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\- Emerging pollutants
Y- Persistent Organic Pollutants
Y- Pseudo-persistent

t- Endocrine disruptors
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\- Nanomaterial

Y- Benzotriazoles

Y- United States Geological Survey
f- Microcystins

0- Cyanobacter
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\- Emergent Pollutants

Y- Endocrine—disrupting compounds
Y- Emergent Micro Pollutants

t- Disinfection By-Products

O- Natural Organic Matters

#- Trihalomethanes

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

f- Analyte

0- Pentachlorophenol

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

¥- Bioaccumulative
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1- Nonomaterials

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

4- Dibromochloromethane

5- Bromodichloromethane

#- tribromomethane
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Y- B-sitosterol

Y- 1,7-dimethylxanthine
f- A- bisphenol

O- Bioavailability
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Y- Endocrine Disrupting Compounds
Y- Plasticizers

f- Methyl tert-butyl ether
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\- Point source & diffuse sources
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\- Micropollutants

Y- Hydrophobic
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\- Tandem mass spectrometry
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\- Persistent Organic Pollutants
Y- Polycyclic aromatic hydrocarbon

Y- Micropollutants
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\- Eco-toxicological
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\- PCPs

Y- PhACs

Y- Food and Drug Administration, FDA
¥- Surfactants

0- 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
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\- Phthalates

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

¥- High molecular weight

0- 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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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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\- Antibiotic resistant bacteria

Y- Waterborne Diseases
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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

Y- Expected loss

Y- Trade —off analysis

f- Cost — benefit analysis

O- Cost- effectiveness analysis

#- Muliatrtribute decision analysis

Y- Predictive failure analysis
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\-Dose-response relationship
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\- Non-cancerous
Y- Cancerous
Y- Threshold
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\- Risk quotient

Y- Measured environmental concentration
Y- Predicted no-effect concentration

¥- Assessment Factor

O- Effective concentration

#- No observable effect concentration

V- Trophic levels
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\- Frequency-based risk quotient



19 VFo/V/VF palisi slooass¥T oriligs s olamocons; Suns, ool ] - piin fund

sk soan¥T iz 5l (A6 Lol s ol (2B Sy [OV] Wigd (i el oo 5 o sre (sl
(3095 ads aiile) Calizie ol gl pae sl 1y T 90,5 Sbs,l VD) 6 ble a3l eolaiwl b e o 1,
(’f—\/ G\JOLsLA) b; wl.’?bé (o)...c 9 GA.M.’?J quo.)

CDI. :
HIingestion = Il{n é;snon (¥-v)

2y e e 0,55 G,k b sleais VT T(CDI) 4iljg, o> iz e DI olas cpl jo

2 S ke e by gloeni T 6l TRID) a2 o 550 53 RID 5 (mg/(kegday))ss, ,o oo 039 p55kS

V51 i (HD) o bbinn a5 slyy bl gl 5 i se i |, (mglke day) 55, 55 5 39 0 5kS

S5 3 S (HI) o blie sl sl 45 Jlo 5 e (55, Wlgf oo drid i bhige 5 ctedws 31 (HI > 1)

ol s Slgisa |, (CDD) ailss, sl i olpme Jokie cpulnal el a3l cod s 5 o cine i1 HI < 1)
D) e O-Y aloleo

CDI:CXIRXEFXED (0-Y)
BW x AT

&l 595 50 2 VY Lolol 1) eogdl Gl Cds 75 Silee dR Ol jo 1) japbogs ooV cdale C cdolae (ol o

0,99 ED «(Jls ;o 59, YFO) wlad Silsl 3 EF o(Cw | osls cpond S095 G sl 59, 50 5d o/AY g adbo 3 S
Yol 3 Ky sl o SoS Vo) 0 (35 BW (S35 o slr s # ol 03 4 sl S Vo) oles
(OB 355 sl 59, YV oV wS )50 sl 55, YOOBR®) oo Jobo ks 5 AT (So95 So lp p59kS

RfD = LDy, x4x107 ¢-V)
ol a8l g o dgame 0oVl £g5 SO A B, o looau VT L ol 81 uled o)lg0 5 s ;0 a5 cl 53 LLG
b Gl byl ln b lecisy oS —tash (Jds Gres 4 aes e & oan VT I (oS 5 L elos
Slga b wled glacSnsy JS il e ol ol o Slodls dnw ¢ g Loy | ooV 5l glacgommo b (wled 5l o0
3oz 0,ble als Sl eslitn I b g3 o |y oles s 6l e 5 25U (6Tl o jué sboonny¥T g sloands
L0F] 5,5 Sb3, V=Y aolas 5l oslil b T (HIcum)

