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Kwdikog Epyou BSB27

“AIKTUO OIETIOTNHOVIKNG OUVEPYAoIAC HE OTOXO TNV MEPIBAAAOVTIKNA
Biwowpotnta otn Aegkavn 1t™n¢ Mauvpng ©OaAacoa¢ HEOW  TNG
mTapakoAouOnong tnG HETAVACTEUTIKNG TOPEIAC TOEIKWY XNHUIKWY OUCIWY,
TNG KaAutepng afloAoynong TtTnNG OIKOAOYIKNG KATAOTACNG Kdl TwV
EMMTWOEWYV TWV PUTIWV OTNV avOpwivn UyeEid, Kdl tTng mPOoANnYNnGS tng
£kOeon¢ tou mAnBucpou - MONITOX”.

Digital Scientific Materials for Students

KaBaAa Matog 2021



* X %

* *
* *
*

* 4 X

Project funded by
EUROPEAN UNION

Black
) a0 RA

RRRRRRRRRRR
OOOOOOOOOO

%,

o g R

Common borders. Common solutions. —
/% INTERNATIONAL

= HELLENIC
UNIVERSITY

Tunua Xnpeiag

Partner project coordinator PP3
> Kabnyntng Ap. Owpag ZMANOZ
Evopyavn Xnuikn AvaAuon
HEAN opadac PP3:
> Xpnotiva Xat{nxpnotou, Aektopac, MSc

» Vilson Topi, MSc



* X %
e

*
* *

* *
* 4 K

Project funded by
EUROPEAN UNION

2TOXEUMEVOL.
Topeig = =~

Beigrode

beoran
a :

Serown

(1)
L Kowve

Saha
Cogwa

" Mocedoria
& | (PmoM) |

Romania

Buchares
>

Bulgaria

5L

Athens

AR
=

]

Common borders. Common solutions.

1zmir
O

cooperaqo
> n 4

4

N e —~

# “)O'Kavala

Bistrita
Targu Mures

Sighisoara

lasi\

PiatraiNeamt

Romania

amnicu

Sinaia

Ploiesti

- Vaslui
Bacau e

On:?st: Barlad

Focsani

Buzau
5

Therma

Moldova

Chisinau

Tiraspols

Crasnoe

Bilhorod:Dnistrovs'k
BiNropoA-AHICTPOBCHKY

<y
AV

A

Black

CROSS BORDER
COOPERATION




er.
P cooP ‘flo,,

i e x5 Y’
X *
*

Blackyea

CROSS BORDER
COOPERATION

*
* 4 K

Project funded by
EUROPEAN UNION

Common borders. Common solutions.

Exaipot: lg\IIVERSITAS

T s B e O e

faYaYa)
»Mavemotnpo, "Dunarea de Jos” din Galati; Romania - EmKe@aAng M

S OEST,
& W\

2 GALATIENSIS

e T g e

S AN
\\

A O/ Tl o A BT .
201 D 10/ A DN TERMAT AL

N~ HELLENIC

'ﬂ’"-"'réf1Eﬁl:l3‘5“§L

»>EOViKO Ivotitouto Avantuéng tng ‘Epeuvag oto AéAta AouvaBn, Tulcea, Romania;



Black yea

CROSS BORDER
COOPERATION

*
* 4 K

Project funded by
EUROPEAN UNION

Common borders. Common solutions.

Comitetul de conducere a proiectului: » »

* Prof.dr. habil. ing. fiz. Antoaneta Ene — Manager de proiect, Lider Partener LP1 - Ui ' . ‘
Dundrea de Jos din Galati Y

* Mem. cor. ASM, prof. dr. habil. biol. Elena Zubcov — Coordonator proiect partener PP2,
Institutul de Zoologie, Chisindu, Republica Moldova

* Prof. dr. chim. Thomas Spanos — Coordonator proiect partener PP3, International Hellenic
University, Kavala, Grecia

* Dr. geol. Oleg Bogdevich — Coordonator proiect partener PP4, Institutul de Geologie si
Seismologie, Chisindu, Republica Moldova

* Dr. chim. Liliana Teodorof — Coordonator proiect partener PP5, Institutul National de
Cercetare-Dezvoltare Delta Dunarii, Tulcea
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BSB-27 MONITOX, AEITMATOAHWIEXZ & ANAAYZEIZ

Kata tnv OlapKeLla ToU £EpYOU TTPAYHATOTOINONKAV TTEPLICOOTEPEC ATIO 4 OEIYHATOANWIES
ATTO CUYKEKPIPEVA ONUELA Tou TToTapou Neotou Kal Tou AEAta tou Neotou

+ 2e KaOe dsiypatoAnyia otov Neoto motapo AapBavovrat:

>3 delypata vepou Kal

>3 Oelypata Wnpatwy amo ta idla onpeia
+ 2e& KaOe dsiypatoAnyia oto AsAta tou Néotou AauBavovrtat:

> 6 dclypata BaAaocoivou empavelakou VEpPoU
> 6 Ociypata BaAaocoivou vepou TTUBPEVA Kat

> 6 Ociypata Wnpatwy amo ta idla onpeia
%+ 2 KaOe dsiypatoAnyia ix0uwv otov motapo NEoto motapo aAlevovtal:

>0UO0 OlaPoPETIKA €idn XBUwV Mmplava (Barbus strumicae) kat ©pakotiAnvapt (Squalius
orpheus), amo 3 onueia Tou motapou.
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1.2 dsrypatoAnwisg i{nuatwy otov Motauo

dewypatoAnmnng Van Veen

® stainless still
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Metawpopa 6£lypatwv vEPOU
Kal I{npatwyv amo tov Motapo
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MetaBaon oia 6aAacong oto AsAta Neotou




£AEYXOC Kal TaKtomoinon eE0MAIOHOU OTO GKAWOC




2.1 dstypatoAnyiec 6aAaccivou VEPOU aATO smcpavsla Kal
mubpéva, AéAta Néotou ——

dewypatoAnnng Niskin

e PVC

e AQPn emupavelakoL deiypartog | o€ emheypévo Badog
® Mg xprion o6nyou kAeivel oto cwoto BABo¢ ko rayldevEeL To vEPO
® Tol KOTLAKLOL KAELVOUV ECWTEPLKA 1 EEWTEPLKA



