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\- Emerging pollutants

Y- Persistent Organic Pollutants
Y- Pseudo-persistent

f- Endocrine disruptors
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- Nanomaterial

- Benzotriazoles

- United States Geological Survey
- Microcystins
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- Cyanobacter
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- Emergent Pollutants

- Endocrine—disrupting compounds
- Emergent Micro Pollutants

- Disinfection By-Products

- Natural Organic Matters

- Trihalomethanes
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- Persistent Organic Pollutant
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Y- Pseudo-persistent organic pollutants

f- Analyte

- Pentachlorophenol

#- Surfactants
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Y- Methyl tert-butyl ether
Y- Bioactive

f- Bioaccumulative
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1- Nonomaterials

2- Siloxane (octamethylcyclotetrasiloxane decamethylcyclopentasiloxane , dodecamethylcyelohexasiloxane)
3- Trihalomethanes

4- Dibromochloromethane

5- Bromodichloromethane

#- tribromomethane
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Y- Endocrine—disrupting compounds
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\- Point source & diffuse sources
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\- Micropollutants
Y- Hydrophobic
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Y- Polycyclic aromatic hydrocarbon
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\- Eco-toxicological
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Y- PhACs

Y- Food and Drug Administration, FDA
f- Surfactants

o- Alkyl Benzene Sulfonate, ABS
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\- Linear alkyl benzene
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\- Flame retardants

Y- Plasticizer

Y- Bioaccumulative

f- Registration, Evaluation, Authorisation and Restriction of Chemicals



Fo IFe0/ o1/ 1F selisi sloonsy Y guipdich y gyt - plg Joid

(PS) ¢ pliw o (PVC) sl Ltsg by G| Sas VIS £55 &) Ay . diind ol SV gazms plos g Setw My
5 6 pdyillanil Sgupe sla 50933l 45 laosiiSp 5 ab b 4t I 3929 NV gase ol 10 BPA) Joib s 5 Sl S s
3 e doaisSe 5 aisd oo oolatnl (Solodly LS 5y aS aied (slge e il oo latS ol
il oo LSS L lacSileg,l oolgils (S jb 4y 5 U sl Sdgilgas sl o sl S yad sl (ol s
slos,lal § 8 slagglon ubs (b dlozjl(adl DKL Sl )lns b (otan pliord olso
s b ye Jreadys

63y § & y30 3 PVC 03,18 PVC _Seies My ¥ g 500 053 50 (lod i § 0,15 1 VLS slaoniiSa s 59!
(Eymas oy daplasle U 1b g Vga e ot (om s Slapaw LD 5 Al (Vg e 0]y ol
Olore 4 VLS 5l 05 (aele Sy dgam AV L)l )0 095 o0 ooliiwl (SBp 5 (059 Sl skl
DIDP (Di-isononyl-phthalat) DINP Jol_& 5 s 45 05— oo esli ol Y(ECPI) glala g dlge g 00iSp 5
ol Jsse 59 Lo, S 90 4 LbeuYlis .ol (Di-2-propyl-heptyl-phthalat) DPHP 4 (Di-isodecyl- phthalate)
o255 5 5 @1V 3 Ghar 1) THMW L YU 58050 035 L 5 (ol 0,55 5o 8 o317 6 1) TLMW L
L olge oyl 1y edigmis o ymitiiie S jlansrs )0 g la OV gasre 31 Solaway SYLS Wl co (goiudals ((J—ol
5852158 o ST 5 o sl oo 5 Lapgans 4 Slse ol 355 5| g )5 (ot Wigey Y gaeo
3 9894 Slge (nl B 095 oo el b Sy nl )l o plodl 5 lalge> r (hie ST ALl oo oS wips oo
g oaslie oo xhw gl

(&3l o Seidly Sl o35 i lisee ¥ game 1 08 S ssliiwl s @YU e edod LoVl
(S5 2358 i — s 215 J15ee 03T S lsteds e jlaie chlisee gla iy 50 gy GRSy 5 oLl Jll
15 ol i 5 oy slace lial  lieods Corams «g5malS cgimeS Slosmo sLoml (EDCS) 55,0085
Sleog S aen 10 a5 wleols lis aliBue slo g 5 «i,ld o jlase  Sogl die) 10 Glofg ool L]
3 S—a3p slaosi 5 4 Jlasl b dlge ol [F] s 35,55 Jraudgs 5 (o (S90)98 wianns 3,5 5 559>
SS9 Slai GralS dy (Jgi s glodsbo 05,5 5 il )0 i (Gl (T glacalled 5o g oy
5 %95 Sleal e 95 Ea-b osle imar (a9l Slagygeygn olide ;5 ;S g 55 i 50 eyl S 25

S50 39 b sl ¥lis ( alaslejl sl e adss )0 T 130 5 dlge ol S 1 4z g5 b gl o i Sy

\- Phthalates

Y- European Council for Plasticizers and Intermediates
Y- Low molecular weight

f- High molecular weight

&- Semi-volatile Organic Compounds
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\- Registration, Evaluation, Authorisation and Restriction of Chemicals
Y- Molluscicides

