted to study the
effects of hazardous wastage of the chloroalkalimé of petrochemical zone of Bandar
Imam. In this location where the wastage pours théosea the sediments were analyzed
[1, 2, 3, 7]. In order to measure Hg concentratiothe sediments a field inspection of
the mentioned area was done, stations were chogbspecified samplings were drawn
(0-35 cm).

The following objectives were in mind while choggitine stations:

« determination of the relationship between Hg cotregions of the sediments and
increasing of horizontal distance from the exit,

« determination of the relationship between Hg cotre¢ion and increasing of
sediment depth,

« determination of the effect of dominant North—wgstv) winds and ebb and flow
on the distribution of Hg contamination in the sednts,

« determination of the relationship between Hg cotregion and increasing of water
depth.

Materials and Methods.The site is located in the northern part of thesRe Gulf
(Bandar Imam) (Fig. 1 and 2).
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Fig. 1. Map of the studied area
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Fig. 2. Map showing the sampling location area

The geological history of the site reveals thatuats00 million years ago in Precambrian
period, the solid crust of the earth was unitedthe continents were connected to each other be-
cause of the movement and water penetration irgchtiie due to the volcanic activities. Some
continents and oceans were developed and in thst mfche third era the Persian Gulf was ap-
peared and it was attributed to the extension of@r8ea into a syncline whose axe is along
Zagros, with a little deviation to the west.

Persian Gulf in the south coast is low and sangyfléor is muddy and contains some sandy
hills and coral reefs which are amongst the mogbient areas of fishing and pearling.

The climate is dry and subtropical. The weathenasduring 7-8 months in a year and the
temperature reaches to 50°C, being temperate fromeber to February.

The bed of the site (Bandar Imam) is composed @f. decause of the low depth of Persian
Gulf, high temperatures and winds the surface evjon is relatively high. The amount of eva-
porated water is more than the entering water.dfabflow differ in various parts.

Sedimentation occurs because of the wind, ebb landand sea streams. The stream wave'’s
speed reaches 11 km/day in a counterclockwisetitirecThese streams become weak at the end
of Persian Gulf (Fig. 2) and don't transfer theisezhts.

During the investigation appropriate methods wesedy5, 6, 8].

In order to determine Hg concentration in the sedits of Bandar Imam, a field inspection
from Khowre-musa, between N=26°-30' and E=7°-49ttie north of Persian Gulf was conduc-
ted, then by sampling instruments and a motorbmatsampling was carried out at the depths
from 0.5 to 4.5 m on specified distances (every @@ers). The direction as in the Fig. 2 was
from the fishery propagation center in Mahshahré&arbandar road to the point that is located in
18 km from Bandar Imam petrochemical wastage &tie sampling was done in spring during
ebb and flow. At first 15 stations determinationsweonducted in specified distances with a
Garmin model GPS. The sampling was done every 36rmen the radius of area with 5 samples.
Fig. 2 shows the path and position of the statioBandar Imam.

In order to analyze Hg in the sediments, the sasnplkere taken to the laboratory and placed
into autoclave at 60-70°C for 48-hours and ofteyindy, were put in crucible and passed through
Nel00 mesh. Equal amounts of each sample from eaotvrkrdepth were mixed to obtain a
homogenous sample. To measure the concentratibly af the sediments of the stations, speci-
fied amount of each sample was carried to the enmiental laboratory of the School of Natural
Resources and Sea Sciences of Tarbiat Modarresetditiv for analysis with Leco AMA 254
mercury analyzer. This experiment was replicateeethimes in each station and the mean of these
replications has been reported. The above mentior®iment before the samples analysis was
calibrated with the BCR, NIST standard D67.
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Fig. 3. Map showing the sampling stations

Results and DiscussiorResults of Hg concentration analysis in differstations of
Bandar Imam based on the depth with at least Batiphs and Hg concentration analysis in
control station are shown in Tables 1 and 2, reés@dyg In order to present Hg concentration
on different depths more precisely, the histogramrtcof Hg mean concentrations in
different stations is shown on Fig. 4.

Table 1. Hg concentration analysis (ppb) in difféergtations of Bandar Imam on the depth
(Meanz SD, 3 replications)

Ne of the station Depth
0-10 cm 10-20 cm 20-35cm
1 10031 6306 543
2 7593 1931 215
3 7375 7609 2112
4 5703 6933 105
5 4302 3302 2221
6 2769 2820 2405
7 2985 2625 188
8 2917 715 705
9 1969 2225 355
10 1145 801 730
11 643 471 344
12 417 355 145
13 347 176 29
14 146 6015 209
15 101000 26055 247504
Standard of deviation 25366.97 6559.331 247.504