U VEpOU

1 4

Anwn dsiypatwyv 6aAaccivo



2.2 dsrypatoAnyisg i{nuatwy, AeAta Neotou




Anyn dsiypatwy 1I{nuatog










Chemical toxicology \"
Database (TCD) "

§ ¢ BaBoug (mieong)
e DeppoKpaoiog

e aywywuotntag (aAatotntog)
e dissolved oxygen







emMotpown He Osiypata Oalaocivou vepou Kal I{npatwyv, AéAta Neotou
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> o&uvion, ye m. HNO3




> o@PAylon KEAIWY, Yid XWVEUON HE HIKpoKUpata (MW)
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> Oeilypyata yia xwveuon oto MW Ogppoavtidopactnpa
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> TPOYPAHHA XWVEUONG OElyHATwy HE MW
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> AVOlYHd KEALWYV HETA TNV XWVEUON




PIATpApIlopd, Mapackeun Selypatwy 1I¢nUATwY yia avaiuon
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HANEIIE VIO TuApa Xnpeiag, Epyactipio Evopyavng AvaAuong

> Oeilypata vepwyv Kal I{nuatwy £tolpa yia avaAuon pe ICP-MS
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> TPOooONKn 0EE0C yla XWVEUON




> xwveuon Open vessel
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> TPOETOIUACIA YId XWVEUCH HE MW




> Ociypata 1X0uwv £tolya yia avaiuon pe ICP-MS
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ICP-MS Bswpia
Emaywyika Xuleuypevo MNMAdacpua
dacpatopetpia Malag

Inductively Coupled Plasma -
Mass Spectrometry
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NEBULIZATION DESOLVATION VAPORIZATION ATOMIZATION IONIZATION MASS ANALYSIS

- Gaseous
qul“d i.?.’--'ﬁ- Sample
T [T egege®
sample E-== ) +
Aerosol ‘s @ % %
L Particle — Molecule —— Atom > lon = Mass Spectrum
solid
sample
Nebulizer (liquid) Spray Plasma Mass
Laser (solid) Chamber Spectrometer




©aAapog agplomoinong (Spray chambers)
I kA wviko (cyclonic) ™

Small droplets to ICP

Nebulizer

Sample solution (high solids type)

droplets

Sample drain P, 10 waste

- Scoot double pass spr"ay chamber
- Quartz (Q1Z)
- PFA for HF

- Pyrex Glass (PG) for acids and organic solvants, not HF
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ICP-MS mopeia avaAuon
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KwVoC OslypatoAnyiag & amoKopupwTtng
Sampling & Scimmer cone
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Sampling cone 1mm: Cu, tip Ni. Scimmer cone 0,4mm all Ni
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OmTIKO ocuoTnuad

i: (pakol 1ovtwyv, extraction lencest

e —— —— - __V."_'_




OnTIKO ocucTnua
ii: KeAl ouykpouong/avtidopaon




AVIXVEUTEC

PQTOMOAANANMAAZIAZTHZ
dwronAekipiko @aivouevo (Einstein, 1905):

EKTTOUTI NAEKTPOVIWY ATTO TNV ETTIQAVEIA HETAAAWY, OTAV AKTIVO-
BoAnBouv pe utTEPIWDAN AKTIVOPBOAIT

Auvodol

Karappdktng
HAeKTpOViWY

* YwnAn evaigBnaoia
* MeydAn TaxutnTa aTmoKpIong

* Métpnan hv XapnAng 10Xuog¢
(pwToaTeyavo DIapEpIoUa)
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Kadnyntng Dr. Owpag Imavog,

MéAoc Xpnotiva MSc Xat{nxpnotou
Yuvepyalopevoc MSc BaoiAng Tomt
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% [Mapackeun mpotumwy SlaAupatwy yia ICP-MS







% g€aoknon @oitntwy ICP-MS
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% g€aoknon @oitntwy ICP-MS

MONTTOX International Symposium ,Deitas and Wetiands”, September 15°-17%, 2019, TULCEA, ROMANIA

Common borders. Common solutions.




% [lpotuma Kal ayvwota olaAvpyata mpog avaAuon ICP-MS




> Online ICP-A
: File Edit View Instrument Tools Help Script

Batch [® [ 8 & (3 Datadnalysis B BB & [l Defaultlayout D& PlasmaOff | ALS }® is 1= B> & o . y
ok s % AutoeAeyxog ICP-MS
Queue
Emor:
IF/BK Press | 2.67E+2| Pa Analyzer Press | 1.37E-4| Pa e [ 000]i% Water Temp | 214 C S/C Temp (1) 19 ¢
Queve ox
Queue Il | Task 3¢ g0 '@ Configuration M PauseatBatch End  Vial# atEnd: 1 v 84 Plasma Off at End [9_&,] [ | Skip Warm-up
Task Name Status Calibration Import Start Time End Time Start Line End Line Current Line .:_I
19 o 2016_10_26 FQ2 Nist612,614 bis 6 ) Succeeded 10/26/2016 4:26 PM 10/26/2016 4:38 PM Calibration Standards: 1 | Calibration Standards: 7 Calibration Standards: 7

20 n'n LA test 4 thomas

\¥) Succeeded

11/16/2016 11:46 AM

11/16/2016 11:59 AM

Calibration Standards:

g

Calibration Standards: 9

Calibration Standards: 9

21 | LAtestd thomas 16.11.16

() Succeeded

11/16/2016 12:38 PM

11/16/2016 12:52 PM

Calibration Standards;

Calibration Standards: 10

Calibration Standards: 10

22 |h LAtest4 thomas 16.11.16 2

) Succeeded

11/16/2016 1:46 PM

11/16/2016 1:53 PM

Calibration Standards:

-

Calibration Standards: 6

Calibration Standards: 6

23 m‘: 2016_11_18 LA test thomas sicronized 2

\¥) Succeeded

11/18/2016 11:55 AM

11/18/2016 12:00 PM

Calibration Standards:

Calibration Standards: 3

Calibration Standards: 3

24 &b 2016_11_18 LA test thomas sicronized 2

() Succeeded

11/18/2016 12:02 PM

11/18/2016 12:07 PM

Calibration Standards:

-

Calibration Standards: 3

Calibration Standards: 3

25  |gh 2016_11_18 LA testthomas

(¥) Succeeded

11182016 12:12 PM

1171812016 12:21 PM

Calibration Standards:

Calibration Standards: 6

Calibration Standards: 6

N HW Settings: Torch Axis A Warming up 12712017 12:40 PM
27 |36 HW Settings: EM Waiting
28 % HW Settings: Plasma Correction Waiting
29 |3¢ Standard Lenses Tune Waiting
30 3¢ Hw Settings: Resolution/Axis . Waiting
31 (3¢ Performance Report Waiting
32 % Standard Full Spectrum Waiting -
>3 ox
I RE SRS Acquisition b (8) bp | Display |2 Eg =
SunpleL'dI Batch Log | . '|
|: Acquisition Order | “ 2 »
x104
Sequence Flow ’ Sample Sample A
[N | | penpt e Comment Vial# 09
0.84
0.74
e = 0.64
|2 Periodic Block E 05
” —— [ BlockName | Peri. | Unit. [ Reser] | | S
K Startup 0.4
0.3
-
== 0.2
[ Available Block List
‘8 Queue = — 0.11
l Block Name ] Block Type
% o —— A ——— T T T T T T T T T T T
% Hardware 10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
: ~| 4 | Il Mass

5 - &= P

Remaining Time for Warming Up: 2 min



= Online ICP-M5 MassH
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Batch ¥ [ ﬁ i |4 | Data Analysis = E i B Default Layout I)< Plasma Off | ALS fify & 18 0 Iy
Task Bar 1 X ||Instrument Status O x
Quese - =
IF/BK Press | 279E+2| Pa Analyzer Press | 1.27E-4| Pa He\roI;rrtI:E 1000 % Water Temp 177 C S/C Temp (L) 19| C
Queue Oox
Queue 11 Task x @ @ Configuration [ PauseatBatchEnd  Vial# at End: <No Move> - % Plasma Off at End ﬁ Skip Warm-up
Task Name Status Calibration Import Start Time End Time Start Line End Line Current Line ;I
62 % HWw Settings: Plasma Correction @ Succeeded 510/2014 12:59 FM 510/2014 1:05 PM
63 % Standard Lenses Tune @ Succeeded 510/2014 1:05 PM 510/2014 1:06 FM
64 % HWw Settings: Resolution/Axis @ Succeeded 510/2014 1:06 FM 510/2014 1:08 PM
65 % FPerformance Report @ Succeeded 510/2014 1:08 PM 5102014 111 PM
&6 @ 2014_5_10 drinking water @ Succeeded 5M10/2014 1:19 PM 510/2014 3.53 FM Calibration Standards: 1 | Blank Samples: 1 Blank Samples: 1
&7 @ 2014_5_10 e drinking water 2 @ Succeeded 510/2014 3.53 FM 510/2014 6:06 PM Calibration Standards: 1 | Blank Samples: 1 Blank Samples: 1
62 tting . @ Succeeded 5/22/2014 10:26 AM 5/22/2014 10:50 AM
69 % HWw/ Settings: EM @ Succeeded 5/22/2014 10:50 AM 5/22/2014 10:51 AM
70 % HWw Settings: Plasma Correction @ Succeeded Bi22/2014 10:51 AM Bi22/2014 10:56 AM
) % Standard Lenses Tune @ Succeeded Bi22/2014 10:56 AM Bi22/2014 10:57 AM
7z % HWw Settings: Resolution/Axis 'z‘ In Process Bi22/2014 10:57 AM
73 % FPerformance Report Waiting
74 % Standard Full Spectrum Waiting =
Samplelist O X ||Real Time Display o x
I RESES Acquisiion p (@) pp | Display |2 B ful B | Eg
Sample List | Batch Log |
=l Acquisition Order i ;I
Sequence Flow S?_mple Sample T Vial#
vpe Name

m

= Periodic Block

,,,,,,,,, BlockName | Peri..| Unit | Reset.

ﬁ Mass 7 89 205
Startup
Height 3862 17231 11935

= Available Block List Axis 7.00 89.00 205.05
Queue Block Name Block Type W-50% 0.69 0.64 059
~ W-10% 077 074 0.74

Method Error List O x

: B
. , ; 1057 AM
o BI"E 0 5

%

[ Analysis ]




: File Edit View Instrument Tools Help Script

Batch (¥ | g | & (4 | DstaAnalysis B Bf | [ [ B Default Layout

o { Plasma On

ALs ity Gy 18 bl i

Task Bar

0

Batch

Q My Computer

=g Local Disc (C))

=g Local Disc (D7)
I SRECYCLEBIN
= 1k
1) 20006
I 2001 b
I 2002b
I2) 2013_06_21 drinking water 2.b
I2) 2013_06_21 drinking water 2.b
I2) 2013_06_21 drinking water.b