Y- Rodenticides

f- Avicides

0- Piscicides

#- Herbicides
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Chloroacetanilide Herbicide Alachlor
Carbamate Insecticide Aldicarb
Pyrethroid Insecticide Allethrin
Triazine Herbicide Atrazine
nematicide Complex botanical compound Insecticide Azadirachtin
Organophosphate Insecticide Azinphos-methyl
Strobin Fungicide Azoxystrobin
Thiophthalimide Fungicide Captan
plant growth regulator, nematicide Insecticide Carbaryl
Carbamate
nematicide Carbamate Insecticide Carbofuran
Substituted benzene Fungicide Chlorothalonil
nematicide Organophosphate Insecticide Chlorpyrifos
Pyrethroid Insecticide Cypermethrin
Pyrethroid Insecticide Deltamethrin
Organophosphorus Insecticide Diazinon
Chlorophenoxy acid/ester Herbicide Diclofop-methyl
Urea Herbicide Diuron
Thiocarbamate Herbicide EPTC
Organophosphate Plant growth regulator Ethephon
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Pyrethroid Insecticide Fenvalerate
Azole Fungicide Fluguinconazole
Phosphonoglycine Herbicide Glyphosate
Dicarboximide Fungicide Iprodione
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Strobin Fungicide Kresoxim-methyl
Urea Herbicide Linuron
Organophosphate Insecticide Malathion
Chlorphenoxy compound Herbicide Mecoprop
microbiocide, algacide Dithiocarbamate herbicide Metam-sodium Fumigant
molluscicide Carbamate Insecticide Methiocarb
Chloroacetanilide Herbicide Metolachlor
Triazinone Herbicide Metribuzin
Organophosphate Insecticide Phosmet
Carbamate Insecticide Pirimicarb
Triazine Herbicide Prometon
Chloroacetanilide Herbicide Propachlor
Anilide Herbicide Propanil
Azole Fungicide Propiconazole
Triazine Herbicide Simazine
Compound from bacteria Insecticide Spinosad
Azole Fungicide Tebuconazole
Urea Herbicide Tebuthiuron
Uracil Herbicide Terbacil
Triazine Algicide, herbicide, microbiocide Terbuthylazine
Sulfonylurea Herbicide Thifensulfuron-methyl
Benzimidazole Fungicide Thiophanate-methyl
Thiocarbamate Herbicide Tri-allate
Chloropyridinyl Herbicide Triclopyr
Strobin Fungicide Trifl oxystrobin
2,6-Dinitroaniline Herbicide Trifl uralin
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. . Long-Term
Therapeutic Group Compounds Taxonomic Group Exposure (mg/L)
Anti-bacterial Trimethoprim Plant (duckweed) >1.0 (EC10)
Anti-bacterial (aminoglycoside) Neomycin Plant (duckweed) >1.0 (EC10)
(Aminoglycoside) anti-bacterial Streptomycin Plant (duckweed) >1.0 (EC10)
Anti-bacterial Cephalexin Plant (duckweed) >1.0 (EC10)
Anti-bacterial Ciprofloxacin Plant (duckweed) 0.106 (EC10)
Norfloxacin Plant (duckweed) 0.206 (EC10)
Anti-bacterial (macrolide Erythromycin Plant (duckweed) >1.0 (EC10)
antibiotic)
Anti-bacterial (macrolide Lincomycin Plant (duckweed) >1.0 (EC10)
antibiotic) Roxithromycin Plant (duckweed) >1.0 (EC10)
Anti-bacterial (macrolide Tylosin >1.0 (EC10)
antibiotic) Sulfadimethoxine Plant (duckweed) (duckweed) >0.044 (EC10)
Sulfamethazine Plant (duckweed) >1.0 (EC10)
Anti-bacterial (sulfonamide) Plant Plant (duckweed) 0.011 (EC10)
2.33 (EC50)
Sulfamethoxazole 2.33 (EC50)
Sulfachlorpyridazine
Chlortetracycline Plant (duckweed) 0.036 (EC10)
Doxycycline Plant (duckweed) 0.055 (EC10)
Anti-bacterial (tetracycline) Oxytetracycline Plant (duckweed) 0.788 (EC10)
Tetracycline Plant (duckweed) 4.92 (EC50)
Plant (duckweed) 0.23 (EC10)
Anti-depressant Plant (duckweed) >1.0 (EC10)
Fluvoxetine Sertraline Plant (duckweed) >1.0 (EC10)
Anti-diabetic (biguanide) Metformin Alga (green) >320.0 (EC50)
Plant (duckweed) 110.0 (EC50)
Alga (green) 74.0 (EC50)
Anti-epileptic Carbamazepine Plant (duckweed) >1.0 (EC10)
Plant (duckweed) 25.5 (EC50)
Anti-hyperlipidemic Atorvastatin Plant (duckweed) 0.085 (EC10)
Alga 5.4 (EC10)
Anti-hyperlipoproteinemic Clofibric acid Alga (green) 115.0 (EC50)
Plant (duckweed) 12.5 (EC50)
Anti-hypertensive Captropril Alga (green) 168.0 (EC50)
Plant (duckweed 25.0 (EC50)
Anti-protozoal Metronidazole Alga (green) 2.03 (EC10)
Alga (green) 19.0 (EC10)
Bone resorption inhibitor Tiludronate Alga (cyanobacteria) 13.3 (EC50)
Alga (green) 36.6 (EC50
Nicotine metabolite Cotinine Plant (duckweed) >1.0 (EC10)
Acetaminophen (paracetamol) Plant (duckweed) >1.0 (EC10)
Diclofenac Alga (green) 72.0 (EC50)
Plant (duckweed) 7.5 (EC50)
Non-steroid anti-inflammatory Ibuprofen Alga (green) 315.0 (EC50)
drug Plant (duckweed) >1.0 (EC10)
Plant (duckweed) 22.0 (EC50)
Naproxen Alga (green) >320.0 (EC50)
Plant (duckweed) 24.2 (EC50)
Estrogen Ethinylestradiol Alga 0.054 (EC10)
Metoprolol Alga (green) 7.3 (EC50)
Plant (duckweed) >320.0 (EC50)
B-Adrenergic receptor blocker Alga (green) 5.8 (EC50)
Propranolol Plant (duckweed) 114.0 (EC50)
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\- Endocrine disrupting compounds
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\- Environmental Risk Assessment
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- Risk communication

- Expected loss

- Trade —off analysis

- Cost — benefit analysis

- Cost- effectiveness analysis

- Muliatrtribute decision analysis
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- Predictive failure analysis
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- Risk quotient

- Measured environmental concentration
- Predicted no-effect concentration

- Assessment Factor

- Effective concentration

- No observable effect concentration
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- Trophic levels
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\- Frequency-based risk quotient
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\- Hazard index

Y- Chronic daily intake

Y- Reference dose

f- Cumulated hazard index
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\- Integrated Risk Index of Chemical Aquatic Pollution
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Y- Composite samples
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- Random sampling

- Systematic sampling
- Stratified sampling

- Factor group

- Cluster sampling
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- Multistage sampling
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\- Snap sample , Spot sample , Grab sample
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\- Time-Integrated (Passive) Sampling Techniques
Y- time-weighted average
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Y- National Technical Information Service

Y- Genium Publishing Corp

¥- Spectrophotoetric Methods
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\- The electron-capture detector
Y- Flame-ionization gas chromatographic detector
Y- Mass spectrometer
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\- High-performance liquid chromatography
Y- Pound per square inch
Y- Refractive index
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\- Purge — and — trap tehcnique
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1- Suppressors
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1- Tandem Mass Spectrophometry
Y- Meprobamate

Y- Ethynylestradiol
f- Progesterone

o- Caffeine

#- Testosterone

Y- Androstenedione
A- Erythromycin

a- Hydrocondone

\ »- Oxybenzone
\\- Carbamazepine
Y- Diazepam

\Y- Dilantin

\ ¥- Sulfamethoxazole
\o- Trimethoprim
\#- Atrazine

\Y- Triclosan

\ A- Pentoxifylline
\4- Diclofenac

Y .- Ibuprofen

Y- Naproxen

YY- Gemfibrozil
YY- Fluoxetine

Y¥- lopromide
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\- National Oceanic and Atmospheric Administration
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\- Fourier-transform infrared spectroscopy
Y- Micro Raman
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\- Organochlorine pesticides
y- Solid phase extraction
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\- Systematic
Y- Random
Y- Bias

¥- Accuracy
8- Quility control

£- Quility assurance plan
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\- National Institute of Standards and Technology
Y- Environmental analyte

v- Detection limit

f- Instrument detection limit

o- Lower level of detection

#- Chain of Custody
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- nitrification-effective in degradarion of

estrigens

- - — - acetylsalicylic acid-well degraded
- semi-permeable physical barrier with - diclofenace-completely persistent
pores or molecular channels — T
- pressurized process: microfiltration 1)
(MF), Ultrafiltration (UF), nanofiltration (;;— . b = w .:__\l_ remove Organic and inorganic
(NF), and reverse osmosis (RO): Gl @iy “materials from water through
MF<UF<NF<RO ) . Jbs oxidation
- efficiency of the process increases in the - agents: ozone and hydrogen
order of: NF and RO — the most effective < LS| sl | peroxide, oxygen, and air
methods of removing endocrine disrupters Lt (5 p9lid o= ) 220 T combination with UV radiation or
in wastewater recycling LU other specific catalysts
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m_embrane during filtering removal or at B and petroleum components and
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pesticides, and detergents from soil noylphenol
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- economically efficient and non- \*\:b Sl b
interfering technology for the \
environment - -
- process is dependent on plant growth, - remove pollutants using metabolism of
tolerance to toxicity, and dioaccumulation | |Microorganisms (bioremediators)
ability of plants - white root fungi-degrade a wide range of
— substances: DDT, PCB, PAU