HIcum = Z (Hlingestion + HIderm) (V-Y)

\- Hazard index
Y- Chronic daily intake
Y- Reference dose

¥- Cumulated hazard index
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\- Integrated Risk Index of Chemical Aquatic Pollution
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\- Grab samples

Y- Composite samples
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\- Random sampling
Y- Systematic sampling
Y- Stratified sampling
¥- Factor group

0- Cluster sampling

#- 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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\- Semipermeable membrane devices
Y- Polar organic chemical integrative samplers

Y- Solid-phase microextraction
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V- Solid phase extraction
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\- Standard Methods for the Examination of Water and Wastewater
Y- National Technical Information Service

Y- Genium Publishing Corp

¥- Spectrophotoetric Methods

5- colorimetry
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\- Atomic absorption
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\- Potentiometric

Y- Voltammetric

Y- Amperometric

f- Faraday Constant

0- Ion-Selective Electrodes
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\- Polarography
Y- Differential-pulse signal

Y- Gas chromatography
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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
¥- Progesterone

O- Caffeine

#- Testosterone

Y- Androstenedione
A- Erythromycin

4- Hydrocondone

\ »- Oxybenzone

\ - Carbamazepine
\Y- Diazepam

\Y- Dilantin

\ f- Sulfamethoxazole
\ - Trimethoprim
\#- Atrazine

\V- Triclosan

\ A- Pentoxifylline
\4- Diclofenac

Y -- Ibuprofen

Y- Naproxen

YY- Gemfibrozil
YY- Fluoxetine

Y ¥- Iopromide
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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

0- Quility control

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

Y- Detection limit

- Instrument detection limit

o- Lower level of detection

#- Chain of Custody
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- semi-permeable physical barrier with
pores or molecular channels

- pressurized process: microfiltration
(MF), Ultrafiltration (UF), nanofiltration
(NF), and reverse osmosis (RO):
MF<UF<NF<RO

- efficiency of the process increases in the
order of: NF and RO — the most effective
methods of removing endocrine disrupters
in wastewater recycling

- some substances can escape from the
membrane during filtering removal or at
high pH changes

- phytoextraction, rhizofiltration,
phytodegradation, phytovolatilization

- phytodegradation: removing TPH, PAH,
chlorinated pesticides, PCBs, TE,
explisives, nitrates, organophosphate
pesticides, and detergents from soil

- rhizofiltration: radionuclides, and some
toxic metals

- economically efficient and non-
interfering technology for the
environment

- process is dependent on plant growth,
tolerance to toxicity, and dioaccumulation
ability of plants

- low efficiency of degradation

- nitrification-effective in degradarion of
estrigens

- acetylsalicylic acid-well degraded

- diclofenace-completely persistent

-
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I- remove organic and inorganic
“/materials from water through

oxidation

- agents: ozone and hydrogen
peroxide, oxygen, and air

- combination with UV radiation or
other specific catalysts

- cleaning aromatics and pesticides,
and petroleum components and
volatile organic compounds in sewage

- used to improve biological cleaning
processes, with activated charcoal as
sorbent (granules, powder)

- sorb some steroid hormones or
noylphenol

- remove pollutants using metabolism of
microorganisms (bioremediators)
- white root fungi-degrade a wide range of

substances: DDT, PCB, PAU
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\- Advanced oxidation processes
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\- Ozonization

Y- Constructed wetlands
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(surface-flow constructed wetland) aw b,> b esas YU =SF-CW
(free water subsurface flow) sl 3 b= b ol;1 T =FW-SSF
(free water surface flow) _daw oL ,> b ol;1 T =SW-SF

(horizontal subsurface flow constructed wetland) 2l ol ol b sS9wae YU =HSSF-CW

(vertical subsurface flow constructed wetland) (gogae )b ,> b eaias oYU =VSSF-CW
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\- Biological membrane reactor systems



