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A B S T R A C T  
 

 

The Occurrence of nine selected pharmaceutically active compounds (PhACs), namely Paracetamol, 
Carbamazepine, Sulfamethoxazole, Pentoxifylline, Gemfibrozil, Diclofenac, Ibuprofen, Tetracycline 

and Naproxen were investigated in influents and effluents of two drinking water treatment plants 

(DWTPs) across Shanghai, China. In addition, the removal of these compounds in both DWTPs with 
differentexisting technologies (DWTP-A: biofiltration process, activated carbon and ozonation; 

DWTP-B: sand filtration and coagulation, flocculation and sedimentation) was investigated.The 

concentrations of these compounds in the influents from the two DWTPs showed substantial 
variations with average concentrations ranging from 3.24ng L-1for Tetracycline to 62.3ng L-1for 

Gemfibrozil, while Naproxen and Carbamazepine were found in effluents with average 
concentration of 0.26 ng L-1and 1.53 ng L-1, respectively. The risk assessment based on the „„worst-

case scenario‟‟ of the monitoring data from the influents of the present study suggested that 

Diclofenac and Sulfamethoxazole could pose a medium risk to the aquatic organisms while other 
compounds showed no potential toxic risks to aquatic organisms. A screening level risk assessment 

implied that the concentrations of the detected PhACs are well below levels that would pose a risk to 

the health of consumers of drinking water at Shanghai, China. Biodegradation using ozone was 
found to be the most effective mechanism for removing concentrations of PhACs, while filtration 

appeared to be a minor process for removing all PhACs. 
 

doi: 10.5829/idosi.ijee.2015.06.03.11 
 

 
INTRODUCTION1

 

 
Pharmaceuticals have recently raised great public 

attention as emerging contaminants in the aquatic 

environment [1-3]. PhACs are used all over the world 

for human beings and veterinary. The users 

administrating pharmaceuticals excrete them and their 

metabolites and utilizing personal-care products waste 

them after usage into wastewater. Many PhACs are, 

therefore, discharged into the aquatic environment via 

wastewater treatment plants (WWTPs), since the 

WWTPs have less efficiency in their removal [4]. 

Although research in pharmaceuticals fate is limited, 
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they may be deposited in the environment through 

improper disposal, runoff from sludge fertilizer and 

reclaimed wastewater irrigation, and leaky sewage [5]. 

Conventional treatment systems, mainly based on the 

use of microorganisms have proven inadequate to 

effectively remove these types of organic compounds, 

largely due to their complex molecular structure [6, 7].  

Drinking water treatment and disinfection may 

potentially reduce these already low levels of PhACs 

found in streams to even lower levels [8]. Drinking 

Water Treatment Plants (DWTPs) use a wide range of 

processes, but they are not specifically designed to 

remove pharmaceuticals that may be present in source 

waters. However biodegradation on slow sand filters 

and/or sorption to particles removed by coagulation may 
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reduce their concentrations in the treated effluent for 

some extend. The increasingly prevalent use of Granular 

Activated Carbon (GAC) and Powdered Activated 

Carbon (PAC) as a final finishing treatment to remove 

pesticides and taste and odour causing compounds may 

also lead to removal by sorption (or biodegradation on 

GAC) of some pharmaceuticals products [9]. However, 

there is evidence that some compounds are unaffected 

by such processes [10]. 

Although some pharmaceuticals are unlikely to be a 

risk to the aquatic environment because of low 

concentrations combined with low toxicity, other 

pharmaceuticals such as natural and synthetic sex 

hormones may pose potentially significant risks. The 

estimation of potential impact of human 

pharmaceuticals to human health fromenvironmental 

exposures typically uses two concepts: the predicted 

environmental concentration (PEC) and the predicted no 

effect concentration (PNEC). The PEC element is based 

on the physical, chemical and biological fate properties 

of themolecule, as well as hydrological information on 

STP effluent flows and surface waterflows. The PNEC 

element estimates concentrations at which potential 

effects onhuman health might occur. In general, if the 

PEC is less than the PNEC (PEC/PNEC <1) the risk is 

deemed acceptable. This approach to environmental risk 

assessment is called the risk characterization ratio 

method [11]. The human health risks associated with 

PhACs in the aquatic environment are largelyunknown; 

however, the risks are likely to be very low, especially 

for water supplies withprotected watersheds. Most 

current drinking water standards forregulated organic 

chemicals are in the low ranges (<5 to 0.2 parts per 

billion (ppb)). The levels found in the various 

occurrence studies tend to be in the low ng L
-1

 range in 

surface water and are generally some 500-10,000-fold 

below these limits [12]. 