G jlazo 31 Hopbg (sWousu¥T Bio s 5 9 (2 Lot — 950 3 (slaasa 8 V-1 JSCi

\- Advanced oxidation processes



T pslio ;1,50 lisi sloonss YT G 5 sl o ylolis slazal, 1Fed/Y/FF 1Y

dwogi ol jo ol JTolse b 1als 6l jsebss slaoan¥T B (gl Jlad (o ol 50,18 5 oolistul o)l50n
o oby ez (ool Jlab 2 slaan] B c ] ls)55  saebg sleea ¥l ahas g B> ol gl 25
L7l 5,5 18, lapT b sl wlay olprcas oS &S o a5
Seilan Bl b xh i 5 il ST slaanl 5l ookl b sy slooan¥T ,ol> Jl> 5o
S iy (LS gloan] B 4z 5 igd o0 arhal g Bl O jlaid ity adhai glaal Grizes 5 ((Fa)
aS Wigd lalawly olge S cel aliled co 0)lae (B y0 1) ,ls oo Slacars blE ogud ol Lol s S5e
)‘ )’W Sl u.io.a )*-’ b)‘}o gf]" o9 Jw)LJ JS.w.A S| u.io.a LQL)" ‘SﬁLwLM» 9 e d UMMJ J.)LEJ».C k_ALQ‘
Slge g WY ga e ddgi cel 0l 3 pl g v s g e O laan] B late cpl lals b adsl OlS 5
L5 (5l sine Sanlb 5 (Saislses shal soanl Gk 5l lyie |y s olye wile kS (sl JsSse
5 Bi> slaail b Gl sla iy, sl ille g bcuje S (V-V1) Joaz 0 [8V] o5 i o) ol sl

el ooy &S1)] gplogs Lsleod.;g}” daal

198 y5ab55 gouig¥T aphuas 5 i ciliko (slasy9lid 3 sbsy CBGHL 3 blo 11 Jgaz

o il bije i i yb

dpiuai b yleie slausy )

P _ NS 5l jeploed ‘_ng..\;ﬁYT Sl s el Bl -
oLy L 6,005 5 (Slbes loanze — | - ‘ AP
) ] Bl foan S Jgacd 5 dlge oni a8l Bi> -~
O 5l sk e @38 D500 5 o2l by oy — A )
, . } siluST 5l ol oY game b - el
lor g ol Lyl 5h cou boauVT Bas IS — . JU8 () (S slaanl

syls 1,8 - )
] Loy 51 oolisis] Sl 5 oSl o055y Cilil -
Vgl god & 325 (orlio O)j50a j5ebgi looa ¥l - 555 Sy
.. Ol
SO Lo ls slge Bi> s -
L ol Slpe S o o, Sl sl o e s Vb i by | Sl 3, el ST,
‘_gL:ao..\_;.i\” tSSL" ‘_nguz.] L;al_i)' o~ 09?5 - L _ :
ooy s5tbgs slacanYl (Microalgae)
5tbs
i s sl b Slhles sloaisp og 5 -
Iy oS S b ol oS sl iy | STy (ks St o3 e
AOPs | azd iy yioluST glaass] 8 b anslin L
Fd g S ke Foo0 5l i (COD) (poleoss ‘ Jbs o=

S oy b dslie o Cagjlae b Bl -

s il sloay ]

Slgay JS25 (s )lme (S8,5 -

Jad a Sy g oland g plibgm s, — | P05 SISy Glbes sbeania g 5l Spae - e sian coYb
Jlo 9 Oigr—l Bi gl ol g cwlin o Shee -
A 5l SVsb plej g 3k ooy @ - - ) o3l
oz 5 s JE polie J,S 5 ol sl pma — | B F slpeam VIS Gy el — s o6 sl
) biorecalcitrant
slig gloan o 5 polgn ok sloan ;e — oS Seidssl sl s> - (MBR)

@l gloow¥T i sl ol 25 -

\- Adsorption



i JFed/F/YF stbsi slooa s Y] S> g &bt — po35l Juad

15] 554895 soag¥T aphuad § B> ilisko (sl y9ld 9 Loy, B 3 bl3e ~1-1) Jgur aalol

e Ll a2y 48
2l — 950 b slaassl 2
o oy e oy — | ol LSt e S gy 255 Gl - St
b 5B 0 o gloasgls w g — b slro
ol Yy ame LS a5 b gl By e — H202 jga> ;o ,50b9 slooan¥T L (68 Sig —
odiuS S| 0aiuS Jeacds Sha b slp bl caSasT —
JSeol, glags b U5l — | wiile jsebys sbooany¥T Gis gl JaSe @Il — & ol
5 Slles san e 05 Vb g ok 655 Byman -~ o iS5l 5 ctilags cudlye S gams dag ls
6 e S S -
o (il Slge S5 — oty Sloosi¥T 005 Gwe g ags - | b ol sleanl
S SheS oaaas oS5 OH JSGoliom 2als — | (i sla g Bdo b (liiee se—5,95 585 - AQPs
Slaog o97s 4z (1) ool silsw = 9IS 05 3,5 oolil
itz 5 90iS slocsg 3575 §| 5S04 5 CL2 Sl TS5 | gy g
BB 5l ol e dbal OWSie — CaneBS 5l oolaul b ool STy 75 —
G 9 ol B slacaY 5l b glaanje — | 5 TIO2 bl ol (5)luk 5 05 Ced (Ti02) Jls 25
ol 5| SB35 1,5 il 5 slolar Feol, A
: oty Slooan¥T Bl U5 | el Al 5 Ses
sl oai VI Sy jhe Bl ol oUly pae -~ -
) FSon e Ve B dee Lol j5eby
_ ladil-a ans
Laov\.:.ﬁ” -
@918 dlge Bi> 0 sgue 3 )5 o o
. . U){_@lﬁ do_al g )Hul o ‘_gl)g e Lo -
&8 OISt g P e st sl a4 5l — ot i oV jousl
Ip 5 Llgs ol 0 0y en Cumols — )
sl oS G55 @l =l oos 0> 2 (PCPS) (5,5 g Vg ame Bl LUl —
L;‘,j)b $‘9.4 Bds> A .
24,5 5 (EDCS) 55,059, 93¢ oaisS Jioee OloS 5

9595 Soaiy¥T Bl (s 3) (S iglom b9y =)=

ou¥T Bdo oz (g labs; glul gl glagsyslid oy sl soasie Slalllas 3 gla Lo 4o

o 5] i (Sadglom i sloanl b g, il o 5 om | o 0k dams 55 5 Lams bAS B 5 T 5 Jseligs
£3)5 5 ek sleoan¥T Bis (ol OB ahas 5 O (el lasasliye g (Lo s )5 azgs 15 )0 b3,
Do iy Gl ig, b la ] 4o a8 0500 g2 jlaul JT sloeasVT 5 g0l e 5950 gy opl bl
S0t 5 aLlgF o (LaesS 5) s yoad 90 s 45 i & Anas 3150 skl 1S GBS (sloarta] 5 130 o | S o

bl JeeSS 1) H5ebgs laoan VT Bl (6l S92 g0 (Smmy 529



T pslio ;1,50 lisi sloonss YT G 5 sl o ylolis slazal, 1Fed/Y/FF IFF

Eeman sLOYU jloolawl b Houb g 6L®cé.’g‘)ﬂ R
254Bs5 sooa VT (sol> Sledlo B arhas @l s Iy Jlb 2 (hs) b Bjlaie OB aias sloan]b
(St 2575 45588 4375« (55 03l wile) pgms ashal (sloatyl )b olpem 4y sl )7 cnl Lol wols 1,8 oolisl 5 50