144 JFed/ X/ YF sebsi slooa s Y] S> g dedai — wo35ly Juad

(Jud () o 3503 atile diai labs; plow bojlsen s an 4 5 0l j5ebg5 slroai¥T LS Bl
slosld (MBR) ol ié o) 16551, slaailolw 10 0505 oo 3eal osu¥T B> gl p o e 9 (5,95 40358
L Sl elas G s 5 Jbd o abas lpd (nl )0 sd g0 Gl 0 L (58 5 (Sislom abald
9> SYsb (Sloj o3k )3 o)lsem Lwosny¥T (2 Cdzr g o (5)88 A g 23 43 085 (o Lo B>
4 ilgge banls cplas wiS oo @l )8 1) 1050059 50 sla 6,55k o) 5 (59, Bl Sl IS (pl &S S e
bs sloazza (MBR) (glacé s 59557, slaailobs Cuje o intn 092 (stiie antad alyd o Shos Sgupo
Lv#l Al o 09 oyl Cans bl 5l aslid 59,y p sladilonn 5 Sluls adgs Lol cal 0guls ol ol

Glacble b lbodls b aias ¢l wa> slas,slid oye; ;0 '(ANMBR) g5lse o ol e sn s sloyeisT,
L silsp e pae (55518 (wloo| 2 (ANMBR) (sls0 o ol () sloysST, sl ol bl 5 b (glaoasY]
G375 Sy ool a5 Sl gom Slge 4 pslie slocg See SlglE 5 55l o Sy (e &5 sl o ool
ailgi oo (ANMBR) (slsa o olis Sy LSLQﬁ:-ﬂ) ol 2 0938l WS (o0 eS| Heeboss slooaY 2
ool 5l iy )l sime Gliee 4 ] jlaie a5 AT 0y (G s e o plyiea) (s 5B
3550 gle SIS 5l j5elisi (sleoat VT Bl (gl 55 JJo (e 5 Sl B laie (g5lsm 0 (S 42520
A yS ooy ,8 colail

Slogibej eplie oS adss slas 2L ar sy S wdgh aLS Bl slsa g avhal slanl s o iz e
Sl g ol dmn) L5L¢::)9:S—|) Syokid yo Ll wojls Sy Y(HRT) R VIRV SN PR P Y(STR) wwl> olge
g o3l o929 4 1) 63b5 Sy youn b oS 5,1 392y pglie 5 b sl 5l s3b; L cdilé (ANMBR)
I3 el (STR) sl slge ilopyle; 51 HRT) (g0 $ile Loy I QT cle aS aisS o oloy | LYW
IVElaigs o sogicans ) (o a5l wils laclis

sLsé (59 p 2lté slasilons Cgw; (MBR) olsé i 19557, slaalalw Joliio slaig, asileas
Sg0uns g loilony Cogusy GRlRI L 105 el (5 y5lid (pl chnd 0505 y0 (ANMBR) (silsa o ol () slo,g5T,
LSS, las Glcw Shawl p¥ JJdo red 4 S o lag ralS lasliae o 5l Slube oL > Lzad—l slig (ol
E5—030 Ol JIo e s 09 o rdiy 3o iol3dl el 055 digits 15 fadge a5 oS solaiwl ,giST o pz> ()
03,5 azlge (il L1y S slo b yo (ANMBR) (slso o (ol & (w25 losiST, ailabs 5l oolicis 10,38

\- Anaerobic membrane bioreactors
Y- Solids retention time

Y- Hydraulic retention time
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\- Membrane flux
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Live (fungus)

Inactivate (Fungus)

Influent (ng/-1)

Removal (%)
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Removal (%)
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Androstenedione

Androsterone

50

72

50

50

60.5

50

50

62

1.50, 210

E3

50

4.5

50

17B-Estradiol-17-acetate

50
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50

Bisphenol A

50

65

1.50, 210

4-tert-butylphenol

50

33

50

nonylphenol

Octylphenol

4-tert-octylphenol
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82.5

4-n-nonylphenol

Testosterone

Dihydrotesteron
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Atrazine
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Fenoprop

2,4-D

Mecoprop
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Triclosan
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78.5
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Atendol

