Poluanti. Procedee de degradarea a
acestora. Toxicitate.

Rezultate profesionale anterioare si
planuri pe termen scurt

Dr. Mariana Neamtu




Metode de oxidare

Poluanti/
Micropoluanti

Nitomoscuri (nitromosc
xilen (NMX), nitromosc
cetona (NMK), nitromosc
ambret (NMA), nitromosc
mosken (NMM),
nitromosc tibeten (NMT))

Bisfenolul A (BPA)

Coloranti textili (RY84,
RR120, RBS, Disperse
Red 354, Procion Marine
H-EXL)

Alchilfenoletoxilati
Nonilfenol
Octilfenol

Medicamente (atenolol,
claritromicina,
gabapenten, metformin,
metoptolol, primidon,
paracetamol)

Alti compusi chimici
(benzotriazol, polifenaoli,

matilhan—zAtrinzAl At~

Specii reactive ale
oxigenului (ROS)
rezultate din
precedeele:

Fe(ll)/H,0,
UV/Fe(ll)/H,0,
solar/Fe(ll)/H,0,
UV/Fe(ll)/H,0,
uv/Cu(ll)/Fe(lll)/H,0,
UV/Fe(lll)oxalat/H,0,
UV/Fe(lll)/H,0,
dark/Fe(ll)/H,0,
solar/Fe(lll)oxalat/H, 0,
UV/Fe(ll)

Zeoliti (FeY$5, FeY11.5,
FeY80)

Al-Fe PILC

hidrochinona

2-hidroxi-4-(Nacetil)

Aminofenol
acetamida
p-benzochinona
fenolul

acidul oxamic
acidul glicolic
acidul tartronic
acidul maleic
acidul glioxilic
acidul ketomalonic
acidul oxalic
acidul acetic
acidul formic
etc

avansate (AOPs)

Produsii de degradare

Teste de toxicitate

Testul de bioluminiscenta
(Vibrio fisheri)

Testul YES (Yeast
Estrogen Screen)
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Nitomosc xilen

Nitomosc cetona
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Tehnici de laborator utilizate
(O . q; :

Metode cromatografice (HPLC, HPICE,
TLC, GC/MS)

UV/VIS , ICP-AES, TOC,

XRD, FTIR, XPS

Teste de ecotoxicitate si cancerigenitate




Testul de cancerigenitate (YES)

ER
romoter

Lac-Z

Yeast cell Cytoplasm

Saccharomyces
cerevisiae

\
\
\

Estrogen
Estrogen Receptor

Activated Receptor

human estrogen
receptor

estrogen responsive
element

reporter gene
chlorophenol red-

p -D-galactopyranoside

Routledge, E. J., Sumpter, J. P. (1996), Environ. Toxicol. Chem. 15, 241-248




Cateva rezultate

FeY5 FeY11l.5 FeY80 FeZSMS5S

Catalytical removal of RY84. Initial conditions:
C%dye) = 100 mg/L, pH=5, C°(H,0,) = 20mM,
COcatal) =1g/L and reaction time of 120 min.

Neamtu M., Catrinescu C., Kettrup A. (2004),
Applied Catalysis: Environmental, 51, 149-157.
Neamtu M., Zaharia C., Catrinescu C., Yediler
A., Macoveanu M., Kettrup A. (2004), Applied
Catalysis: Environmental 48, 287-294

H Color removal, %
. H COD removal, %
| _ TOC removal, %
- I' H202 decomposition,
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Effect of DNOM upon photodegradation of

nonylphenol. Initial conditions: 2.55x10> M NP,
10°C

Neamtu M., Frimmel, F. H. (2006), Science of the
Total Environment 369 (1-3), 295-306




before irradiation

HPLC chromatogram of nonylphenol
and its intermediates (phenol and 1,4-
dihydroxylbenzene).

Initial conditions: 2.55x10~ M of NP,
pH 5.4, 10°C, 50 mM H,0,. Peak
identities are as follows: (1) DHB; (2)
phenol; (3) nonylphenol

after 80h irradiation

Neamtu M., Frimmel, F. H.
(2006) Photodegradation of
endocrine disrupting chemical
nonylphenol by simulated solar
UV-irradiation, Science of the
Total Environment 369 (1-3),
Retention time, min 295-306




Produsii degradarii
HPICE

Conductivity (uS)

10

Time (min)

Procion Marine H-EXL after 60 minutes of
the catalytic oxidation.

Applied Catalysis: Environmental 48, (2004), 287.
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Disperse Red 354 after 30 minutes irradiation with
24.5 mmol H,0O,/L.

Peak identities are as follows: 1, formate; 2, chloride;
3, nitrate; 4, sulphate; 5, oxalate.