S oo los Gial38l s bl ‘5{1)15 Sogo (ol Ho a5 e sl

iz 5 0L (655 Bras 4 5l aebst sleean VT Bis (sl oS 5 glaanlp and blE o pege 5l S
a5 T(CWS) (coras oVl b b pod cowlio S>55 aalsm (gl oguds (l 053940 w05 cpl 390 ),
5 Slles slaanya 9 ) 5l 6 5pS 65l 4 1) sd (o0 g o (WBph ) pow b T Gl SloisS lgunsl
DN sls 6850 andas (SIS 5 conl 565 55 0 65l

SYgame g (29,10 Slge 0rg4) H5ebg sleean¥T Bi> saiej ;e g3k Sldllas 13 sl jo 4z 5
S=>o5 sl wlide ;o Sldllas ol 5 o Lol el oo i r:l;;.;l Ee—an sl o (0,8 6._.»1%4 Cudl e
2 Eymas oYU 5l oolawl 550 ;0 (Sl Sledbl LI ped 4 g Cwl 00 plsil (58,90 § 2B ialej])
21y 55 eau¥T glgil (g9l Mo B aias SIS mls (S p (Y-))) Jgoz ol uyiws 0 (DS olie

A2 oo lid Lgian YU glgl S p

[N] oo giman OYG 3 i jopbigi cWounig¥T Gis L) —Y-1) Jsus

(1) Sdo 21,15 Egman YU g ouis¥T g g5
TO-Y) FW-SSF
4 SSFCW (Carbamazepine) (. 5LL,lS
FY-YY SF-CF .
YEIV-YA/S SSE-CW
SY-AY FW-SSF
AA-Q e SF-CW (Galaxolide) sJgSYE
AY SF-CW
(ybewse;) VYV-YF
(:LML)) YF_oY FW-SF
Yo Qo SF-CW
yf-ay HSSF-CW (Diclofenac) SLdglG s
OY-YY VSSF-CW
YYy-a# SF-CW
AO SF-CW
\Y-YF SF-CW
S HSSECW (Tramadol) Jgolol 5
B-—NVeo HSSF-CW
o5l i HSSF-CWs (Paracetamol) Jsolew! )y
0-9 51 L hybrid-CWs

\- Ozonization
Y- Constructed wetlands
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\- Anaerobic membrane bioreactors
Y- Solids retention time

Y- Hydraulic retention time
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\- Membrane flux
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Removal (%)
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Androstenedione

Androsterone

El

72

50

E2

60.5

50

EE2

62

1.50, 210

E3

4.5

50

17B-Estradiol-17-acetate

79

50

Bisphenol A

65

1.50, 210

4-tert-butylphenol

33

50

nonylphenol

Octylphenol

4-tert-octylphenol

90

82.5

4-n-nonylphenol

Testosterone

Dihydrotesteron

o xS sl

Atrazine

Dicabba

Fenoprop

24D

Mecoprop

Pentachlorophenol

Mo Sk -l

Triclosan

50

78.5

50

97

Atendol

Metoprolol

Nadolol

Propranolol

Sotalol

Salbotamol

PCBs

Benzophenone

50

40

1.50,310

1.11, 283

Oxybenzene

50

54.5

Propyl Parabene

Salicylic acid

50

68

50

Antipplatelet

Codeine

paracetamol

Clopidogrel

Hydrocodone

Antagonists

Diazepam

3,0 oaids yials

Famotidine

Gastroesophageal

Lorazepam

Ranitidine

Analgesics

Carbamazepine

Citaloprain

Diclofenac

Metronidazole

Naprox

Primidone

Trazodone

Anticonvulsants

Ketoprofen

O8> (7 odS plal

Clofibric zcid

Gemifibrozil

Diuretics

Hydrochlorothiazide

Furosemide

oS5 g

Azithromycin

Clanthromycin

Ofloxaxin

Sulfamethaxazole

Trimethoprim

SR

Acetaminophen

Stimulant

Caffeine
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Naproxen 91 - 72 100 17
Atrazine - 9 - 18 9
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Propanolol Membrane Biological Reactor Reverse Osmosis 99.5
Membrane Biological Reactor Reverse Osmosis 95
Diclofenac Actlvateq sIuFige + Ultrasounds 99.7

Ultrafiltration

Membrane Biological Reactor Electrochemical Process 75
Ibuprofen Biological Activated Carbon Ultrafiltration 45
Bisphenol A Flocculants + Activated Sludge Ultrafiltration 95
Sulfonamides Membrane Biological Reactor Reverse Osmosis >93
Membrane Biological Reactor Ultrafiltration 92.6
Salicylic acid Membrane B@olog@cal Reactor Nanofiltration_ 97.3
Membrane Biological Reactor Reverse Osmosis 95.4
Activated sludge Ultrafiltration + Reverse Osmosis 99.9
Membrane Biological Reactor Reverse Osmosis 99.5
Clarithromyein Ozonat?on Ultrasound 94.3
Ozonation Ultrasound 100
Activated sludge Ultrafiltration + Reverse Osmosis 95.9
Atrazine Biological Activated Carbon Ozonation 70
Pentachlorophenol Membrane Biological Reactor Reverse Osmosis 99
Membrane Biological Reactor UV Oxidation 99
2,4-D Biological Activated Carbon Ozonation 92.9
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\- Artificial intelligence
Y- Machine Learning
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y- Neural Networks
Y- Internet of Things
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\- Support Vector Regression
y- Artificial Neural Networks
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Technical polychlorinated alkanes products \

(Alkanes, chloro)
(Algal toxins) Sl> sla pnS'ss Microcystin-LA / Cyanoginosin-LA Y
Microcystin-LR Y
Microcystin-RR s
Microcystin-YR N

2§ &y o a5l el &Y
L}J(Bioci()je tiﬂacnks/l;ormz:tijrproductjs“)a;'-‘a Methy! triclosan Y
(Biocides o 35 cus 3) Chlorodimethylphenol (Chloroxylenol) A
0-Benzyl-p-chlorophenol (Chlorophene) a
Triclocarban \e
et 59 ool 2550 lye 5 Jelse oo s Sl Trichloronitromethane (Chloropicrin) "
(Bio-terrorism / Sabotage agents)
(25 D) (ghe 2.5 olge (il sloos 3 1,1,1,3,3-Pentachloropropanone \Y
Disinfection by-products (drinking water)

1,1,1,3-Tetrachloropropanone VY
1,1,3,3-Tetrachloropropanone \f
1,1,3-Trichloropropanone VO
1,1-Dibromopropanone \#
1,3-Dichloroketone VY
2,2-Dichloroacetamide YA
2,3,5-Tribromopyrrole 4
2-chloro-2-iodo-acetamide Ye
2-Chlorophenol AR
4-Chlorophenol Yy
4-nitrosomorpholine Yy
Bromoacetonitrile YY
Bromodichloroacetic acid Yo
Bromodichloronitromethane \id
Bromodiiodomethane Yy
Bromochloroacetaldehyde YA
Bromochloroacetamide ¥4
Bromochloroacetic acid Ye
Bromochloroacetonitrile AR
Bromochloroiodomethane Y
Bromochloromethane Yy
Bromochloronitromethane ¥
Bromoiodoacetamide Yo
Bromonitromethane \td
Cyanoformaldehyde v
Dibromoacetamide YA
Dibromoacetonitrile ya
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Disinfection by-products (drinking water) / Flame retardants