I3 2013_07_17 Drinking Water DEMO b
) 2013_10_31 dr water semi g.b

£ 2013_11_01 drwhb

) 2014_10_31 dr water semi g.b

[2) 7_18_2013 drinking water correct.b
I2) 7_18_2013 drinking water.b

IZ2) 7_19_2013 drinking water correct2 b
I3 & high matrix.b

= ab

I a_ISTDb

I3 APXIKA ETKATAZTAZHE

I2) drinking water...b

I2) drinking water.b

) eviendb

) System Volume Information

% lNpoypapUatiopoC, EMAOYN MAPAUETPWV

= |IEI-1
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75 | As 0.09 039 NIA 106 | [Cd]
M,
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82 | [Se] 0.09 NIA NIA A 111 | Cd
83 | [8e] 039 099 099 206 | [Pb]
106 | [Cd] 099 NIA NIA 207 | [Pb]
108 | [Cd] 0.99 NiA NiA | GowMassScsle | [ Hement 208 | Pb k=
111 | Cd 0.39 NIA NIA 238 | U
205 | [Pbl 039 039 HiAy # Correction Equations: 8 Clear All
207 | [Pb] 039 039 NIA
208 | Pb 039 0.09 NiA g | ’ Eaicd ]
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Batch o x
Acq Method | Data Analysis Method | Sample List |
Acq Parameters | PeriPumplISIS | Tune |
| Acq Mode | Tune Mode No Gas He HEHe
Quick Scan 2 @ ¥
(Spectrum ) —
Stabilization Time [zec] 0 10 10
| Spectrum Mode Option | Resolution Standard Narrow Peak Standard
Peak Patterr: N - IntegTime IntegTime IntegTime ;I
Fax Fattem Mass | ElementName |Monitor|+05u| /Mass |+05u| /Mass |[+05u| [Mass
. [sec] [sec] [sec]
Feplicates:
LHSTD 0.09
Sweeps/Replicate: 100 ‘ 27 | Al NIA 039 NIA
Total Acg Time | %k 45 | 8c-ISTD v 0.09 0.09 0.09
47| Ti NiA NiA 0.39
85675 sec
51|V 0.39 Ni& Ni&
52 | Cr 0.09 Ni& 0.39
B3| M 0.39 Ni& Ni&
56 | Fe 0.09 0.09 0.09
60 | Ni 0.39 Ni& Ni&
66 | Zn Ni& 0.39 Ni&
N 72 | Ge-ISTD v 0.09 0.09 0.09
75 | As 0.09 0.39 Ni&
77| [As] 0.39 Ni& Ni&
82 | [Se] 0.09 Ni& Ni&
83 | [Se] 0.39 0.99 0.99
106 | [Cd] 0.99 Ni& Ni&
108 | [Cd] 0.99 Ni& Ni&
111 | Cd 0.39 Ni& Ni&
206 | [Pb] 0.39 0.39 Ni&
207 | [Pb] 0.39 0.39 Ni&
208 | Pb 0.39 0.09 Ni&
238 | U 0.39 Ni& Ni&
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: File Edit View Instrument Tools Help Script
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Batch [¥ | |8 & (& | DataAnalysis B BB ] B Defaultlayout | 03 PlasmaOn

ALs i & 18 il iy

¥ My Computer

< Local Disc (C:)

< Local Disc (D))
[ SRECYCLEBIN
[ 2013_06_21 drinking water 3.b
[ 2013_07_17 Drinking \Water DEMO.b
[ 2013_10_31 dr water semi g.b
3 2013_11_01drwb
[ 2013_7_18 drinking water correct.b
[ 2013_7_18 drinking water.b
[ 2013_7_19 drinking water.b
22 2013 _7_25Evib
I 2 high matrix.b
S ab
£ a_ISTDb
) APXIKA ETKATAZTAZHZ
) kostas nikoletta.b
) SPANOS
©) studentb

I System Volume Information

=3 ° ® [
i instrument programming, parameter selection

Emor: =] =nflFv

Meter1 Meter2 Meter3 Meterd Meter5
Batch ox

Batch ) i AddtoQueue [# [ ValidateMethod |gff A = DAMethod Task | & ~ @f ¥ [Z
Acq Method | Data Analysis Method Isample List 1
‘ Basic Information I Analytel Full Quant ‘ Semi Quant l Isotope Ratio ]
Basic Calibration Parameters
Calibration Title Calibration Method EditISTD Conc | Weighting | Virtual ISTD Correction
» External Calibration = E [
Analyte Level QC Blank

Tune Mode | Mass |Name| Curve Fit Origin ISTD Min Conc| Units Level 1 | Level 2 | Level 3 | Level4 | Level 5 | Level 6 QCc1 BlkVrfy
1.»| 2:He 56 | Fe Linear Blank offset 45| 0 ppb 0 1.25 25 5 125 25 125 0.2
2 2:He 66 | Zn Linear Blank offset 72| 0 ppb 0 5 10 20 50 100 50 0.7
3 2:He 75 | As Linear Blank offset 72| 0 ppb 0 5 10 20 50 100 50 0.7
4 3:HEHe 56 | Fe Linear Blank offset 45| 0 ppb 0 1.25 25 5 125 25 125 0.2 ISTD
5 1:No Gas 56 | Fe | Linear Blank offset 450 ppb 0 125 25 5 125 25| 125 0.2 Tune Mode * [ Mass” |Name| Units [1STD |
6 2:He 27| Al | Linear Blank offset 45| 0 ppb 0 125 25 5 125 25 125 0.2 L 1:No Gas 6| LS | ppm
7 1:No Gas 60 | Ni | Linear Blank offset 45| 0 ppb 0 25 5 10 25 50 25 0.4 g 2:He 6| LS | ppm
8 3: HEHe 47| Ti Linear Blank offset 45| 0 ppb 0 125 25 5 125 25 125 0.2 & 3:HEHe 6| LS | ppm
9 1:No Gas 51|V Linear Blank offset 45| 0 ppb 0 125 25 5 125 25 125 0.2 4 1:No Gas 45 | Sel | ppm
10 1:No Gas 111 | Cd | Linear Blank offset <None> | 0 ppb 0 5 10 20 50 100 50 0.7 g 2:He 45 | Scl | ppm
11 1:No Gas 208 | Pb | Linear Blank offset <None> | 0 ppb 0 25 5 10 25 50 25 0.4 § 3:HEHe 45 | Sl | ppm
12 1:No Gas 238 | U Linear Blank offset <None> | 0 ppb 0 125 25 5 125 25 125 0.2 & 1:No Gas 72 | Gedl | ppm
13 | 1:NoGas 52| Cr | Linear Blank offset 450 ppb 0 1.25 25 5 125 25| 125 0.2 g 2:He 72 | Gedl | ppm
14 1:No Gas 75| As | Linear Blank offset 72| 0 ppb 0 5 10 20 50 100 50 0.7 g 3:HEHe 72 | Gedl | ppm
15 2:He 208 | Pb Linear Blank offset <None> | 0 ppb 0 25 5 10 25 50 25 0.4
16 3:HEHe 52| Cr Linear Blank offset 45| 0 ppb 0 1.25 25 5 125 25 125 0.2

¥
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: File Edit View Instrument Tools Help Script