Dyes and Pigments, 60, (2004), 61.
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Produsii degradarii

P

Degradation of Bisphenol A in MilliQ water and formation of products upon
irradiation at 253.7 nm in the presence of 250 uM H,O, (a) and 750 uM H,O, (b)

Neamtu M., Frimmel F. H. (2006) Degradation of endocrine disrupting Bisphenol A by 254 nm
irradiation in different water matrices and effect on yeast cells, Water Research, 40, 3745-3750
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Universitit Karlsruhe, Engler-Bunte-Institut, Bereich Wasserchemie




Mecanismul degradarii

The possible mechanism of the degradation
of paracetamol (1—paracetamol, 2—
hydroquinone, 3—2-hydroxy-4-(Nacetyl)
aminophenol, 4—acetamide, 5—p-
benzoquinone, 6—oxamic

acid, 7—glycolic acid, 8—tartronic acid, 9—
maleic acid, 10—glyoxylic acid, 11—
ketomalonic acid, 12—oxalic acid).

Neamtu M., Bobu M., Kettrup A., Siminiceanu
I. (2013). Journal of Environmental Science and
Health, Part A, 48 (10), 1264 — 1271.




Testul YES
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Dilution fraction of irradiated sample in YES test solution

0,01
Dilution fraction of irradiated sample in YES test solution

b

Yeast screening of estrogen activity for experiments under solar simulator irradiation in the absence
(a) and in presence of 50 mmol/l H,O, (b). Initial conditions: 2.55x10> M of nonylphenol, pH 5.4,
10°C. The axis X represents the dilution fraction of tested sample across 12 wells in a 96-well plate
(undiluted — 1, second — 0.5, third — 0.25 etc)

Neamtu M., Frimmel, F. H. (2006) Photodegradation of endocrine disrupting chemical nonylphenol
by simulated solar UV-irradiation, Science of the Total Environment 369 (1-3), 295-306
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Testul YES

= 0min MilliQ

® 60 min g Rhine

A 120 min WW
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0,01 0,1 0,01 0,1
dilution rate of test solution dilution rate of test solution

a) b)

Response of estrogen screen for irradiated samples. (a) Disappearance of estrogenic activity of
bisphenol A in MilliQ water with irradiation time; (b) Disappearance of estrogenic activity of
bisphenol A in different waters, irradiation time 120 min. Initial conditions: 520 uM of bisphenol A,

500 uM H,O,. The X axis represents the dilution fraction of tested sample across
well plate (undiluted — 1, second — 0.5, third— (.25, etc.)

12 wells in a 96-

Neamtu M., Frimmel F. H. (2006) Degradation of endocrine disrupting Bisphenol A by 254 nm
irradiation in different water matrices and effect on yeast cells, Water Research, 40, 3745-3750
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Testul YES

Yeast screening of estrogen
activity of OP under solar
simulator irradiation  for
experiments: (a) — under
solar irradiation in the initial
presence of 61 mg NO;/L,
100ug Fe (IID/L, 750 mg
HCO;/L (b) — under solar
simulated irradiation in the
A e - - presence of 50 mM H,0,, (c)
dilution fraction of test solution diluition fraction of test solution — under solar l"ddidinll, in

the presence of Rhine River
T & River Rnine b) and Hohloh Lake water.
1o ooreen Irradiation time 8h. The axis
X represents the dilution
fraction of tested sample
across 12 wells in a 96-well
plate (undiluted — 1, second
— 0.5, third — 0.25 etc)

o5 , Neamtu M., Popa D. M.,
dilution fraction of test solution Fl‘llnmel F H : (2 0 O 9 ) ;

o) Journal of Hazardous
Materials, 164, 1561 -
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Testul de bioluminiscenta
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Percentage of inhibition (%)

60 80

Time (min)

—— UV/Fe(llyH202
—=— UV/H202

Relative toxicity index

20

Time (min)

Percentage inhibition after 15 minutes incubation by Toxicity assay using the bacterium Vibrio fisheri in

the bacterium Vibrio fisheri in LUMIStox300 of
Procion Marine H-EXL azo-dye. Initial conditions
were 100 mg/L azo-dye, pH=5, t=50°C, catalyst
concentration 1 g/L and 20 mmol/L H,0,.

LUMIStox 300 during the treatment. Incubation time
30 minutes. Initial conditions: C%(dye) = 100 mg/L,
C%(H,0,) =5 mM, C%(Fe?*) =0.25 mM

Neamtu M., Zaharia C., Catrinescu C., Yediler A., Macoveanu M., Kettrup A. (2004), Applied Catalysis:

Environmental 48, 287-294.

Neamtu M., Yediler A., Siminiceanu [., Kettrup A. (2003), Journal of Photochemistry and Photobiology

A: Chemistry, 161 (1), 87-93.




Testul de bioluminiscenta

Relative toxicity index

Time (min)

Toxicity assay using the bacterium Vibrio fisheri in LUMIStox 300 during the
treatment with different catalysts. Incubation time 30 minutes. Initial conditions were
100 mg/L azo-dye, pH=5, t=50°C, catalyst concentration 1 g/LL and 20 mmol/L H,O,.

Neamtu M., Catrinescu C., Kettrup A. (2004) Effect of dealumination of iron (III) -
exchanged Y zeolites on oxidation of reactive yellow 84 azo dye in the presence of hydrogen
peroxide, Applied Catalysis: Environmental, 51, 149-157.
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Planuri pe termen
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