The objectives of this study were (1) to investigate 

the concentration of nine commonly used PhACs 

(Ibuprofen, Naproxen, Diclofenac-Na, Gemfibrozil, 

Paracetamol, Tetracycline, Sulfamethoxazole, 

Carbamazepine and Pentoxifelline) in the influents and 

effluentsof drinking water treatment plants (DWTPs) at 

Shanghai, China; (2) to examine the removal and fate of 

these pharmaceutical materials at different treatment 

processes within selected DWTPs that use a range of 

treatment technologies (i.e. biofiltration treatment, 

activated carbon, ozonation, sand filtration and 

coagulation, flocculation & sedimentation) and assess 

the risks associated with target compounds on aquatic 

organisms and adverse health impacts on human health 

based on the toxicity data in the literature. 

 
 
MATERIALS AND METHODS  
 

Site selection and sampling 
Effluent samples were collected after each process using 

a grab sampler (Forestry Suppliers, Jackson MS) from 

two drinking water treatment plants from Shanghai, 

China to assess the effectiveness of these processes 

inremoving PhACs illustrated in Table 1. Samples were 

collected in pre-washed 4 L amber glass bottles. Water 

samples were collected in glass bottles (4 L) that were 

pre-rinsed according to Ahrer et al., [13] and rinsed with 

sample water onsite. Water chemistries such as pH and 

water temperature were measured at the time of 

sampling. Samples, wrapped with aluminum foil, were 

shipped on ice and delivered to the laboratory within 4 

h. Samples were stored in air-tight condition in dark 

cold room until the analyses but no longer than two 

weeks.  

 
TABLE 1. Physico-chemical properties of the studied PhACs. 

 
 

Sample analysis 
Target compounds were extracted using the method 

described by Gros et al., [14].Prior to extractions, 

Samples were filtered through 1 µm glass fiber filters 

and then prepared for extraction by adding 100 µl of 

40% H2SO4, and 0.6 g of disodium ethylene diamine 
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tetra acetate (Na2EDTA) to the bottle containing 3000 

ml of permeate samples. To achieve dissolution of the 

Na2EDTA, the bottles were agitated on an orbital shaker 

for 60 minutes at 100 rpm. Target compounds were 

extracted using 60-mg HLB (hydrophilic-lipophilic 

balance) Oasis® brand cartridges from Waters 

(Millford, MA). Cartridges were preconditioned with 

5ml of methanol; 5ml deionized water at neutral pH, at a 

flow rate of 1 mL min
-1

. After the conditioning step 

water samples were passed through the cartridges at 10 

mLmin
-1

. Afterwards, the cartridge was rinsed with 5mL 

of milliQ water to remove excess Na2EDTA. Elution 

was performed with 2×4mL of methanol at 1 mLmin
-1

. 

The extract was evaporated under a gentle nitrogen 

stream and reconstituted with 1mL of methanol–water 

(25:75, v/v). Finally, 10µL of a 10 ngµL
-1

 standard 

mixtures of the internal standards Ibuprofen-D3, 

Carbamazepine-D10 and Simeton were added to the 

extract for internal standard calibration and to 

compensate possible matrix effects. 

 

LC/MS/MS analysis 
Liquid chromatography with tandem mass spectrometric 

detection was used to determined target compounds. 

These selected target PhACs compounds are 

summarized in Table 1. These methods have been 

published previously [15]. Briefly, an Agilent HPLC 

system consisting of a G1311A quaternary pump, a 

G1322A vacuum degasser, a G1316A thermostated 

column oven and a G1329A auto sampler (Agilent, 

USA) were used. The analysis was carried out on a LC-

MS Column (Luna C18 (2), 2.0×150mm, 5 µm, 

Phenomenex Ltd., USA) and operated at room 

temperature; the injection volume was 1µL. A binary 

gradient consisting of 0.1% formic acid (v/v) in water 

(A) and 0.1% formic acid (v/v) in acetonitrile (B) at a 

flow rate of 700 µL min
-1

 was used. The gradient was as 

follows: 15% B held for 0-1 min; increased linearly to 

80% held for 6 min; 6–8 min maintained the previous 

settings 80% B; and finally the instrument was 

immediately returned to starting conditions and 

maintained from 8 to 12 min. The total run time per 

sample was 12 min. An injection volume of 0.40 

mLmin
-1

 was used for all analyses. Mass spectrometry 

was performed using an API 4000 triple quadrupole 

mass spectrometer (Applied Biosystems Ltd., USA) 

using MRM with electrospray ionization (ESI
-
) negative 

mode for all compounds. Full LC–MS/MS method 

parameters have been described previously [15]. 