Metoprolol

Nadolol

Propranolol

Sotalol
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PCBs

Benzophenone
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1.11, 283

Oxybenzene
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Propyl Parabene

Salicylic acid
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50

Antipplatelet

Codeine

paracetamol

Clopidogrel

Hydrocodone

Antagonists

Diazepam
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Famotidine

Gastroesophageal

Lorazepam

Ranitidine

Analgesics

Carbamazepine

Citaloprain

Diclofenac

Metronidazole

Naprox

Primidone

Trazodone

Anticonvulsants

Ketoprofen
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Gemifibrozil

Diuretics

Hydrochlorothiazide

Furosemide
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Azithromycin

Clanthromycin

Ofloxaxin

Sulfamethaxazole

Trimethoprim

YR

Acetaminophen

Stimulant

Caffeine
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Propanolol Membrane Biological Reactor Reverse Osmosis 99.5
Membrane Biological Reactor Reverse Osmosis 95
Diclofenac Activated sludge +
Ultrafiltra tio%l Ultrasounds 99.7
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 Biological Reactor Nanofiltration 97.3
Membrane Biological Reactor Reverse Osmosis 95.4
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Membrane Biological Reactor Reverse Osmosis 99.5
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\- Artificial intelligence

Y- Machine Learning
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\- 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) Sd> sloynS'ss Microcystin-LA / Cyanoginosin-LA Y
Microcystin-LR Y
Microcystin-RR s
Microcystin-YR N

O Sy 3lge ha l Jol> SV gae :
(Biocide transformation products) Methyl triclosan Y
(Biocides o iS5 cus 3) Chlorodimethylphenol (Chloroxylenol) A
o-Benzyl-p-chlorophenol (Chlorophene) b
Triclocarban e
etsss 2 oMl 050 Slye 5 el f o5 50 Sy Trichloronitromethane (Chloropicrin) AR
(Bio-terrorism / Sabotage agents)
ot ) i o o ol oo gl 1,1,1,3,3-Pentachloropropanone VY
Disinfection by-products (drinking water)

1,1,1,3-Tetrachloropropanone VY
1,1,3,3-Tetrachloropropanone V¥
1,1,3-Trichloropropanone VO
1,1-Dibromopropanone \#
1,3-Dichloroketone A%
2,2-Dichloroacetamide A
2,3,5-Tribromopyrrole 14
2-chloro-2-iodo-acetamide Ye
2-Chlorophenol AR
4-Chlorophenol Yy
4-nitrosomorpholine Yy
Bromoacetonitrile YY
Bromodichloroacetic acid Yo
Bromodichloronitromethane \td
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 ylgie 1)
Dibromodichloromethane Yo
Dibromochloroacetic acid A

Dibromochloronitromethane Y
Dibromoiodomethane Y
Dibromomethane ¥
Dibromonitromethane o
Dichloroacetaldehyde \td
Dichloroacetonitrile v
Dichloroiodomethane A
Dichloronitromethane fa
Diiodoacetamide Oe
Hexabromocyclododecane )
Hexachloropropanone oy
Chloroacetaldehyde oy
Chloroacetonitrile Of
Chlorodiiodomethane AN
Chloronitromethane (N4
lodoacetamide oy
Iodoacetic acid OA
Iodoacetonitrile 04
Iodoform 7o
Mucochloric acid 7
Mutagen X 41
N-bromoacetamide Y
N-Nitrosodibutylamine ¥
N-nitrosodiethylamine 70
n-Nitrosodimethylamine 44
N-nitrosodiphenylamine 4l
N-nitrosomethylethylamine A
N-nitrosopiperidine 74
N-Nitrosopyrrolidine Ve
Tribromoacetaldehyde \A
Tribromoacetamide \Al
Tribromoacetic acid Yy
Tribromonitromethane \As
Trichloroacetamide Yo
Trichloroacetonitrile \44
S st ) > 82850 1 Lsubé)ﬁ]fé 2-Chloroacetamide Yy
Disinfection by-products (drinking water) / biocides
il alea iy i Sipie s alsa ol SCASTEDS Decabromodiphenyl ethane YA
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iz 2l Cocaine va
Drugs of abuse
Dihydrocodeine Ae
Heroin A
Morphine AY
Oxycodone AY
Al sl olge 1,2,5,6,9,10-Hexabromocyclododecane AY
Flame retardants
2,2\,3,3\,4,4\',5,5\",6,6\'-Decabromodiphenyl ether AD
2,2\,3,3\',4,4\',5,5\",6-Nonabromodiphenylether INd
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 AQ
2,2\"4,4\'-Tetrabromodiphenyl ether Qe
2,2\"4,5\'-Tetrabromodiphenylether 1)
2,4,4\'-tribromodiphenylether ay
2,4,6-Tribromophenol ¥
2,4-Dibromophenol Q¥
Octabromodiphenyl ethers b
Tetrabromobisphenol A iYd
Tetrabromobisphenol A bis (2,3-dibromopropyl) Qv
ether
Tributyl phosphate aA
Triethyl phosphate 4
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
(539953 olye Sucralose Vo0
Food additives
Triacetin \of
25 (0938 Slge Methyl-tert-butyl ether VoV
Gasoline additives
i 1,1,2-Trichloroethane Ve A
Industrial chemicals
1,1-Bis (p-chlorophenyl)ethylene Vo9
1,2,3-Benzotriazole Ve
1,3-Dinitropyrene AR
1,6-Dinitropyrene WY
1,8-Dinitropyrene WY
1-Chloro-2,2-bis (p-chlorophenyl) ethane VYV F
2-(2-Naphthalenyl) benzothiophene ARIA
2,2-Bis (4-chlorophenyl) ethanol \#
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2,4-Dinitrophenol Y
2,6-Dichloroanisole VYA
2-Bromoanisole AR
2-Methylanthraquinone \Ye
3-Chloroaniline AR
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) ¥4
Acetaldehyde \Ye
Aniline AR
Benzenesulfonamide \YY
Benzo (a) anthracene \YY
Benzothiazol-2-sulfonic acid VWY
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 YFo
Diphenyltin compounds - Diphenyltin ion \hitd
Ethylenediaminetetraacetic acid VFY
Hexa (methoxymethyl) melamine VFA
Hydrazine V¥4
Irganox 1076 VO
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 \2Y