Batch ¥ [ of | & (4 | DataAnalysis B B8 | B B8 Defaultlayout | D¢ Plasma OFf | ALS fify @ 18 L Ik R e ”‘ On li ne anal Sis
Task Bar [ X |Instrument Status . y O x
Quese - =
IF/BK Press | 277E+2| Pa Analyzer Press | 147E-4| Pa He\roI;rrtl;:E 1000 % Water Temp 177 C S/C Temp (L) 20 T
Queve O x
Queue 10 Task x @ @ Configuration [ PauseatBatchEnd  Vial# at End: <No Move> - % Plasma Off at End ﬁ i3 | Skip Warm-up
Task Name Status Calibration Import Start Time End Time Start Line End Line Current Line ;I
63 % Standard Lenses Tune @ Succeeded 510/2014 1:05 PM 510/2014 1:06 FM
64 % HWw Settings: Resolution/Axis @ Succeeded 510/2014 1:06 FM 510/2014 1:08 PM
65 % FPerformance Report @ Succeeded 510/2014 1:08 PM 5102014 111 PM
&6 e 2014_5_10 drinking water @ Succeeded 5M10/2014 1:19 PM 510/2014 3.53 FM Calibration Standards: 1 | Blank Samples: 1 Blank Samples: 1
&7 & 2014_5_10 e drinking water 2 @ Succeeded 510/2014 3.53 FM 510/2014 6:06 PM Calibration Standards: 1 | Blank Samples: 1 Blank Samples: 1
68 ) tting . @ Succeeded 5/22/2014 10:26 AM 5/22/2014 10:50 AM
69 % HWw/ Settings: EM @ Succeeded 5/22/2014 10:50 AM 5/22/2014 10:51 AM
70 % HWw Settings: Plasma Correction @ Succeeded Bi22/2014 10:51 AM Bi22/2014 10:56 AM
K % Standard Lenses Tune @ Succeeded Bi22/2014 10:56 AM Bi22/2014 10:57 AM
7z % HWw Settings: Resolution/Axis @ Succeeded Bi22/2014 10:57 AM Bi22/2014 10:57 AM
73 % FPerformance Report @ Succeeded Bi22/2014 10:57 AM Bi22/2014 11:00 AM
74 % Standard Full Spectrum @ Succeeded 5/22/2014 11:00 AM 5/22/2014 11:03 AM
75 | 2014_05_22 'z‘ In Process 52272014 11147 AM Calibration Standards: 1 | Check Samples 1:1 Calibration Standards: 1 =
Samplelist - 2014_05_22b O X ||Real Time Display ox
I RESES Acquisition P (@) b DisplayE@ 5
Sampltin| s 2| 55
=l Acquisition Order o Calibration Standards = p
Sequence Flow el Sample Sample el Vialg X;i;:
1 »/| Calibration Standards Liwe Heme 351
2 Unknown Samples — Lot 322:
3 Blank Samples LI ] 2 SGBlk Semi Quant Blank 1201 2754
3 CalStd Std 5ppb 1202 . | 254
R 4 CalStd Std 10ppb 1203 E 2'232
""""" Block Name | Peri.. | Unit | Reset.. 5 sas Semi Quant Stan 1203 1.75
' Blank | 2| Sampl 6 | calsu Std 20ppb 1204 2]
: Check | 2| Samel |7 CalStd Std 30ppb 1205 n.?;:
=) Available Block List 8 0.5+
0.25
Block Name Block Type 9 i —. -|--hl,- ISP N N N N
1 Calibration St | Calib Standard 10 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250
2 Unknown Sam Unknown Sam | _ :1| I _'ILI Mass
» Method Error List o x
PeriPump Uptake: 19 sec Tune Mode Name: No Gas  Elapsed Time(Total): 46 / 3557 sec

11:17 AM

014



Online ICP-MS Data Analysis - 2013 10 31 dr water semi g.b

: File Edit View Process DA Method Report Tools Global Help * ” y
+ -] & EEY @' DA Methed Editor Q Process Batch | ff] | @ BEEEE Default Layout 24 Conc EH Count | BB B BB Default Columns “‘ IEK vn ua Kau“Uva
Batch Table : FullQuant ” x
Sample: 4 45 | Sample Type: <All> »|| Analyte: €3/27 Al [He] ~|& 5D Tune Mode:| <All>  ~|i FQOutlier $¢| B 4 | % % ™ = v« ¥ Bae povol“lnong
FuIIQuant| Quick Scan
Sample 27 Al [He] 47 Ti [HEHe] 51 V [No Gas] 51 V [He] 51 V [HEHe] 52 Cr [NoGas] | 52 Cr [HEHe] | 56 Fe [MoGas] 56 Fe [He] 56 Fe [HEHe] | 60 Ni [Mo Gas] 66 Zn [He] 75 As
% |Rict| Data File Acg. Date-Time: Type Level | Sample Mame | Conc. | Conc. RSD | Conc. | Cone. RSD | Conc. | Cone. RSD | Cone. | Cone. RSD | Conc. | Cone. RSD | Conc. | Cone. RSD | Cone. | Cone. RSD | Cone. | Conc. RSD | Conc. | Conc. RSD | Conc. | Conc. RSD | Cone. | Conc. RSD | Cone. | Conc. RSD | Cone.
1 [] | oo1cALBd | 10/31/2013 4:00:54 PM CalBlk 1| blank
2 [[] | op2caLsd | 10/31/2013 4:06:47 PM CalStd 2 | 5ppb
3 [] | op3caLSd | 10/31/2013 4:12:20 PM CalStd 3 | 10ppb
4 [] | opscaLsd | 10/31/2013 4:17:53 PM CalStd 4 | 20 ppb
5 [] | ooscALSd | 10/31/2013 4:23:20 PM CalStd 5 | 50 ppb
J 4| i L2
Spectrum Calibration Curve - 1/( 2 pages ) x
(¥ ¢ EEE TweMode[NoGs - T ¢ EES =1
P W | B B @ B | v L g Ig s : Q Process Batch Curve Fit: Crigin: Weight: ISTD:
Tune Mode = Mo Gas : 00BCALS.d 2T A [Hf] Mo available calibration poinis A7 Ti [H_EHe] Mo available calibration poinis B1v [NgGas] No available calibration poinis v [Hg] Mo available calibration points
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- wy wy wy wy
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Offline ICP-MS Data A

