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Abstract

Pthalate esters are used in vartous industries. They are toxic for marine orgenisms and are
general contaminants, Phthalate esters were investigated in seawater of the Bosphorus and
Dardanelies during 1995 and 1996, The detections were made by using GC/MS analysis
and identified phthalate esters were: DEP, BP, DBP and DEHP, The same phthalate esters
were found at the entrance and exit of both straits with some variations in months.
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Phthalic acid is a benzene dicarboxylic acid. Its ortho (0-), meta (m-) and
para (p-) derivativees are very important for many industries. They are
used as alkyd resins, polymeric polyesters, drying/non- drying oils,
plasticizers for dyes and fibers etc. The largest amounts of the o-phthalic
acid esters are; di methyl (DMP), diethyl (DEP), di-n-butyl (DBP), di (2-
ethylhexyl) ester (DEHP), di amyl, diallyl. They are used as plasticizers,
parfume fixatives and alcohol denaturants, in preparation of various
classes of dyes and intermediates and also as insecticides. m-Derivatives
of phthalic acid esters are used in alkydresins, dyes, fibers, sheet, surface
coating, film and molding industries. p-Derivative, terephtalic acid esters
are used synthetic textiles, polyster films and plasticizing industries.

Industries produce approximately more than billion tonnes of over 25
different phythalete compounds. The increase in utilization of these esters
has resulted in widespread contamination of natural and human
environment and therefore the concerp of investigator has been focussed
on the topic. They have been found complexed with the fulvic acid
components of humic substances in seawater. Fulvic acid apparently
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functions as solubilizer for other insoluble phthalate esters and thus serves
to mediate the mobilization, transport and immobilization of these
compounds in soil and water. '

Phthalate esters were detected in sea water (Giam et al.1978; Preston and
Al-Omran 1986; Sullivan er @/, 1982; Sullivan et al., 1982; Ernst. 1983;
Tan 1995; Waldock 1983) DEHP in surface water ranged from 4.9-130
ng/L, DBP ranged from a nondetectable level to 95 ng/L.. The amount of
phthalate esters found in sea were fish (3.2 mg/kg) (Stalling et al. 1973).
in Atolla (Morris, 1970) and shrimp, (Laughlin et al. 1978)

The toxicity and carcinogenicity of phthalates were discussed by various '
authors. Phthalic acid causes allergic symptoms in humans. Its anhydride
causes corneal burns, from which eyes must be protected. Its odor is
found to be disagreable and have a choking effect.

Mutagenecity (Kozumbo er al., 1982), teratogenicity and fetotoxicity
(Tomita et al, 1982; Dullingan and Austian, 1973), effect on the
reproduction of Daphnia magma (Brown and Thompson 1982)
physiological disturbance on fresh water amphipod, Gammarus pulex
(Thuren and Voin, 1991) reduce hatching success from brine shrimp
(Giam er al.1978). '

The first record on the pollution of phthalate in Turkish coasts was the
findings of terephthalic acid dimethyl ester (DMT) in the Black Sea algae
(Giiven er al., 1990). ‘ '

Thus phthalate esters are recognized as general contaminants of water
ecocystems.

Various methods were used for the determinaiton of phthalate esters as:

GC (Tan, 1995; Takeshita et al., 1977), GC/MS Sjéberg and Bondenson,
1985); GC/MS (Sherma, 1991; Leung and Giang, 1993; Waldock, 1983
and HPLC {Anon.).

A comprehensive account on the phthaiateé determination was published
by Fichbein and Albro (1972).

This paper reports the pollution of the Bosphorus and Dardanelles
seawater by phthalate esters in 1995 and 1996.
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- Material

Seawater samples were taken at the northern entrance and southern exit of
Bosphorus (B1,B2) and Dardanelles (D1,D2) (Fig. 1).

28 L seawater sample was taken in brown a botde and 25 ml
dichloromethane (DCM) was added for preservation. '

Fig.1 Sampling stabons
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Methods

1. Seawater

4x700 ml, totaling 2.81, seawater samples were extracted with 25mi

DCM. The extracts were combined and distilled under vacuum. The
residue was taken with hexane and analysed by GC/MS.

2. GC-MS analyses

GC/MS analyses were run on a HP 6890 capillary GC connected to a
Hewlett Packard Mass Selective Detector (MSD), contolled by a HP
Chemstation. Operating conditions were; 50.0 mx0.50um i.d. fused HP

PONA, Methyl siloxane, glass capillary column; oven temperature.

programme: 40°C at 7 min, from 40-150°C at 15°C min, 150°C at 5 min,
- from 150-280°C at 15°C min, 280°C at 5 min, from 280-290°C at 10°C
min, 290°C at 15 min. Splittless injector temperature 250°C, carrier gas
helium, flow 1.0 ml/min, 29.4 psi. press.

Results and Discussion

The detected phthalates in seawater are ; DEP: diethyl phthalate, BP: n-
butyl/Isobutyl phthalate, DNP: di-n-butyl phthalate, DEHP: di-ethylhexyl
phthalate and tabulated in test stations in Table 1.