Tris(2-carboxyethyl)phosphine hydrochloride \Vas

Xylene (mixed isomers) VPO

L‘;ﬁ ;:i)c; fr:i::l j;‘i";:dj:‘ 1,4-Dichlorobenzene Y22
2-Mercapto-benzothiazole \PY

Anthrachinone \FA

Cybutryne (Irgarol) V#4

Formaldehyde \Ve

Hydrogen cyanide AA

Triphenyltin compounds - Triphenyltin cation \YY

In(ﬁ!ﬁ:CZQZﬂ?lim:;; © Tris (1-chloro-2-propanyl) phosphate \YY
Tris (2-butoxyethyl) phosphate VY¥

LJE;::;:S 7‘; a/r::::ig;; s Long-chained chloroalkanes (C18-30) Vo
Medium-chained chloroalkanes, (C14-17) \\id

M(;_tglisr):;:ll::t i‘nﬁfiri:u::b‘iif:;‘ent . Y
Isoborneol YA

e (1-Hydroxy-iso-propyl) acetophenone Yva
1,1-Dichloro-2,2-diethoxyethane YA

1,1-Dimethyl-2-phenethylacetate AN

1,2,3-Trichloropropene YAY

1,2,3-Trimethyl-1H-indene VAY

1,3,3-Trimethyl-2-oxoindol \VA¥

1,3-Bis(1,1-dimethylethyl)-benzene YAD

1,4-Bis(phenylmethyl) benzene AP

1-Decanol YAY

1H-Indole YAA

1-Octanol VA4

1-Phenyl-1,3,3-trimethylindane Ve

2-(Methylthio)benzothiazol AR3

2,3,4-Trichloroaniline Vay

2,3-Diethyl-2,3-dimethylsuccinonitrile 1Ay

2,3-Dihydro-1-methyl-1H-indol \a¥

2,4,6-Tribromoanisole ARTA

2.,4-Dibromoanisole \ag
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2,4-Dichlorophenol Vay
2,6-Diethoxytetrahydropyran YaA
2,6-Di-tert-butyl-4-hy(}lroxy-4-methyl-2,5- Va4
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 YeV
3,5-Di-tert-butyl-4-hydroxyacetophenone YeA
4-Bromo-2-chlorophenol Yeq
4-Bromoanisole Yie
4-Bromophenol AR
4-Chloro-2-(trifluoromethyl)aniline Yy
4-iso-Propenylacetophenone Y\Y
4-iso-Propylacetophenone V¥
4-Methyl-phenanthrene Y\0
4-tert-Butylcyclohexanol (2 isomers) Y\#
4-tert-Butylcyclohexanone (2 isomers) Yy
6-Phenyldodecane YA
7,9—Di—tert—buty1—1—0xasp_ir0(4,5)deca—6,9—diene—2,8— Y14
dione
Aminodiphenylsulfone Yy
Androstenone v
Bis (chloropropyl)ethers YyYy
Cotinine YyYy
Cyanides YY¥
Cyanogen chloride YYO
Cyclohexylisocyanate YYs
Decahydronaphtalene (Dekalin) Yyv
Dichloroaniline-2,3 YYA
Dichlorodimethylphenol (2,4-Dichloro-meta-xylenol) yva
Di-iso-propyldisulfide YYo
Di-iso-propylphenol AR
Formylpiperidine Yy
Chinoline Yy
Chinoxaline yYye
Chlorate YYo
Chloromethylphenylsulfone YYs
Chloronitrobenzene (2 isomers) YYv
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Ioxitalamic acid YYA
Isoquinoline Yvya
Metaldehyde Y¥e
Methylbenzonitrile ¥
Methylphenylisocyanate YYY
Methylphenylsulfone YfY
N,N\'-Diethyl-N,N\'-diphenylurea YFY
N,N\'-Di-iso-propylurea Yfo
N,N-Dibutylformamide \Aid
