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ABOUT TUBITAK o

The Scientific and Technological Research Council of Turkey (TUBITAK) is the

national science agency. @

Marmara Research Center

* established in 1972

* carries out researches on Energy, Environment, Food, Genetic Engineering
and Biotechnology, Chemical Technologies, Materials, Earth and Marine
Sciences through its 7 affiliated institutes.

* translates scientific knowledge into practical and implementable solutions
for end-users in the sectors and beyond.

« offers original solutions to public, private and military agencies and
institutions.

- performs its operations in “TUBITAK Gebze Campus” in the City of Kocaeli.



ABOUT WATER FRAMEWORK DIRECTIVE

.....................................................................................................................................

* In 2000 the European Community issued a directive “to establlsh a framework
for the protection of inland surface waters, transitional waters, coastal waters
and groundwater”.

* This was amended and modified by further directives in 2008 (33 priority
pollutants).

* In 2013, a new Directive, 2013/39/EC, amended the Directives 2000/60/EC and
2008/105/EC as regards priority substances in the field of water policy. Newly
identified substances were added, including the setting of environmental
quality standards (EQS), and EQS of some existing substances were revised (45
priority pollutants).

*  The major aim of the WFD is to reach good water quality in all European
! waters by managing water bodies, i.e., lakes, rivers, groundwater bodies,
‘ transitional waters and coastal waters by 2027 at the latest.



TURKISH REGULATION ON THE MANAGEMENT OF

SURFACE WATER QUALITY

* As a candidate for EU membership, Turkey has conducted studies on determination
of specific pollutants between 2011 and 2015. In this scope, firstly, list of candidate
pollutants were prepared based on the field studies, questionnaires and literature
surveys.

» Different prioritization methods were then applied for candidate chemicals
considering hazard characteristics, exposure levels and production/use patterns of
the substances.

* In addition to prioritization scores, results of chemical monitoring studies were
taken into consideration for the identification of final specific pollutants, as
well. The chemicals detected at significant concentrations in surface waters were
also designated as specific pollutants although their prioritization scores were lower.

» Specific pollutant list includes heavy metals, polychlorinated biphenyls, halogenated
organics, endocrine disrupters, aromatic hydrocarbons and pesticides.

* Finally, 117 point sourced and 133 non-point sourced specific pollutants were
designated with their national EQSs in 2016 August.



WATER SAMPLE EXTRACTION
STIR BAR SORPTIVE EXTRACTION (SBSE)

* SBSE is able to extract and preconcentrate the desired
compounds from liguid matrices without using solvents.

* SBSE has been applied successfully to trace analysis of
environmental samples for the determination of volatile and
semi-volatile components.

* SBSE was developed in 1999 by Sandra and co-workers and PEEGEELIE
Magnetic Core

commercialized under the name as Twister®. £ |

* A typical SBSE unit (Twister®) simply containing glass, stir bar
and polydimethylsiloxane (PDMS) polymeric phase.



SBSE Protocole
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Short Chain Chlorinated alkanes C10-13
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Multi-residue method for the analysis of 110 EDCs

Qualitatrve Analysis
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Cooling system



Rate (°C/min)

Value (°C)

Hold Time (min)

Run Time (min)

Initial Temp

50

50

1

Ramp |

40

170

Ramp Il

10

315

5

Flow (mL/min)

Column HP 5 Ultra Inert 30 m x 250 um x 0.25 pum

Pressure (psi)

Average Velocity (cm/sec)

Holdup Time

Total Flow (mL/min)

Split Ratio

Dynamic Multiple Reaction Monitoring (dMRM)
as an acquisition tool in MSMS system enable
us to make Easier Method maintenance and
Better performance also efficiently
quantitate/screening more than 100 targets in a
single run. Using dMRM within retention-time
window is easily scheduled than MRM even
retention time shifts.
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Desorption mode
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VALIDATION STUDIES




VALIDATION STUDIES N

Linearity

Selectivity
Detection limit (LOD) and Quantitation limit (LOQ)
Repeatability

Reproducability
Matrix Effects




RESULTS OF LINEARITY AND WORKING RANGE

CORRELATION % PERCENT
> 0,999 70%

0,995-0,999 23%
0,990-0,995 19%
< 0,990 4%

LINDANE

Working range;
1- 2-5-10-20-50-100 ppt




STUDY OF QUANTITATION LIMIT (LOQ)
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VALIDATION STUDY COMPARISON OF CHEMICAL GROUPS




Aim of this work was meet the requirements of EWFD chemical pollutants list analysis in
routine laboratories to accomplish with SBSE GC/MSMS technique.

Twister® was used for analytes enrichment from 100 mL water samples.
Compounds were thermally desorbed and separated by GC/MSMS
The analysis method was comprehensively validated

The method includes various endocrine disruptor compounds included in the WFD, such as
polychlorinated biphenyls, polycyclic aromatics hydrocarbons, polybrominated diphenyl
ethers, phenols, phthalates and pesticides etc.

The method is also applicable to the analysis of similar contaminants that are not in this
list.

The SBSE which is quick, easy, solventlessly, lab friendly is taken totally two hours.
The quantification limits (LOQs) obtained ranged from 0.12 to 50 ppt

Precision (in terms of RSD) was lower than 40%, recoveries ranged between 40 and 120%,
and determination coefficients were higher than 0.990 for all analytes.
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