Process Batch

= Nl E| & 2y B’ DA Method Editor 'z @ | = Conc = Count | B E Default Columns
4 4 4
! File Edit View Process DAMethod Report Tools Global Help o% A A
Betch Tabe - FulQuart » Amote EOHATA TTOOOTIKNG AVAAUOCING x
FQOutlier PF | B 3 [ 4 9 = o 4 ¢
Sample: 40 4F | Sample Type: <All> v || Analyte: €3 27 Al [No Gas] ~|Ey ISTD: Tune Mode: | <All> -
FullQuant | Quick Scan
—
Sample 27 Al [No Gas] 47 Ti [No Gas] 51 V [No Gas] 52 Cr [No Gas] 55 Mn [No Gas] 56 Fe [No Gas] 60 Ni [No Gas] 63 Cu [NoGas] 66 Zn [No Ge[4]
% |Rict| Data File Acg. Date-Time Type Level Sample Name Conc. [ppb ]| Conc. RSD | Conc. [ppb ]| Conc. RSD | Conc. [ppb ]| Conc. RSD | Conc. [ ppb ]| Conc. RSD | Conc. [ppb ]| Conc. RSD | Conc. [ppb ]| Conc. RSD | Conc. [ ppb ]| Conc. RSD | Conc. [ppb 1| Conc. RSD | Conc. [ppb ]| Con
1 [C] | od1CALBd | 1/23/2015 10:23:30 AM CalBlk 1 | Calibration Blank 5% 0.000 NiA 0.000 NiA 0.000 NiA 0.000 NiA 0.000 NiA 0.000 NiA 0.000 NiA 0.000 NiA 0.000
2 [[] | ob2caLSd | 172372015 10:27:50 AM Calstd 2 | Std 5 ppb mixt Agilent 27245 04 1212 132 5718 {k= 5.887 03 6.377 02 31413 08 5.903 02 6.922 086 15.010
3 [[] | ob3cALSd | 172372015 10:31:51 AM Calstd 3 | Std 10 ppb mixt Agilent 21871 10 0.085 223 10757 08 11.038 07 13.156 07 12.916 13 11.203 08 12.436 086 17472 [
4 [[] | op4caLSd | 172372015 10:35:53 AM Calstd 4 | Std 50 ppb mixt Agilent 58.269 12 0.452 169 50436 17 51.094 14 61.180 12 59.667 39 52.388 23 59.385 18 61.639 7
5 [C] | opsCALSd | 1/23/2015 10:39:47 AM Calstd 5 | Std 100 ppb mixt Agilent 98.452 06 0.134 87 100.092 04 100.785 03 99.309 k3 95.388 08 101.594 07 102237 03 99.952
& [C] | obsCALSd | 1/23/2015 10:43:41 AM Calstd 6 | Std 200 ppb mixt Agilent 204533 14 0.388 259 202.492 04 202.855 086 201.690 07 194 594 11 201.907 07 203.860 0.1 204918
7 [[] | ob7cALSd | 1/23/2015 10:47:33 AM Calstd 7 | Std 300 ppb mixt Agilent 295.350 03 0.843 78 298.198 02 297.603 04 297.112 0.6 302.993 05 297.744 04 295.003 02 294.381
a [C] | obecALSd | 1/23/2015 10:51:26 AM Calstd & | Std 5 Mo, Ti ppb TEI <0.000 NiA 4973 14 0.035 7 <0.000 NiA 0.287 21 <0.000 NiA <0.000 NiA 0.302 6.1 10.992
9 [C] | opocALSd | 1/23/2015 10:55:27 AM Calstd 9 | Std 10 Mo.Ti ppb TEI <0.000 NiA 10221 07 0.051 L <0.000 NiA 0273 10 <0.000 NiA 0.105 139 0.346 13 9.634
10 [C] | o10cALSd | 1/23/2015 10:59:29 AM Calstd 10 | Std 50 Mo, Ti ppb TEI 80571 02 51.392 086 0.280 24 <0.000 NiA 13.952 04 5.675 6.1 0.178 B, 1.103 12 49.374
1 [ | o11cALSd | 172372015 11:03:25 AM Calstd 11 | Std 100 Mo, Ti ppb TEI 0.814 106 99283 086 0.645 {15 0.005 934 0.375 15 7719 53 0.056 163 <0.000 NiA 14.352
12 * | [O] | 0128MPLd | 1/23/2015 11:07:26 AM Sample BED 13231 05 0.604 6.6 0.366 21 4418 03 1455 12 <0.000 NiA 2739 1.3 <0.000 NiA 3.057
13 [ | 0138MPLd | 1/23/2015 11:11:21 AM Sample B1 126.190 03 0.483 84 0222 [k 4.895 05 3.609 08 <0.000 NiA 8.608 086 2524 05 <0.000
14 * | [O] | 0148MPLd | 1/23/2015 11:15:18 AM Sample B2 102.020 09 0.504 74 0.155 42 4914 05 1.003 04 <0.000 NiA 7.313 10 1.948 10 0267
15 [[] | 0158MPLd | 1/23/2015 11:19:12 AM Sample co 0.844 5.8 0.591 13 0.327 03 4319 03 1.785 (L5 <0.000 NiA 281 0.8 <0.000 NiA 6.739
16 [ | 016SMPLd | 1/23/2015 11:23:10 AM Sample c1 146233 05 0.500 36 0.329 10 1.543 10 26.558 i 22 49.867 03 8.4861 0.0 1922 07 5.198
17 ]| 017sMPLd | 1/23/2015 11:27:05 AM Sample cz2 125.868 06 0.544 24 0.309 09 0.766 02 24682 06 <0.000 NiA 7.336 06 0.055 162 1973 ik
_I a 1 ] r
Spectrum X ||Calibration Curve - 1/( 2 pages ) x
2% ¢ BE@| TneMoseNoGs - et ¥ ¢ (@EE
P f m EL @| E|m 0 LB g I: s 'z Process Batch Curve Fit: Origin: | B Weight: 1STD:
Tune Mode = Mo Gas : 001CALB.d 27 Al [NoGas] 47 Ti [NoGas] 51V [NoGas] 52 Cr[NoGas]
o x107 o X105 |y =3696.3017 " x +1330.3800 o x107 |y =107758.4217 " x + 3187, o X107 |y =96935.6088 " x +63343,
o o R = 09998 o R = 09993 o 9939
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66 Zn [NoGas] 78 Se [NoGas] 95 Mo [NoGas] 107 Ag [NoGas]
104 o x108 | y=186824918"x +57545.51 o ¥108 |y =2740.3882 " x +32810.77 o %10 |y = 291666477 x + 8255, , x107 |y =81591.7501x +211218
g R = 0.9391 g R = 09993 g R = 09938 g R = 1.0000
' 50 100 150 200 250 0 . ; 0 s ; 0P : : . 0- : :
200.0 400.0 200.0 400.0 50.0 100.0 200.0 400.0
Mass Conc(ppb) Conc(ppb) Conc(ppb) Conc(ppb)