 

Risk assessment 
The environmental risk posed by certain contaminants 

on aquaticecosystems was assessed through the 

calculation of risk quotients (RQ) as described 

previously [16-21]. RQ values for aquatic organisms 

werecalculated from the measured environmental 

concentration (MEC) and the predicted no effect 

concentration (PNEC) of the pharmaceutical compound. 

PNECs are calculated by dividing the lowest chronicno 

observed effect concentrations (NOECs) by assessment 

factors (AFs) chosen according to the European 

Technical Guidance Document [22]. The PNECs for the 

pharmaceuticals were adopted from Zhao et al. [23]. A 

commonlyused risk ranking criteria was applied: 

RQ<0.1 means minimal risk,0.1≤RQ<1 means median 

risk, and RQ≥1 means high risk [24]. 

Risk assessment of nine pharmaceutical compounds 

under study on human health was conducted according 

to procedure developed by Snyder et al [25]. The 

healthvalue applied in this study was the acceptable 

daily intake (ADI). Then ADIs were converted to 

drinking-water equivalent levels (DWELs) in 

micrograms per liter (or parts per billion) by multiplying 

it by an assumed body weight (70 kg, the U.S. EPA 

default body weight of an adult male) and a metric unit 

conversion factor, and dividing by an average daily 

drinking water ingestion rate (2 liters per day). Methods 

and examples of deriving and calculating ADIs, 

including DWELs, can be found in Snyder et al [25] and 

Schwab et al [26]. 

 

 

RESULTS AND DISCUSSION 
 
PhACs levels in DWTPs influent and effluent 
The occurrence of pharmaceuticals in the environment, 

including the water cycle, atconcentrations ranging from 

nanograms to low micrograms per litre has been widely 

discussed and published in the literature in the past 

decade [15, 27, 28]. In this study the concentrations of 

nine pharmaceuticals in the influents and effluents of 

two DWTPs at Shanghai, China were detected (Figure. 

1). Data were consistent for triplicate samples, and the 

standard deviation was less than 12.5.Measured 

concentrations were generally in the low parts-per-

trillion range, with mostconcentrations below 10 ngL
-1

. 

These findings are comparable to studies in the USA 

that have detected very low levels of pharmaceuticals in 

finished drinking-water [29]. Studies have also shown 

several pharmaceuticals in tap water atconcentrations 

ranging from nanograms to low micrograms per liter in 

severalcountries in Europe, including Germany, the 

Netherlands and Italy [30]. Also in the Netherlands, 

traces of antibiotics, antiepileptics and beta blockers 

were detected in the drinking-water supply at 

concentrations below 100 ng L
-1

, with most 

concentrations below 50 ng L
-1 

[31] .While other 

compounds recorded high concentration values reached 

to be 258 ng L
-1 

for Carbamazepine in the finished water 

at DWTP in southern California [30]. The drinking 

water processes was deferentially effective for removing 

PhACs from < 20 to > 90%. However, there were 
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sensitive concentrations of PhACs at the effluents of 

DWTP ranging from 2.13 ng L
-1

 for Carbamazepine to 

0.04 ng L
-1

 for Naproxen. To date, between 15 and 25 

pharmaceuticals have been detected in treated 

drinkingwaterworldwide, as reported in the peer-

reviewed scientific literature [9, 28]. The occurrence of 

PhACs in finished water may indicate that drinking 

water is a source of human exposure.  

Among the target PhACs, Gemfibrozil (110.39 ng L
-

1
) and Carbamazepine (26.54 ng L

-1
) were detected in 

the highest levels in the influentof DWTP 1, other 

studied compounds were also detected in the range of 

3.44 – 16.14 ng L
-1

. Lower concentration values were 

observed in the second DWTP influent, since 

Carbamazepine, Diclofenac-Na, Gemfibrozil and 

Pentoxyfelline were recorded 17.03, 16.4, 14.21 and 

10.35ng L
-1

, respectively; whereas other compounds 

were detected in the range of 2.52 ~ 9.99 ng L
-1

. These 

results are in agreement with other studies around the 

world, which concluded that PhACs have been detected 

in wastewater effluents and raw drinking source waters 

at concentrations of sub µgL
-1

[1, 4, 32]. 