GC/MS apparatus was controlled with hexane (HPLC grade) before each
test. Thus the mistake on the phthalates that might come from the septum
was discarded.

There seems to be no regularity in the presence of phthalates in samples

regarding the stations and times indicating that the pollution by phthalates = -

is irregular.

The selected GC/MS chromatograms of examined seawater are shown in

Fig.2-6. GC/MS spectra of the samples and the related spectra taken from

the memory of the instrument are shown in Fig.7-10.

Some phthalate esters were found at the entrance and exit of both straits,
with some variations in months.

The phthalate pollution at 10 m depth of the Bosphorus were found higher
than at surface water. '

Similar phthalates were found in the southern exit of the Bosphorus as in
the northern entrance of the Dardanelles. This fact is considered
significant and will be wade a point for further investigation,

It is hereby concluded that the Turkish Straits are also victim of pollution
by phthalates as the world seas are in general.
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Fig.2. GC/MS chromatogram of B1

Fig.3. GC/MS chromatogram of B2
; station at surface water in 1995, . station at surface water in 1995.
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: Fig.5. GC/MS chromatogram of D1
Station at surface water in 1996. station at 10 m depth in 1995,
I-DEP, 2-BP, 3-DNP. 4-DEHP 143
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Fig.7. GC/MS spectra of DEP in surface water at station D2.
(a) Spectrum for sample, (b) Spectrum taken from HP memory..
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Fig.& GC/MS spectra of BP in surface water at station B2.
(a} Spectrum for sample, (b) Spectrum taken from HP memory.

AulndEnge Soah 1385 TR winY, BIEOTSEE
149
a
4000
3000
20001,
57 . oog S28 .
65 121 Vs C skn .
0 iii!” "3. BV B O R  LA retsgs | 2"6;i' 220 26980 247 u7E
vy B G'{} 2100 110 120 130 140 150 160 170 180190 200 210 220 2’.30 240 250 260 270
Abundancs - 166078 1 Z-Benzenad:ca.horyixc acid, bulyi2 methynprosy-
b
4000
3000
2000
1000 )
4% B7 164 23
| N i . 5 i
; &3 W F I 12}: i 5 a7
: Pt T T PITTTITTRT TRy Y T T Ty
Tl 40 B0 60 70 2 150, 160 176 180 191} 200 210

145



146

" " e A e 08 s g 1 T
2000 B
2
1500
000
00 w5 104
56 g5 05 W
[ a 121 ’
li xli 3} | i‘“ !El 32 TR . - L
O MRt R e e ey s bl AR e w3 Plrerrriier NN AR ARAAE] 1 vy
b B0 70 B0 90 100 $10, 120 130 140 150 160 170 180 190 200 210 20 230 240 250 20 270 280
Aburdanze #160078: 1, 2-Bonrtnedicatboryle deld, dibity! ester (GAS) &
2000 143
b
15061 ; ‘
000
[ ] 2
500 c 22
1 - P
? SRS SRS IRESS SRR S | ¥ v g |
ipes 80 70 BD 00 100 110 120 130 140 150 160 170 180 ‘1!ﬂ 200 290 220 230 240 S0 20 IMH WL

Fig.@ GCMMS spectra of DBP in surface water at station B,
(a) Spectrum for sample, (b) Spectrum taken from HP memory.



Whurdsace ‘Boon 2455 (32265 mn,
142
]
8000
6900
4000
57 16T
2000 73
: 132 g
ohell LJ{ S L PRk A9 21 2 g4y 202 Lz 24315 3302e o 200
. 6 .80 00 __,do___ 136 160 160 20 210 240 20 250 300 520 340 360 a%0
Akundance 1’1‘23097! 1.2-Benzanrdicaboxylis acid, be[2-ethytheryl) ast .
145
b 1
!
i
B .
i .
157
4000 ! ]
. Lo :
7t »r9
000 ! 113 % I '
1 i
[ pa
I :
a EVL ‘E 122 1 l w0
LI L LBk "
Wi, 60 B0 100 120 140 460 18 200 236 240 20 20 W0 30 0 360 o0
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(a) Spectrum for sample, (b} Spectrum taken from HP memory.

Ozet

Fralalar degisik sapayide kullamban [alik asit deriveleridie. Bunlar yaygin olarak
kullanmildiklarsndan gevre igin kirletici rol oynarlar. Bu maddeler canblar Gzetine degisik
toksik ctkive sahiptirier. Bunlarm deniz suyunda ve canlilarmda 1espiting ait bir ¢ok yayin
vardir, Bu galismada 1993-1996 vibinda Istanbul Bogazt ve Canakkale Bogan deniz
suyunda flalat esterlerinin tespitine ait bulguiar veriimistir, Tayinler GC/MS aletinde
yaptmistie, Tesbit edilen falat esterleri @ DEP, BP. DBP. DEHP'dir, Farklr aylarda baz
degismelerle her iki bogazn giriy ve gikiginda aynr {tadat csterlerine rastlanmigtie.
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