Calibration Blank 5% 27 Al [No Gas]

30 Samples (30 total)




% Oaoua palwyv

Tune Mode = No Gas : 0145MPL.d

100000000 4
10000000 1
1000000 -
100000 -
10000 -

Count

1000 -
1004
10+

Ma=s=




* X %
*

: Black
x dCK ) ead
* * CROSS BORDER
* 4 K COOPERATION
Project funded by
FullQuant | Quick Scan |
169 Tm 172 Yb 175 Lu 178 Hf 181 Ta 182 w 185 Re 189 Os 193 Ir 195 Pt 197 Au 202 Hg
Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. SQUnit |Conc. B5Q Unit Conc. 5Q Unit Caonc. 5QUnit | Conc. S5QUnit | Conc. 5Q Unit | Conc. 5Q Unit
1 <0.302 | ngl 7.906 | ngll 16.430 | ngl <1.996 | ngl <0402 | ngl 21.166 | ngll <1.172 | ngfl <3.154 | ngfl <0.631 | ngl <1.901 | ngl <1577 | ngl <4.600 | ngfl
2 0.862 | ngll 906.159 | ngl 2262 | ugll <1.996 | ngl <0402 | ngl 21.166 | ngll <1.172 | ngfl <3.154 | ngfl <0.631 | ngl <1.901 | ngl <1577 | ngl 52575 | ngll
3 <0.302 | ngl 1.580 | ugll 4.300 | ugll 11.408 | ngl <0402 | ngl 4233 | ngll <1.172 | ngfl <3.154 | ngfl <0.631 | ngl <1.901 | ngl <1577 | ngl <4.600 | ngfl
4 1.724 | ngll 3.047 | ugl 8.932 | ugll 5.704 | ngll <0402 | ngl 8466 | ngll <1.172 | ngfl <3.154 | ngfl 1.803 | ngll <1.901 | ngl <1577 | ngl 13.144 | ngfl
5 <0.302 | ngl 7.746 | ugl 22485 | ugl 5.704 | ngll <0402 | ngl 16.932 | ng <1.172 | ngfl <3.154 | ngfl <0.631 | ngl <1.901 | ngl <1577 | ngl <4.600 | ngfl
6 » 1.586 | ngll 9770 | ugl 29.160 | wgl <1.262 | ngfl <0.257 | ngll <0.956 | ngll <0.764 | ngll <2078 | ngll <0420 | ngl <1279 | ngll <1.073 | ngl 27108 | ngll
7 <0.185 | ngfl <0.857 | ngf <0.327 | ngl <1.262 | ngl <0257 | ngl <0.956 | ngl <0.764 | ngll <2.078 | ngl <0420 | ngl <1279 | ngl <1.073 | ngl 27108 | ngil
8 <0.185 | ng/l 9797 | ngll 1.869 | ngll <1.262 | ngll <0.257 | ngll <0.956 | ngll <0.764 | ngll <2078 | ngl <0420 | ngl <1.279 | ngll <1.073 | ngl <3.163 | ngll
k] <0.185 | ngfl <0.857 | ngf 2.804 | ngll <1.262 | ngl <0257 | ngl 32770 | ngl 6.548 | ngll <2.078 | ngl <0420 | ngl <1279 | ngl <1.073 | ngl -9.036 | nall
10 <0.185 | ng/l <0.857 | ngl 1.869 | ngll <1.262 | ng/l <0.257 | ngll 8192 | nall <0.764 | ngll <2078 | ngl <0420 | ngl <1.279 | ngl <1.073 | ng -9.036 | nall
1 <0.185 | ngfl <0.857 | ngf <0.327 | ngl <1.262 | ngl <0257 | ngl <0.956 | ngl 2183 | ngfl <2.078 | ngl <0420 | ngl <1279 | ngl <1.073 | ngl -18.072 | ngll
12 <0185 | ngl <0.857 | ngl <0.327 | ngl <1262 | ngl <0.257 | ngl <0.956 | ngl <0.764 | ngll <2078 | ngl <0.420 | ngl <1279 | ngl <1.073 | ngl <3.163 | ng/l
13 <0.185 | ngfl <0.857 | ngf <0.327 | ngl <1.262 | ngl <0257 | ngl 2731 | ngll <0.764 | ngll <2.078 | ngl <0420 | ngl <1279 | ngl <1.073 | ngl -18.072 | ngll
14 <0.185 | ngfl <0.857 | ngf <0.327 | ngl <1.262 | ngl <0257 | ngl 270466 | ngll 4.365 | ngll <2.078 | ngl <0420 | ngl <1279 | ngl <1.073 | ngl 0.000 | ngfl
J ] [ [T | E||
|| emiQuant Factor x
205 TI 208 Pb 209 Bi 232 Th 238 U ¥ e BE P2 =L HIJI“OGOTlKﬁ avdAUGn
Conc. 5Q Unit | Conc. 5Q Unit | Conc. 5Q Unit| Conc. 5Q Unit Conc. 5Q Unit @ Process Batch
23468 | nall 4920 | wal 166.189 | nafl 29.539 | nall 40.060 | nall SQ Factor Graph(He Mode)
1,656 | ugl 12.928 | gl 2361 | ual 2857 | ugh 2433 | ual x10% = 2:*”‘;‘;::‘3*9‘1
3.904 | ugl 22552 | ugll 4918 | ugl 6.447 | ugl 4.842 | ugll
8277 | ugl 38420 | ugl 9.416 | ugl 13.851 | ugll 9.503 | ugl
20438 | ugl 89.143 | ugl 22046 | ugl 34762 | ugl 23.876 | ugl
25122 | ugll 102.051 | ugl 23072 | ugl 42539 | ugl 25.000 | ugl 3
<0.381 | ngl 58.726 | ngl 7.934 | ngll 17.914 | ngll 2.609 | ngll § e ] ]l‘l Py ™
4350 | ngl 85587 | nal 22673 | ngl 422318 | ngl 120990 | ngh 2 ¥ | 4
4.350 | ngll 5177 | ugll 15.870 | ngl 212.382 | ngll 713.500 | ngll . ]I f{
10.874 | ngl 13425 | ngl -2267 | nall 34456 | nall 439.479 | ngll iy L ® e
4.350 | ngll 129229 | nall -4.534 | nall 28943 | nal 353.855 | ngll '/ f v \ ./‘ <
<0.381 | ngl 436.494 | ngll -5.667 | nall 34456 | nall 2610 | ngll f \l 1 J
<0.381 | ngl 2495 | ugl 2267 | ngll -2.756 | ngll -0.870 | nall .\. M ':‘"-f
4350 | ngll 6.970 | ugl -3.401 | ngll 13781 | ngll 1412 | ugll 04 f & 1. | .-i,--- . | | | | | | | |
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: File Edit View Process DA Method Report Tools Global Help
= Nl E| & ErY B’ DA Method Editor 'z ProcessBaich | @) | &8 BB BB BB Default Layout | = Conc =5 Count | BE B § Default Columns
Batch Table : SemiQuant x
Sample: 4 ¥ | Sample Type: <All> +| Analyte <3 7 Li ~|Ed ISTD: Tune Mode: SQOutliers: PE | B 5 | 5 W P 4 g
FullQuant |Quick5c:an|
Sample 7 Li 9 Be 1B i2¢C 14 N 23 Na 24 Mg 27 Al -~
% | Rict Data File Acg. Date-Time Type Sample Name Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unit Conc. 5Q Unif
1 * | [] | oD1CALEBd 10/31/2013 4:00:54 | CalBlk blank 592.306 | nall <125.313 | ngll 2.849 | uall 18.750 | mall 2655.396 | mall 338.802 | ugl 19.698 | ugll 188.959 | ugl
2 [ | oozcaLsd 10/31/2013 4:06:47 | SQStd 5ppb 44311 | nall 267.859 | nall 426.287 | nall 3.123 | mall 56.382 | mall 52719 | ugll 5.606 | ugll 25.000 | ugll
3 * | [ | oo3cALSd 10/31/2013 4:12:220 | CalStd 10ppb <15.509 | ngl 642.880 | nall 426.287 | nall 2985 | mall 41465 | mall 49.697 | ugll 4678 | uall 26.058 | ugll
4 * | [ | oo4cALSd 10/31/2013 4:17:53 | CalStd 20 ppb <15.509 | ngl 535.729 | nall 511.547 | nagll 2934 | mall 355713 | mall 43.896 | ugll 5.368 | uall 25793 | ugll
5 * | [ | ooscALSd 10/31/2013 4:23:220 | CalStd 50 ppb <15.509 | ngll 1.982 | ugll 341.028 | nall 3.029 | mall 477.159 | mall 51.021 | ugll 8.816 | ugl 29.529 | ugll
& * | [ | ob6CALSd 10/31/2013 4:28:40 | CalStd 100 ppb 177.247 | ngll 5.842 | ugll <29.839 | ngll 3.300 | mall 519.507 | mall 51.855 | ugll 12,556 | ugll 34130 | ugll E
7 * | [ | o13sMPLd 10/31/2013 5:07:38 | Sample uperkatharo <15.509 | ngl <18.750 | ngll 85.256 | nall 4.037 | mall 400.702 | mall 15.565 | ugll 293.304 | nall 13.650 | wgll
8 * | [ | oo7sMPLd 10/31/2013 4:33:54 | Sample eviva <15.509 | ngl <18.750 | ngll nail 41.876 | mall 286.155 | mall 289115 | ugll 180774 | ugl 7131 | ual
k] * | [ | o08sMPLd 10/31/2013 4:39:09 | Sample dios 221559 | ngll <18.750 | ngll 3.155 | ugll 83.445 | mall 393.037 | mall 670.185 | ugll 4.086 | mall 9.895 | ugll
10 w | [ | oogsmPLd 10/31/2013 4:46:40 | Sample zagori <15.509 | ngll <18.750 | ngll nail 61416 | mall 316.814 | mall 317.965 | ugll 696.932 | ugll 7.098 | ugll
1 * | [ | o10sMPLd 10/31/2013 4:51:54 | Sample vikos <15.509 | ngll <18.750 | ngll nail 67.703 | mall 397.011 | mall 319.970 | ugll 239.097 | ugl 13254 | ugll
12 [ | o11smPLd 10/31/2013 45708 Sample apionismeno <15.509 | ngll <18.750 | ngll <29.839 | ngll 9982 | mgll 361.384 | magll 18174 | ugl 722094 | ng! 12595 | ugl E
13 v | [ | o12sMPLd 104312013 5:02:23 Sample apestagmeno <15.509 | ng/l <18.750 | ngll <29.839 | ngll 6287 | mgll 330724 | magll 12933 | ugl 801.096 | ng! 10126 | ugl
14 * | [ | 014sMPLd 10/31/2013 5:12:52 | Sample kavala 88623 | nall <18.750 | ngll 596.807 | nall 59.340 | mall 355.706 | mall 697.641 | ugll 1.916 | mall 11.377 | ugl -
_1 4 1 | *
Spectrum X ||SemiQuant Factor b 4
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Common borders. Common solutions.