N,N-Diethyldithiocarbamic acid methyl ester Yty
N-Acetylmorpholine YFA
N-Ethylaniline Yf4
N-Ethylphthalimide Yhe
N-Ethyltoluenesulfonamide YO
N-Formylmorpholine YOy
Nitrobenzene YOv
N-Phenylbenzenesulfonamide Yof
o-Terphenyl YOO
p-Dicyclohexylbenzene YoF
Phenanthrene Yov
Phenylisocyanate YOA
p-Terphenyl yYoa
Tetralinone Y&e
Tocopherolacetate Y&
Zincpyrithione Y&y
Lol e Eag B Bl 2-(N-ethylperfluorooctanesulfonamido)-ethyl alcohol Y&y
Perfluoroalkylated substances and their transformation products
2-(N-methylperfluorooctanesulfonamido)-ethyl vof
alcohol
2-(Perfluorobutyl) ethanol Yoo
2-(Perfluorodecyl) ethanol \fdd
2-(Perfluorododecyl) ethanol Y#Y
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 YvYy
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 YAe
Perfluorononanoic acid YA
Perfluoro-n-undecanoic acid YAY
Perfluorooctane sulfonamide YAY
Perfluorooctane sulfonate (anion) YAY
Perfluorooctanesulfonyl fluoride YAD
Perfluorooctanoic acid YA?
Perfluorotetradecanoic acid YAY
s lacudle N gare 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 Yo
Cineole Yev

Damascone Yoy
Decamethylcyclopentasiloxane (D5) Yef
Decamethyltetrasiloxane (MD2M) Yeb
Dihydromethyljasmonate Ye#
Dodecamethylcyclohexasiloxane (D6) Yev
Dodecamethylpentasiloxane (MD3M) YeA
Drometrizole Yeq
Drometrizole trisiloxane (INCI) YYe
Ethyl paraben ARR

Ethylhexyl methoxycinnamate Yy
Galaxolide Yy
g-Methylionone Y ¥
Hexamethyldisiloxane (HM or HMDS) AR
Hexylcinnamaldehyde A4
Homosalate Yy
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Isobornylacetate YA

Isobutyl paraben yia

Methyl paraben Yve

Methyldihydrojasmonate (Methyl 3-o0xo0-2- Yy

pentylcyclopentaneacetate)

Methyl-iso-propylcyclohexenone, Carvone YYY

Methylsalicylate Yyy

Musk ambrette ARAY

Musk ketone YYo

Musk xylene Yys

Octamethylcyclotetrasiloxane (D4) Yyy

Octamethyltrisiloxane (MDM) YYA

Octocrylene yya

Oxybenzone YYe

Propyl paraben AR

p-t-Bucinal (Lilial) YYY

Tonalide YYYy

Viridine Yve

G GnE Dl S Cyclopentadecanolide YYo

Personal care products
o A5G [ ity slacadlye S pame d-Limonene Yys
Personal care products / Biocides

N,N-Diethyltoluamide YYv

Triclosan YYA

e ool ] (Ftlign slocale SN gaze 2,6-Di-tert-butylphenol Yva

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 Yfo

Dipropyltrisulfide ARt

Ethylene brassylate AR

Habanolide YA

tert-Butylhydroquinone Yfa

Triethylcitrate Yoo

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

Pharmaceuticals hydrate)