 
Removal of target compounds during drinking 
water treatment processes 
Although, these processes were not specifically 

designed to remove pharmaceutical compounds from 

the water stream, the processes used in both DWTP 

showed significant removal for target compounds.The 

removal efficiency of these processes is presented in 

Figure. 2. 

Biofiltration was simulated using biological 

acclimated sand. Some compounds appeared smoothly 

biodegraded such as Diclofenac (90.97%) and  

 

Gemfibrozil (82.74%), while Pentoxifylline (61.11%) 

and Carbamazepine (58.06%) were moderately 

removed. Other compounds were barely biodegraded. 

This was attributed to molecular structure, 

hydrophobicity, charge and molecular size of target 

compounds, since these factors affecting the adsorption 

process [33, 34]. 

Activated carbon can be extremely effective for 

removal of PhACs. However, its removal efficacy is 

greatly reduced by the presence of natural organic 

matter, which competes for binding sites and can block 

pores within the activated carbon structure [35]. The 

adsorption of micro pollutants onto solids depends on 

their physico-chemical properties, most common of 

which are hydrophobicity, charge and molecular size 

[33, 34, 36]. Another important parameter is water-

octanol partition coefficient (log Kow). In particular, 

depending on log Kow, hydrophobic pollutants (log Kow> 

4) have higher adsorption capacity [37-39]. Therefore, 

the activated carbon treatment was ineffective for 

removing studied compounds due to low log Kow (< 4).  

In addition, adsorbate concentration also considered an 

important factor in evaluating the efficiency of activated 

carbon process. Using granular activated carbon, it was 

determined that higher initial contaminant 

concentrations resulted in higher percent removal for 

Estradiol [40]. Therefore, the removal efficiency of 

Activated carbon for the studied PhACs was quiet low. 

Also removal efficacy is a function of contact time, 

organic loading, chemical structure, solubility and 

carbon type [4, 8, 41]. Iopromide, Ibuprofen, 

Meprobamate, Sulfamethoxazole and Diclofenac were 

some of the compounds found to be mostresistant to 

activated carbon removal [41]. 

 

 

 

 
Figure 1. Occurrence of studied compounds in influents and effluents of two DWTP 
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Ozone has been found to be a more effective 

oxidizer for a large range of pharmaceuticals (Figure. 

2). Ozone achieve removal of pharmaceutical via 

chemical destruction rather than just chemical 

separation from solution, this achieved by the exchange 

of electrons between constituents and the corresponding 

decrease in the overall electrical potential [42]. 

Westerhoff et al. [9] also concluded that ozone (O3) is a 

more powerful oxidizing agent than chlorine and a very 

effective biocide, ozone reacts with most organic matter 

either by direct attack or indirectly through the 

formation of hydroxyl radicals (•OH) formed from 

ozone, meaning that the oxidation occurs mainly 

through reactions with OH radicals [9]. We can divide 

the effect of ozonation for the removal of studied 

pharmaceutical to high effective in case of Naproxen 

(99.45%), Gemfibrozil (97.55%) and Pentoxifelline 

(97.79%), Diclofenac-Na (85.87%), Ibuprofen (78.33%) 

and Tetracycline (71.52%) and moderate effect in case 

ofCarbamazepine (69.18%), Paracetamol (63.25%)and 

Sulfamethoxazole (59.48%). These results are in 

agreement with those obtained by McDowell et al., [43] 

who concluded that the spiked Rhine river water treated 

with O3 (dose 1.2 mg L
-1

) achieved 100% removal for 

Pentoxifelline and other compounds. Further studies 

reported that water treatment plants employing 

ozonation are capable of removing large number of 

PhACs compounds from water [9, 28, 44]. 

 

 
Figure 2. Removal efficacy of different DWTP processes for 

the removal of PhACs 

 

 

Filtration occurs as the water passes through a 

substance that helps remove even smaller particles. One 

of the oldest and simplest processes used to treat water 

is to pass it through a bed of fine particles, generally 

sand. Sand filtration usually removes fine suspended 

solid matter as well as some other particles, such as 

larger microorganisms. Sand filtration was quiet 

effective for removing Tetracycline (81.00%) and 

Ibuprofen (70%), moderate removal for Pentoxifylline 

(64.25%) and Paracetamol (59.9), while low removal 

efficiency was observed of other studied compounds. 