< 09,5 ool ylgae @9
Dibromodichloromethane Yo
Dibromochloroacetic acid A

Dibromochloronitromethane Y
Dibromoiodomethane \al
Dibromomethane f
Dibromonitromethane o
Dichloroacetaldehyde \id
Dichloroacetonitrile v
Dichloroiodomethane A
Dichloronitromethane fa
Diiodoacetamide Oe
Hexabromocyclododecane )
Hexachloropropanone oy
Chloroacetaldehyde oy
Chloroacetonitrile Of
Chlorodiiodomethane AN
Chloronitromethane (N4
lodoacetamide oy
lodoacetic acid OA
lodoacetonitrile 04
lodoform 7o
Mucochloric acid 7
Mutagen X 7Y
N-bromoacetamide 7Y
N-Nitrosodibutylamine 7
N-nitrosodiethylamine 70
n-Nitrosodimethylamine 44
N-nitrosodiphenylamine 4l
N-nitrosomethylethylamine FA
N-nitrosopiperidine 74
N-Nitrosopyrrolidine Ye
Tribromoacetaldehyde \A
Tribromoacetamide \Al
Tribromoacetic acid Yy
Tribromonitromethane \As
Trichloroacetamide Yo
Trichloroacetonitrile \44
gyt o) gote 08 don e gl 0 2-Chloroacetamide Yy
Disinfection by-products (drinking water) / biocides
S b oy il s wb o e @monghl Decabromodiphenyl ethane YA
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s 09, oolo ol "y
iz ol Cocaine va
Drugs of abuse
Dihydrocodeine Ae
Heroin AN
Morphine AY
Oxycodone AY
FI;T:Z r:téariil:l;ts 1,2,5,6,9,10-Hexabromocyclododecane AY
2,2\',3,3\',4,4\'5,5\',6,6\'-Decabromodiphenyl ether AD
2,2\",3,3\',4,4\',5,5\",6-Nonabromodiphenylether N4
2,2\',3,4,4\' 5\',6-Heptabromodiphenyl ether AY
2,2\',4,4\'5 5\'-Hexabromodiphenyl ether AA
2,2\',4,4\'5,6\'-Hexabromodiphenyl ether Ad
2,2\',4,4\'-Tetrabromodiphenyl ether Qe
2,2\',4,5\'-Tetrabromodiphenylether 1)
2,4,4\'-tribromodiphenylether ay
2,4,6-Tribromophenol ay
2,4-Dibromophenol af
Octabromodiphenyl ethers b
Tetrabromobisphenol A ar
Tetrabromobisphenol A bis (2,3-dibromopropyl) qy
ether
Tributyl phosphate aA
Triethyl phosphate aa
Triphenyl phosphate Voo
Tris (1,3-dichloroisopropyl) phosphate Ve
Tris (2,3-dichloropropyl) phosphate VoV
Tris (2-ethylhexyl) phosphate VoV
Tris (2-chloroethyl) phosphate Vof
#2938 Slge Sucralose Ved
Food additives
Triacetin \of
(;:;;ii ;5(;; ::\'/9; Methyl-tert-butyl ether VoV
ElE 1,1,2-Trichloroethane VoA
Industrial chemicals
1,1-Bis (p-chlorophenyl)ethylene Voq
1,2,3-Benzotriazole Ve
1,3-Dinitropyrene BB
1,6-Dinitropyrene WY
1,8-Dinitropyrene WY
1-Chloro-2,2-bis (p-chlorophenyl) ethane VYV F
2-(2-Naphthalenyl) benzothiophene O
2,2-Bis (4-chlorophenyl) ethanol V¢
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2,4-Dinitrophenol Y
2,6-Dichloroanisole YA
2-Bromoanisole AR
2-Methylanthraquinone \Ye
3-Chloroaniline 7Y
3-Nitrobenzanthrone \YY
4,4'-Dichlorobenzophenone \YY
4-Chloroaniline \YY
4-Methyl-1H-benzotriazole YO
4-tert-Butylphenol \YF
5,6-Dimethyl-1H-benzotriazole \YY
5-Methyl-1H-benzotriazole (5-Tolyltriazole) \YA
7H-Benzo (de) anthracen-7-one (Benzanthrone) V4
Acetaldehyde \Ye
Aniline AR
Benzenesulfonamide \YY
Benzo (a) anthracene \YY
Benzothiazol-2-sulfonic acid \WF
Benzothiazole YO
Biphenyl \Y#
Bis (4-chlorophenyl) acetic acid \YY
Butyltin compounds - Monobutyl tin ion YA
Carbazole AR
Dibutyltin compounds - Dibutyl tin ion V¥
Dicyclohexylamin gl
Diethylenetriaminepentaacetic acid VFY
Dichlorodiphenyldichloroethane (Mitotane) VFY
Diisopropylamine VFF
Diphenylamine VFo
Diphenyltin compounds - Diphenyltin ion \hitd
Ethylenediaminetetraacetic acid VFY
Hexa (methoxymethyl) melamine YFA
Hydrazine V¥4
Irganox 1076 \Oe
Methyl-1H-benzotriazole / Tolyltriazole VO
N-Ethyl-2-tolylsulfonamide \OY
Nitrilotriacetic acid VoY
N-methyl-Aniline Vof
N-phenyl-naphthylamine VOO
p-Cresol \oF
Polychlorinated biphenyls (PCBs) - Total VOV
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Styrene VOA
Tetraacetylethylenediamine 104
Tetrabutyl tin ion \Fe
Tetrachloromethane V7Y
Toluene \FY
Triphenylphosphine oxide \PY
Tris(2-carboxyethyl)phosphine hydrochloride \las
Xylene (mixed isomers) V20
oS o f Fato ol olye 1,4-Dichlorobenzene \55
Industrial chemicals / Biocides
2-Mercapto-benzothiazole \2Y
Anthrachinone \FA
Cybutryne (Irgarol) \#9
Formaldehyde \Ve
Hydrogen cyanide A
Triphenyltin compounds - Triphenyltin cation \YY
In(ﬁtlr;fc;‘g:;]i/(j:; |;§jai; " Tris (1-chloro-2-propanyl) phosphate \YY
Tris (2-butoxyethyl) phosphate VY¥
Sl &5 oo (201 o Long-chained chloroalkanes (C18-30) VYO
Lubricants / Flame retardants
Medium-chained chloroalkanes, (C14-17) \\id
t95ee 32 Jalse 120 6 e Camphor VY
Moth repellent / Antimicrobial agent
Isoborneol YA
bl (1-Hydroxy-iso-propyl) acetophenone Yva
1,1-Dichloro-2,2-diethoxyethane YA
1,1-Dimethyl-2-phenethylacetate VAN
1,2,3-Trichloropropene YAY
1,2,3-Trimethyl-1H-indene VAY
1,3,3-Trimethyl-2-oxoindol VAY
1,3-Bis(1,1-dimethylethyl)-benzene YAD
1,4-Bis(phenylmethyl) benzene \AF
1-Decanol YAY
1H-Indole YAA
1-Octanol YAQ
1-Phenyl-1,3,3-trimethylindane Ve
2-(Methylthio)benzothiazol AR3
2,3,4-Trichloroaniline Vay
2,3-Diethyl-2,3-dimethylsuccinonitrile Vay
2,3-Dihydro-1-methyl-1H-indol Va¥
2,4,6-Tribromoanisole Va0
2,4-Dibromoanisole kY4
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2,4-Dichlorophenol Vay
2,6-Diethoxytetrahydropyran VAA
2,6—Di—tert—butyl—4—hy(_jroxy—4—methyl—2,5— vaq
cyclohexadien-1-one
2,6-Di-tert-butylquinone Yeo
2-[(2-Chlorophenyl)amino]benzaldehyde Yo
2-Acetylacetophenone YoV
2-Bromophenol YeV
2-Methyl-1-phenylpropan-2-ol Yof
2-Methylthioacetic acid Yeb
2-Nitrophenol Yef
3-(Bromo-4-methoxyphenyl)propionic acid YoV
3,5-Di-tert-butyl-4-hydroxyacetophenone YeoA
4-Bromo-2-chlorophenol Yeq
4-Bromoanisole Y
4-Bromophenol AR
4-Chloro-2-(trifluoromethyl)aniline Yy
4-iso-Propenylacetophenone Y\Y
4-iso-Propylacetophenone Y\ ¥
4-Methyl-phenanthrene Y\0
4-tert-Butylcyclohexanol (2 isomers) Y\#
4-tert-Butylcyclohexanone (2 isomers) Yy
6-Phenyldodecane YA
7,9-Di-tert-buty|-1-0xaspiro(4,5)deca—6,9-diene-2,8- Y14
dione
Aminodiphenylsulfone Yye
Androstenone v
Bis (chloropropyl)ethers YyYy
Cotinine YYY
Cyanides YY¥
Cyanogen chloride YYo
Cyclohexylisocyanate YYs
Decahydronaphtalene (Dekalin) Yyv
Dichloroaniline-2,3 YYA
Dichlorodimethylphenol (2,4-Dichloro-meta-xylenol) yvya
Di-iso-propyldisulfide YYe
Di-iso-propylphenol v
Formylpiperidine Yy
Chinoline YYY
Chinoxaline YY¥
Chlorate YYo
Chloromethylphenylsulfone YYs
Chloronitrobenzene (2 isomers) Yyv
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loxitalamic acid YYA
Isoquinoline Yvya
Metaldehyde Y¥e
Methylbenzonitrile Y
Methylphenylisocyanate YfY
Methylphenylsulfone YYY
N,N\'-Diethyl-N,N\'-diphenylurea Yf¥
N,N\'-Di-iso-propylurea Yfo
N,N-Dibutylformamide \Aid
N,N-Diethyldithiocarbamic acid methyl ester YYv
N-Acetylmorpholine YFA
N-Ethylaniline Yfa
N-Ethylphthalimide Yhe
N-Ethyltoluenesulfonamide YO
N-Formylmorpholine YOy
Nitrobenzene YOv
N-Phenylbenzenesulfonamide Yot
o-Terphenyl Yoo
p-Dicyclohexylbenzene YoF
Phenanthrene Yov
Phenylisocyanate YOA
p-Terphenyl yYoa
Tetralinone Y&e
Tocopherolacetate Y&
Zincpyrithione Y&y
Perfluor:ﬂyi;m‘-%jzbj:o:;ssgsdstri?iljr:sf‘frﬁ] :ﬂ‘::" - 2-(N-ethylperfluorooctanesulfonamido)-ethyl alcohol YoY
2-(N-methylperfluorooctanesulfonamido)-ethyl vse
alcohol
2-(Perfluorobutyl) ethanol Yoo
2-(Perfluorodecyl) ethanol \fdd
2-(Perfluorododecyl) ethanol Y#v
2-(Perfluorohexyl) ethanol YZA
2-(Perfluoro-n-octyl) ethanol i
6:2 Fluorotelomer sulfonate (anion) YVe
N-ethylperfluorooctanesulfonamide YV
N-methylperfluorooctanesulfonamide Yvy
N-methylperfluorooctanesulfonamidoethyl acrylate Yvy
Perfluorobutanesulfonate (anion) YV¥
Perfluorodecane sulfonate (anion)+ YVo
Perfluorodecanoic acid Yv#
Perfluorododecanoic acid Yvvy
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Perfluoroheptanoic acid YYA
Perfluorohexane sulfonate (anion) yva
Perfluorohexanoic acid YA
Perfluorononanoic acid YA
Perfluoro-n-undecanoic acid YAY
Perfluorooctane sulfonamide YAY
Perfluorooctane sulfonate (anion) YAY
Perfluorooctanesulfonyl fluoride YAD
Perfluorooctanoic acid YA?
Perfluorotetradecanoic acid YAY
g lacdle SN gaze 2,4-Dihydroxybenzophenone YAA
Personal care products
4-Methylbenzylidene camphor YAQ
4-Oxoisophorone Yq-
Acetylcedrene Ya\
ADBI (Celestolide) yay
AHDI (Phantolide) yay
alpha-Terpineol ya¥
ATII (Traseolide) Yao
Bayrepel yag
Benzaldehyde, (phenylmethylene) hydrazone (Eusolex) yav
Benzophenone YaA
Benzylsalicylate yaa
Boisvelone / Iso-E super Yoo
Butyl methoxydibenzoylmethane Ve
Cineole Yev
Damascone Yoy
Decamethylcyclopentasiloxane (D5) Yef
Decamethyltetrasiloxane (MD2M) Yed
Dihydromethyljasmonate Ye#
Dodecamethylcyclohexasiloxane (D6) YeV
Dodecamethylpentasiloxane (MD3M) YeA
Drometrizole Yeq
Drometrizole trisiloxane (INCI) YYe
Ethyl paraben ARR
Ethylhexyl methoxycinnamate Yy
Galaxolide Yy
g-Methylionone YVF
Hexamethyldisiloxane (HM or HMDS) AR
Hexylcinnamaldehyde A4
Homosalate Yy
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Isobornylacetate YA