17-alpha-Estradiol Yoy

17-alpha-Ethinylestradiol Yoy

17-beta-Estradiol Yof

1-Hydroxy Ibuprofen Yoo
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2-Hydroxy Ibuprofen Yor
Acebutolol Yov
Acecarbromal YOA
Aceclofenac Yoa
Acemetacin Y#e
Acetaminophen (Paracetamol) k!
Acetazolamide YEY
Acetylsalicylic acid (Aspirin) Yy
Acyclovir \ras
Albuterol Y7o
Albuterol sulfate \rdd
Alclofenac YFv
Allobarbital Y&A
Alprazolam Yra
Amitryptiline Yve
Amobarbital YV
Amoxicillin AR Al
Ampicillin vy
Anthracen-1,4-dione YVY¥
Apramycin YYo
Aprobarbital Yve
Atenolol Yvy
Azithromycin YYA
Baclofen yva
Baquiloprim YAe
Betamethasone YA
Beta-sitosterol YAY
Betaxolol YAY
Bezafibrate YAY
Bisoprolol YA
Bromazepam YA#
Butalbital YAY
Caffeine YAA
Carazolol YA
Carbamazepine Yae
Cefacetrile Y
Cefalexin yay
Cefalonium yay
Cefapirin Yaf
Cefazoline Yao
Cefoperazone AYd
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Ciprofloxacin yay
Citalopram YaA
Clarithromycin Ya4
Clenbuterol Yoo
Clofibric acid (metabolite of CLOFIBRATE) feo
Clotrimazole feyv
Cloxacillin fev
Codeine fof
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 Ty
Doxorubicin Yy
Doxycycline (anhydrous) fry
Doxycycline (monohydrate) frf
Enoxacin Yo
Enrofloxacin \Al4
Epirubicin fyy
Erythromycin YA
Escitalopram fra
Esomeprazole Yo
Estriol 7T
Estrone fry
Estrone sulphate fry
Ethosuximide AARE
Etofibrate Yo
Famotidine fye
Fenfluramine fry
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Fenofibrate YA
Fenofibric acid (metabolite of FENOFIBRATE) fra
Fenoprofen e
Fenoprofen calcium salt dihydrate Aag!
Fenoterol Yy
Flucloxacillin fFY
Flumequine AAA
Fluorouracil A
Fluoxetine \Aid
Fluvoxamine ffY
Furosemide fFA
Gemfibrozil ffa
Gentamicin e
Glibenclamide (Glyburide) A
Hexobarbital fov
Hydrocodone fov
Hydrochlorothiazide fof
Chloramphenicol Yoo
Chlorobutanol for
Chlortetracycline fov
Cholesterol foA
Ibuprofen o4
Ifosfamide 5o
Imapramine 7
Iminostilbene \ra1
Indomethacin Ard
Iohexol \ias
Tomeprol 20
Iopamidol \tdd
Iopromide \rd
Ivermectin 7N
Josamycin A
Kanamycin sulfate Ve
Ketoprofen A
Lamotrigine vy
Lansoprazole vy
Levetiracetam A Al
Lidocaine Vo
Lincomycin fvse
Lithium carbonate fyy
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 AN
Methicillin fAQ
Methylphenobarbital fa.
Metoprolol )
Mevastatin fay
Minocycline fay
Nadolol fa¥f
Nafcillin a0
Nandrolone A\Yd
Naproxen fav
Neomycin B faq
N-Methylphenacetine Bee
Nordiazepam Oe)
Norfloxacin beY
Novobiocin beY
Ofloxacin b ¥
Oleandomycin Beb
Omeprazole bef
Oxacillin beY
Oxazepam bOeA
Oxolinic acid beq
Oxprenolol OYe
Oxytetracycline O
Paroxetine oY
Penicillin G Oy
Penicillin V OVF
Pentobarbital RN
Pentoxifylline [\
Phenazone oYY
Phenobarbital OYA
Phenylbutazone AR
Phenytoine Oy
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Pindolol oY)
Pipamperon N
Pravastatin OYY
Prednisolone OY¥
Primidone OYo
Propranolol N4
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 N
Sulfadiazine 0¥
Sulfadimethoxin Of)
Sulfadoxin oYY
Sulfamerazine OfY
Sulfamethazine OfFF
Sulfamethoxazole AN
Sulfapyridine N\gd
Taloxa oty
Temazepam OFA
Terbutaline ¥4
Tetracycline AR
Tiamulin AR
Tilmicosin AN
Timolol OOy
Tolfenamic acid N
Tramadol ATAIA
Trimethoprim boF
Tylosin doy
Valnemulin DOA
Valproic acid AR
Verapamil OFe
Zolpidem N4
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lfl:l:;r:;;b;:d:‘zt: 1,3-Dichloropropene OFY
2,3,4,6-Tetrachlorophenol ory
2,4,5-Trichlorophenol orf
2,4,6-Trichloroanisole NN
2,4,6-Trichlorophenol N4
2,4-Dichloroanisole oy
2.,4-Dichlorophenoxyacetic acid OFA
2-Aminobenzimidazole g
2-methyl-4-chlorophenoxyacetic acid Oy
4-(4-chloro-o-tolyloxy) butyric acid INA
6-Deisopr0pyla§ra;ine / 6-chlorf)-N-ethyl- 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 OA¥
Carbaryl OAD
Carboxin DAF
Clopyralid DAY
Cyanazine OAA
Cyanazine acid OAA
Desethylatrazine ba-
Desethylterbutylazin AR
Desmedipham /Ay
Desmetryn /Ay
Dicamba ba¥
Dicofol ARYA
Diflufenican bar
Dichlobenil bay
Dimethenamid ARV
Dinoterb RS
Echio (Ethion) Foo
Eptenofos Feo
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Ethofumesate FoyY
Ethoprophos FoV
Fenarimol Fo¥
Fenthion Foly
Flufenacet Fof
Fluroxypyr FoV
Flusilazole FeoA
Flutriafol FeoQq
Furathiocarb 7
Glyphosate 4
Heptachlor FaY
Heptachlor epoxide Fay
Hexazinone 7a¥
Chloridazon 740
Chloroxuron Fag
Chlorpropham Fay
Chlorthal-dimethyl FaA
Iodofenphos #aq
Linuron Voo
Mecoprop Ve
Mecoprop-p Yev
Metalaxyl YeY
Metamitron Yo f
Metazachlor Yeb
Methiocarb Yef
Methiocarb sulfoxide VeV
Methoxychlor YeA
Metolachlor Yeq
Metoxuron Yy
Metrifonate (Trichlorfon) AR
Mevinphos \AM
Molinate vy
Omethoate AN
Orbencarb AN
Oxadiazon Y\#
Oxadixyl AN
Paclobutrazol YA
Parathion AR
Parathion methyl YYe
Pendimethalin AR
Phenmedipham AR
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Prochloraz Yy