Chemical coagulation using aluminum or iron based 

salts will precipitate metal hydroxides. Chemical 

softening removes dissolved calcium and magnesium 

using lime and soda-ash to precipitate calcium carbonate 

(pH > 9.0) and magnesium hydroxide (pH > 11). 

Organic compounds can co-precipitate with the metal 

hydroxides and carbonates or adsorb onto surfaces after 

precipitation. Chemical coagulation and softening aid in 

removing suspended solids (i.e., turbidity), colloids and 

some dissolved organic carbon (DOC) from water. 

Sedimentation and filtration follow coagulation or 

chemical softening to remove these newly formed 

particles [36]. 

Unexpected, Coagulation, flocculation & 

sedimentation showed high removal efficiency for target 

compounds (i.e., Gemfibrozil, Carbamazepine, 

Diclofenac, Naproxen and Pentoxifylline), since 

previous studies using both alum and ferric chloride as 

coagulants for natural water or pure water samples 

spiked with pharmaceutical target compounds showed 

that coagulation (with or without chemical softening) is 

largely ineffective in removing pharmaceutical target 

compounds[9, 33, 45]. Also, Awwa Research 

Foundation project concluded that coagulation was 

largely ineffective for pharmaceutical removal in bench-

scale, pilot-scale and full-scale investigations [41]. This 

finding might be attributed to low concentration values 

of studied compounds resulted from sand filtration 

process, which were not exceed than 10 ngL
-1

. On the 

other hand, these highly hydrophobic contaminants are 

most likely to enter a facility already bound to particles 

and may not be detected in the analytical protocol and is 

not suitable for particle analysis [36]. Nevertheless, the 

obtained results here are similar to some previous 

observation reported by Huerta-Fontela et al. [29] who 

concluded that coagulation/flocculation and sand 

filtration can remove from <33 to 100% of PhACs. 

 

Risk assessment 
In Shanghai, China, most wastewater treatment plants 

effluents are discharged into aquatic environment, 

which are used as influent for drinking water treatment 

plants or for irrigation directly without any treatments. 

This might lead to negative impacts on the aquatic 

environment.Consequently, adverse health impacts on 

human health may be existed. 

Environmental risks to aquatic organisms were 

assessed for the worst case scenario in the influent of 

DWTPs based on the risk quotients (RQ) calculated 

using MECs and PNECs (Table 2). The RQ values for 

Diclofenac and Sulfamethoxazolewere 0.62and 0.19, 

respectively, while the RQs for all the other compounds 

detected were below 0.1. According to the RQ 

classification scheme from Hernando et al. [24], 



Iranica Journal of Energy and Environment 6(3): 223-231, 2015 

228 

Diclofenac and Sulfamethoxazole could pose a medium 

risk to the aquatic organisms.Whereas, the RQ values 

for other compounds detected were less than 0.1, 

indicating no potential risks to the aquatic organisms.  

Biologicaltests showed toxicological effects of 

Diclofenac and sulfamethoxazole on various aquatic 

organisms.Diclofenac as anamphiphilic acid binds to the 

lipid–water interphaseof cell membranes thereby 

inhibiting the synthesisand release of prostaglandines 

[46]. The histopathological examinations of diclofenac-

exposed fish revealedalterations of the kidney such as 

an hyaline dropletdegeneration of the tubular epithelial 

cells and the occurrence of an interstitial nephritis. In 

the gills, the predominant findingconsisted in anecrosis 

of pillar cells leading to damage of the capillary wall 

within the secondary lamellae, thelowest observed effect 

concentration (LOEC) at which both renal lesions and 

alterations of the gills occurred was 5µg/L [19]. While 

veterinary antibiotics (e.g., Sulfamethoxazole) are 

designed to affect mainly microorganisms and bacteria 

found in animals. This therefore makes them potentially 

hazardous to other such organisms found in the 

environment [47]. Ingeneral, toxic levels of antibiotics 

for microorganisms, bacteriaand micro-algae present in 

the environment are 2–3 orders of magnitude below the 

toxic values for higher trophiclevels [48]. 

On the other hand the human health risks associated 

with the presence of PhACs in drinking water have been 

thoroughly studied.Several screening level risk 

assessments have concluded that no appreciable human 

health risk exists for the trace levels of PhACs detected 

in other comparable studies [25, 48]. In this study we 

utilize existing toxicological data on Acceptable Daily 

Intakes (ADIs), which converts to drinking water 

equivalent level (DWEL) to establish the margin of 

exposure (MOE), which defined as the DWEL divided 

by the maximum-detected water concentration. 