Isobutyl paraben yia

Methyl paraben Yve

Methyldihydrojasmonate (Methyl 3-oxo-2- —

pentylcyclopentaneacetate)

Methyl-iso-propylcyclohexenone, Carvone YYY

Methylsalicylate Yyy

Musk ambrette Yve

Musk ketone YYo

Musk xylene Yys

Octamethylcyclotetrasiloxane (D4) Yyv

Octamethyltrisiloxane (MDM) YYA

Octocrylene yya

Oxybenzone YYe

Propyl paraben AR

p-t-Bucinal (Lilial) YYY

Tonalide YYYy

Viridine Yve

g glacadlye SN gae Cyclopentadecanolide YO

Personal care products
& U e lhe e d-Limonene vYE
Personal care products / Biocides

N,N-Diethyltoluamide Yyv

Triclosan YYA

@ slagiog Bl (fila slacudle SYgaze 2,6-Di-tert-butylphenol rYa

Personal care products / Food additives

2-Ethylthioacetic acid ethylester Y¥fe

2-Methylthioacetic acid ethylester ARA

3-Methylthiopropionic acid YEY

Benzylacetate YEY

Butylated hydroxyanisole Yff

Butylated hydroxytoluene Yo

Dipropyltrisulfide ARt

Ethylene brassylate AR

Habanolide YA

tert-Butylhydroquinone Yfa

Triethylcitrate Yoo

29,09 Slge 1,1,1-Trichloro-2,2-dihydroxyethane (Chloral )

Pharmaceuticals hydrate)