Results of Hg concentration analysis in the sedimef Bandar Imam (Tab. 1)
indicate:
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measurement of Hg concentration in the sediment8asfdar Imam (Khowre-
musa), at the sewage exit of Bandar Imam petroatamhloroalkaline unit shows
that the highest concentration of Hg is in theistatl that is located in 200 m from
the sewage exit point. In most of the stationshigiest concentration of Hg is on
the depth 0-10 cm,

by increasing of sediments’ depth Hg concentratienreases gradually, so that it
becomes near zero in lower depths,

the station 12 is the place for releasing fishassmimps of the fishery propagation
center of Mahshahre and is located in 18 km froen dhloroalkaline unit sewage
exit source and is regarded as the control staifoBandar Imam. Table 1 shows
that in the station 12 the pollution amount is leigithan the EPA standard (2-5
ppm),

the results show that the difference between th¢hem and southern stations’
concentration is not significant. So waves of elpll fiow and dominant winds
don't transfer the pollution. The station 15 whistocated within the petrochemical
site (50 m before entering the sea) has the highgstoncentration in comparison
with other stations,

sampling in the above mentioned stations and tlwogieal history of the area
indicate that the origin of sediments’ pollution gHis the petrochemical
chloroalkaline unit of Bandar Imam,

in order to get some confidence on the resultstbagollution source the sampling
procedure was also done in the special zone of ¢ysi.

Results showed that Hg concentration in Asalloyeds lower than standard

(around 12-22 ppb). Values were much lower thancHgcentration in Bandar Imam
sediments (Table 2).

Table 2. Hg concentration analysis (ppb) in different stasi of Asalloyeh
(Meanz SD, 3 replications)

Ne of the station 1 2 3 4 5 6 Deviation
Concentration 18] 17 17 17 12 22 3.1885
12000
10000
8000
—4—0-10cm
6000
== 10-20cm
4000 20-35cm
2000
0 +—B—4& T T

12 3 4 5 6 7 8 9 10 11 12 13 14

Fig. 4. Hg concentration analysis (ppb) in stations 14@flBandar Imam on the depth
(Meanz SD, 3 replications)
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It has been also designed to measure the leastrambdg in sediments and liquids
which acts on the basis of pure 99.99 oxygen cotidushat contains a combustion
catalysts tube and decomposes the sample in oxgigensmedia. In this way the
unwanted elements are separated. The instrumentalibrated on the standard
wavelength of 253.7 nm and includes a golden tiégis trap adsorbs the collected or
released Hg from the sample. This method is femtelr more confident than the other
methods. The phases of the method are:

1- decomposition time: 305 s,

2- drying time: 60 s,

3- degradation time: 200 s,

4- waiting time: 45s.

Hg in the petrochemical zone of Bandar Imanwvashed in chloroalkaline industries
by cellular method. The area sediments have bed#utgw because of Hg-containing
sewage movement into the Persian Gulf. Moreoveatse of Hg movement attributed
to the areas affected by the imposed war, it hasred the waters. This is especially
evident in the statistics of Iran's Hg imports ¢store the petrochemical zone of Bandar
Imamin 1992 [2]. So as the Tab. 1 and 2 and the Fghelv, Hg mean concentrations
in the depth 0-10 cm vary from 146 to 10031 pplkthendepth 10-20 cm they vary from
176 to 7609 ppb and in the depth 20-35 cm - vamynfR9 to 2405 ppb. Therefore, it is
necessary to separate this metal from the sewagdiffeyent processes. As the main
origin of Hg movement into the sediments is duéhtosewage of chloroalkaline unit of
Bandar Imanpetrochemical zone, Hg should be refined and reclycl

Results from different stations indicate that:

1. by increasing of the horizontal distance from teevage exit point of chloroalkaline
unit of Bandar Imampetrochemical zone, Hg concentration in the sedisen
decreases gradually,

2. according to the area geology, the bed soil isistet of clay (with negative ions).
As Hg is a positive ion, it forms a stable legewndhplex with clay and remains on
the surface so Hg concentration decreases whiteasing the sediments depth,

3. results of northern and southern stations showttieatiominant wind is north-west
and the waves (which are in the same direction thighdominant wind) don’t move
pollution [4],

4. according to the geographical position of the avhich is located at the end part of
the Persian Gulf, ebb and flow of this area arekvagad don't transfer the pollution,

5. Hg has a high specific weight so it precipitatesniediately after entering the low
depth areas. Then Hg concentration decreases inbikasing water depth,

6. the main polluting factor of the area is the chédkaline industry sewage of Bandar
Imam.

Suggestions

1. In order to control thenovement of Hg in the area the sewage exit of Hgofées
must be checked.

2. The cellular petrochemical and chloroalkalinduistries should be cancelled. In turn,
a membrane system has to be used.

3. The factories’ sewage must be refined and cliepkeperly.
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