To AIMAE xpnuatodotndnke pe 145.000E yia pla 3etia

70.000E avaAwoipa, avtaAAaKTIKA, EOTTAIOHO

Launch Meeting, region workshop, training professional, joint treep, eMS, ek0£cs1g/4pnvo, International Conference
5 yEAn AEN AINAE

5 e€EWTEPIKOI CUVEPYATEG

International Conference, “Environmental Toxicants in Freshwater & Marine Ecosystem in the Black Sea Basin”, GR
2020

International Symposium, “Deltas and Wetlands”, RO 2020

International Conference, “Environmental Challenges in the Black Sea Basin: Impact on Human Health”, RO 2020
Meplocotepa amo 14 emMOTNHOVIKEG ANPOCIEUCEIG

10 AVaKoIVWOEIG GE GUVEDpPLA

12 poster MapoucIACEIG OE OCUVEDPLA, CUHHETOXN (POITNTWV

OUPHETOXN 3 POoPEC oE TMpoedpeio dleEBVWY cuvedpiwv
YVWPLIHIEC KAl CUVEPYACIEG PHE TTAVEMOTAYLA, EPYACTHPLA, TOTIOUG
Eivalt n KaAUtepn Kal apTiOTEPN EMOTNHOVIKN EUTIEIPIA TTOU E€iXa MEXPL CAMEPA OTNV EMOTNHOVIKA Hou Kapiépa !!!!
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