Prometon vy ¥

Propachlor YYo

Propanil \Ald

Propazine yyv

Propyzamide YYA

Quinmerac AR

Quinoxyfen VYo

Secbumeton AR

Sulfonyl urea \AR1

Thiodicarb YYY

Tolclofos methyl AR

Triadimefon YYo

Triallate \And

S ot [l oS <Ll Slse Carbendazim VY'Y
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 VYA

Malathion AR

Methomyl Yo

Permethrin Yo

Pirimiphos-methyl Yoy

Prometryn Yoy

Propiconazole YoOf

terbuthylazine Yoo

Terbutryn YorF

Thiabendazole yov

Tolylfluanid YOA

(B ES o [SaLS eaiiScbliz olge Phoxime yoa
Plant protection products / Biocides

::sttjs(;;; 2,2 4-trimethylpentane-1,3-diol diisobutyrate Y&e

2-Ethylhexanoic acid 2-ethylhexyl ester \t4|
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Benzylbutylphthalate \741
Bisphenol A \t4l
Diethyl phthalate ve¥
Diisodecyl phthalate Yeo
Diisononyl phthalate \idd
Diisopropylnaphthalene \24
Dimetylphthalate Y#A
Di-n-butylphthalate v#a
Di-n-octylphthalate YYe
Methanone, Irgacure 184 Yvi
N-butyl-benzenesulfonamide yyy
N-Methyl-2-pyrrolidone vy
Tributylacetylcitrate A
Gl 25 g flposiiSe Tris(2-methylpropyl) phosphate Yvo
Plasticisers / Flame retardants
(s JU Slse) lacilsd 5 2-(2-(4-Nonylphenoxy)ethoxy)acetic acid Yv#
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 Aee
4-Nonylphenoxy acetic acid A
4-Octylphenoxy acetic acid AeY
C10-C14-LAS AeY
C12-LAS Ae¥
Naphthalene sulphonic acid Aed
Surfinol-104 Ae#
Skt plu g b SAsle Tetraethyl lead AeY
Trace metals and their compounds
Tetramethyl lead AeA
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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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