17-alpha-Estradiol Yoy

17-alpha-Ethinylestradiol Yoy

17-beta-Estradiol Yof

1-Hydroxy lbuprofen Yoo
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2-Hydroxy Ibuprofen Yor
Acebutolol Yov
Acecarbromal YOA
Aceclofenac Yoa
Acemetacin Y#e
Acetaminophen (Paracetamol) \rd!
Acetazolamide YEY
Acetylsalicylic acid (Aspirin) Yy
Acyclovir \kas
Albuterol Y7o
Albuterol sulfate \rdd
Alclofenac YFv
Allobarbital Y&A
Alprazolam Y#a
Amitryptiline Yve
Amobarbital YV
Amoxicillin A\RAl
Ampicillin Yvy
Anthracen-1,4-dione Yv¥
Apramycin YYo
Aprobarbital Yve
Atenolol Yvy
Azithromycin YYA
Baclofen Yva
Baquiloprim YAe
Betamethasone YA
Beta-sitosterol YAY
Betaxolol YAY
Bezafibrate YAY
Bisoprolol YAD
Bromazepam YA#
Butalbital YAY
Caffeine YAA
Carazolol YA
Carbamazepine Yo
Cefacetrile Y
Cefalexin yay
Cefalonium yay
Cefapirin Yaf
Cefazoline Yao
Cefoperazone Atd
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Ciprofloxacin yay
Citalopram YaA
Clarithromycin Ya4
Clenbuterol Yoo
Clofibric acid (metabolite of CLOFIBRATE) o
Clotrimazole feyv
Cloxacillin Yoy
Codeine Yof
Crotamiton o0
Cyclophosphamide \kd4
Danofloxacin feov
Dantrolene feA
Dapsone feq
Daunorubicin e
Desmethylnaproxen (metabolite of NAPROXENE) AR
Dexamethasone Ty
Diatrizoate Ty
Diazepam AR
Diclofenac 10
Dicloxacillin 5
Diethylstilbestrol Ty
Difloxacin TA
Diphenhydramine AR
Domperidone fye
Doxepine AR
Doxorubicin Yy
Doxycycline (anhydrous) fry
Doxycycline (monohydrate) fye
Enoxacin Yo
Enrofloxacin \Al4
Epirubicin fyy
Erythromycin YA
Escitalopram fra
Esomeprazole fye
Estriol 7T
Estrone fry
Estrone sulphate fry
Ethosuximide AARE
Etofibrate Yo
Famotidine \AR4
Fenfluramine fry
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Fenofibrate YA
Fenofibric acid (metabolite of FENOFIBRATE) fra
Fenoprofen ffe
Fenoprofen calcium salt dihydrate Aag!
Fenoterol fYY
Flucloxacillin fFY
Flumequine AAAT
Fluorouracil A
Fluoxetine \Aid
Fluvoxamine ffY
Furosemide fFA
Gemfibrozil ffa
Gentamicin e
Glibenclamide (Glyburide) o
Hexobarbital fov
Hydrocodone fov
Hydrochlorothiazide fof
Chloramphenicol Yoo
Chlorobutanol for
Chlortetracycline fov
Cholesterol foA
Ibuprofen o4
Ifosfamide e
Imapramine 7
Iminostilbene \ra1
Indomethacin Ard
lohexol \ias
lomeprol 20
lopamidol \tdd
lopromide \ta
Ivermectin f7A
Josamycin 4
Kanamycin sulfate Ve
Ketoprofen A
Lamotrigine fyy
Lansoprazole fyy
Levetiracetam A Al
Lidocaine Vo
Lincomycin fvse
Lithium carbonate vy
Loratadine fYA
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Lorazepam fva
Lovastatin A

Marbofloxacin AN
Mebeverine fAY
Meclofenamic acid fAY
Medazepam TAY
Mefenamic acid TAD
Meprobamate TAF
Mestranol fAY
Metformin TAA
Methicillin fAQ
Methylphenobarbital fa.
Metoprolol )
Mevastatin fay
Minocycline fay
Nadolol fa¥f
Nafcillin a0
Nandrolone A\AYd
Naproxen fav
Neomycin B faq
N-Methylphenacetine Bee
Nordiazepam Oe)
Norfloxacin beY
Novobiocin beY
Ofloxacin b ¥
Oleandomycin Beb
Omeprazole bef
Oxacillin beY
Oxazepam beA
Oxolinic acid beq
Oxprenolol BYe
Oxytetracycline O
Paroxetine oY
Penicillin G MY
Penicillin V OVF
Pentobarbital TN
Pentoxifylline [\
Phenazone oYY
Phenobarbital OYA
Phenylbutazone oA
Phenytoine OYe
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Pindolol oY)
Pipamperon N
Pravastatin OYY
Prednisolone OY¥
Primidone OYo
Propranolol bYs
Propyphenazone oYy
Ranitidine OYA
Roxithromycin ovAa
Salbutamol Y-
Sarafloxacin O
Secobarbital oYY
Secobarbital sodium oYY
Sertraline oYY
Simvastatin OYo
Sotalol N\vd
Spectinomycin oYy
Spiramycin OYA
Streptomycin oya
Sulfadiazine 0¥
Sulfadimethoxin Of)
Sulfadoxin oYY
Sulfamerazine OfY
Sulfamethazine OFf
Sulfamethoxazole AN
Sulfapyridine N\gd
Taloxa oty
Temazepam OFA
Terbutaline ¥4
Tetracycline A Y
Tiamulin AR
Tilmicosin AN
Timolol OOy
Tolfenamic acid N
Tramadol ATAIA
Trimethoprim Y4
Tylosin doy
Valnemulin DOA
Valproic acid AR
Verapamil bFe
Zolpidem OF )
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;;ﬁ&;’;iﬁ;:‘; 1,3-Dichloropropene OFY
2,3,4,6-Tetrachlorophenol oY
2,4,5-Trichlorophenol bFY
2,4,6-Trichloroanisole (4N
2,4,6-Trichlorophenol (N4d
2,4-Dichloroanisole N4
2,4-Dichlorophenoxyacetic acid OFA
2-Aminobenzimidazole oA
2-methyl-4-chlorophenoxyacetic acid NG
4-(4-chloro-o-tolyloxy) butyric acid INA
6—Deisopr0pylat_raz_ine / 6—cf_1|0r9—N—ethyI—1,3,5— AYY
Triazine-2,4-diamine

Aclonifen oYY

Aldicarb OVY¥

Aldicarb sulfone NN

Ametryn IN%4

Amino methyl phosphoric acid oyy
Aminotriazole OYA
Azinphos-ethyl ovAa
Bentazone BA-

Bifenox OAY

Bromacil OAY
Bromofos-ethyl DAY
Bromoxynil octanoate DAY
Carbaryl DAL

Carboxin OAF

Clopyralid DAY

Cyanazine OAA

Cyanazine acid OAA
Desethylatrazine ble
Desethylterbutylazin by
Desmedipham bay
Desmetryn /Ay

Dicamba ba¥

Dicofol ARYA

Diflufenican bar
Dichlobenil bay
Dimethenamid ARV

Dinoterb RS

Echio (Ethion) Foo
Eptenofos Feo
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Ethofumesate Foyv
Ethoprophos FoV
Fenarimol Fo¥
Fenthion Foly
Flufenacet Fof
Fluroxypyr FoV
Flusilazole FoA
Flutriafol FoQq
Furathiocarb FQe
Glyphosate £
Heptachlor FaY
Heptachlor epoxide Ay
Hexazinone 7a¥
Chloridazon 740
Chloroxuron Fag
Chlorpropham Fay
Chlorthal-dimethyl FaA
lodofenphos 44
Linuron Yoo
Mecoprop Ve
Mecoprop-p Yev
Metalaxyl VoY
Metamitron Yo f
Metazachlor Yo
Methiocarb Yef
Methiocarb sulfoxide VeV
Methoxychlor YeA
Metolachlor Yeq
Metoxuron Yy
Metrifonate (Trichlorfon) \AR!
Mevinphos \AM
Molinate Y
Omethoate \AMi
Orbencarb AN
Oxadiazon \A¥d
Oxadixyl Yy
Paclobutrazol YA
Parathion AR
Parathion methyl VY-
Pendimethalin AR
Phenmedipham yYYy
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Prochloraz Yyy

Prometon vy ¥

Propachlor YYo

Propanil \Ald

Propazine yyv

Propyzamide YYA

Quinmerac yya

Quinoxyfen VYo

Secbumeton AR

Sulfonyl urea YY'Y

Thiodicarb YYY

Tolclofos methyl \ANE

Triadimefon YYo

Triallate \And

Lot St [plalS oaS cblix Sle Carbendazim yYy
Plant protection products / Biocides

Cypermethrin YYA

Deltamethrin yra

Diazinon Y¥e

Dichlofluanid \AQ!

Dichlorvos YEY

Dimethoate Y¥Y

Endosulfan-sulfate AR

Chlorothalonil Yfo

Chlorotoluron \At4

Chlorpyriphos methyl Yty

Imidaclopride YYA

Malathion AR

Methomyl Yo

Permethrin Yo

Pirimiphos-methyl Yoy

Prometryn Yoy

Propiconazole I

terbuthylazine Yoo

Terbutryn YorF

Thiabendazole yov

Tolylfluanid YOA

Lo S ot [l oS <Ll Slse Phoxime Vo4
Plant protection products / Biocides

:;;i‘;; 2,2,4-trimethylpentane-1,3-diol diisobutyrate Y&e

2-Ethylhexanoic acid 2-ethylhexyl ester Y&
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Benzylbutylphthalate \741
Bisphenol A \241
Diethyl phthalate ve¥
Diisodecyl phthalate Yeo
Diisononyl phthalate \tdd
Diisopropylnaphthalene \t4%
Dimetylphthalate Y#A
Di-n-butylphthalate yea
Di-n-octylphthalate YYe
Methanone, Irgacure 184 YV
N-butyl-benzenesulfonamide \AAl
N-Methyl-2-pyrrolidone vy
Tributylacetylcitrate A
Sl ad olge [lposiiSe Tris(2-methylpropyl) phosphate Yvo
Plasticisers / Flame retardants
(s JU Slse) lacilsd 5. 2-(2-(4-Nonylphenoxy)ethoxy)acetic acid YYs
Surfactants
2-[2-[4-(1,1,3,3-
tetramethylbutyl)phenoxy]ethoxy]ethanol / 4- vy
Octylphenol di-ethoxylate
2-[4-(1,1,3,3-tetramethylbutyl)phenoxy]ethanol / 4- VEA
Octylphenol mono-ethoxylate
4-Nonylphenol di-ethoxylate / 2-(2-(4- yva
Nonylphenoxy)ethoxy)ethanol
4-Nonylphenol mono-ethoxylate Ae o
4-Nonylphenoxy acetic acid Ao
4-Octylphenoxy acetic acid AeY
C10-C14-LAS AeY
C12-LAS Ae¥
Naphthalene sulphonic acid Aed
Surfinol-104 Ae#
Sl S b s )_°U =l Tetraethyl lead AeY
Trace metals and their compounds
Tetramethyl lead AeA
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93- Source: Network of reference laboratories, research centres and related organisations for
monitoring of emerging environmental substances, NORMAN List of Emerging Substances acess:
https://www.norman-network.net/?q=node/81#sub3
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95- Nor Zaiha Arman, Salmiati Salmiati 1,2 , Azmi Aris 1,2, Mohd Razman Salim 3, Tasnia Hassan
Nazifa 4 , Mimi Suliza Muhamad 5 and Marpongahtun Marpongahtun (2021), A Review on Emerging
Pollutants in the Water Environment: Existences, Health Effects and Treatment Processes, Water

2021, 13, 3258, acces at: https://mdpi-res.com/d_attachment/water/water-13-
03258/article_deploy/water-13-03258-v2.pdf?version=1637224648
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99- Environment Agency (2021), Poly- and perfluoroalkyl substances (PFAS): sources, pathways
and environmental data, Environment Agency Horizon House, Deanery Road, Bristol BS1 5AH,

Chief Scientist’s Group report, Britain access at:

https://assets.publishing.service.gov.uk/media/611e31fbd3bf7f63b19cea2d/Poly-
_and_perfluoroalkyl substances_sources_pathways_and_environmental _data - report.pdf
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Abstract:

As technology and industries have advanced, the nature and type of pollution in the environment and
water resources, as well as wastewater, have also changed, resulting in new pollutants entering these
receiving environments. This group of newer pollutants, known as "emerging pollutants” in the
environment, water resources, and wastewater, includes a wide range of chemicals that are released into
the environment and water resources from various sources, such as by-products from chemical industry
activities, consumption of pharmaceuticals, agriculture, cosmetics, nanomaterials, microplastics, etc. For
this reason, this group of emerging pollutants, with their increasing number and diversity, as well as their
very low concentrations in receiving environments, have posed new problems for planners and managers
of the environment and water resources. For this reason, the identification, monitoring and elimination of
this group of emerging pollutants in the environment, especially water resources, is of great importance,
and its prerequisite is the preparation and compilation of guidelines and instructions in this field so that

they can be used to reduce their effects on the environment and water resources.

This guide aims to provide methods for identifying, classifying, monitoring and eliminating emerging
pollutants in water resources for water resource planners and managers. The following guide is organized
into eleven chapters. The first chapter of this guide presents terminology, definitions and concepts. The
second chapter summarizes the most important laws and regulations governing the protection of water
resource quality. The third chapter presents the status of this group of pollutants and their history in the
world, and the most important domestic and foreign studies conducted to control, monitor and eliminate
this group of pollutants.

Chapter 4, titled Definition and Classification of Emerging Pollutants, discusses the definitions provided
by the most important scientific references and the most important classifications made of this group of
pollutants. Chapter 5 refers to the identification of sources of emission of emerging pollutants, including
point and non-point sources of emission of emerging pollutants in the environment, especially water
resources. The effects and consequences of emerging pollutants on environmental health and water
resources are discussed in Chapter 6, and the most important ecological and human effects as a result of
contact with this group of pollutants are described.

Environmental and health risk assessment of emerging pollutants is presented in Chapter 7. In this
chapter, in addition to presenting the basics of risk assessment, the mechanisms for analyzing the risk of
these pollutants on the environment and humans were described.

Chapter 8, titled Monitoring, Treatment, and Removal of Emerging Contaminants from Water,
addresses the identification methods, mechanisms for monitoring, and removal and treatment of this
category of pollutants from water sources, such as sampling methods, types of sampling, extraction of
emerging contaminant samples, etc.

Analysis of emerging contaminants is presented in Chapter 9. This chapter presents types of
spectroscopy such as optical absorption spectroscopy, atomic absorption, electrochemical analysis
methods, etc.

One of the important aspects of chemical analysis in studies of identification, monitoring, and analysis
of emerging contaminants is the validation of the quality of the data produced, which was explained in
Chapter 10 under the title of quality control. Chapter 11, titled Treatment and Removal of Emerging
Pollutants, presents various methods for treating and removing this group of pollutants, such as biological
methods, hybrid treatment technology, removal of emerging pollutants with membrane bioreactors, etc.
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