 
TABLE 2. Risk quotient of studied PhACs on aquatic 

organisms using their PNEC data. 

 
 

Table 3 provides the results of this type of analysis. 

One way to understand the relationship between the 

DWEL and the water concentration is to numerically 

estimate the difference. For example, the DWEL for 

Carbamazepine was calculated to be 12 μgL
-1

 and the 

maximum drinking water concentration was 0.0021 

μgL
-1

. Consequently, the water concentration exceed 

5000-fold lower than the DWEL, although recall that 

the DWEL itself is not a threshold of an adverse effect. 

Comparing DWELs to maximum concentrations of nine 

pharmaceuticals in drinking water, the results 

demonstrate that MOE were more than 5000 fold lower 

than the permissible concentrations (DWEL) for all 

studied compounds. Thus, no adverse effects would be 

expected from drinking water with the reported 

concentrations for consumers.  

These findings are in line with other studies over the 

past decade,which also supported the conclusion that 

discernible risks to health arising from trace levels of 

pharmaceuticals in drinking-water are extremely 

unlikely[10, 25, 49-53]. 

 
TABLE 3. Impact of PhACs on human health using ADI from 

drinking water 

 
 

 

CONCLUSION  
 

Although pharmaceuticals appear at relatively low 

concentrations ranging between ng L
-1

 and μg L
-1

 levels, 

they may impose serious effects on the environment. 

Different technologies at DWTPs were assessed for 

removing nine PhACs and proved that: 

1-Biodegradation using ozone was found to be the most 

effective mechanism for removing concentrations of 

PhACs, especially for Naproxen (99.45%), Gemfibrozil 

(97.55%) and Pentoxifelline (97.79%) 

2-Filtration appeared to be a minor process for 

removing all PhACs.  

3-Adsorption onto activated carbon was least 

efficient in the removal of the target PhACs, while 

Coagulation, flocculation & sedimentation appeared to 

be an effective process for most PhACs.  

A risk assessment study was conducted to evaluate the 

RQ of PhACs to aquatic environment and minimum 
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margin of safety for PhACs on consumers of drinking 

water: 

4-Based on the measured influent concentrations 

from this study and limited ecotoxicity data available in 

the literature, a potential risk assessment was conducted 

for the „„worst case scenario‟‟ (100% of stream flow 

derived from influent and using the highest measured 

concentrations of target PhACs). The RQ values of 

Diclofenac and Sulfamethoxazole could pose a medium 

risk to the aquatic organisms, while for other 

compounds detected were less than 0.1, indicating no 

potential risks to the aquatic organisms. 

5-The maximum-detected concentrations in finished 

drinking water were used to calculate drinking water 

equivalent levels (DWELs) for each of the target 

compounds. The maximum-detected concentrations 

used are the single highest discrete sample 

concentrations observed in this study, providing a 

conservative “worst-case” scenario approach. Using this 

approach, none of the pharmaceuticals detected in 

drinking water exceeded their corresponding ADI. 
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 چکیده

َای پاراستامًل،کارتاماسپیه،سًلفامتاکساسيل،پىتًکسی فیلیه،جمفیثزيسیل،دیکلًفىاک،ایثً پزيفه،تتزا سایکلیه ي ( تٍ وام PhAcsتزکیة فعال داريیی ) 9يجًد 

( در شاوگُای چیه مًرد تزرسی قزار گزفت.علايٌ تز ایه،جذاساسی ایه تزکیثات اس DWTPsواپزيکسه در آب َای يريدی ي خزيجی اس دي ياحذ تصفیٍ آب شزب )

: رسًب دَی( ویش مًرد تزرسی قزار گزفت.غلظت ایه تزکیثات در آب َای يريدی B: تیً فیلتزاسیًن، ياحذ Aتا تکىًلًصی َای متفايت )ياحذ  َز دي ياحذ تصفیٍ

کٍ غلظت تزای جمفیثزيسیل وشان می دَذ در حالی ng L-13/22 تزای تتزاسایکلیه تا  ng L-12/3 َز دي ياحذ تصفیٍ اختلاف قاتل تًجُی را تا میاوگیه غلظت

اس مشاَذٌ اطلاعات اس آب  "تذتزیه حالت ممکه"اوذاسٌ گیزی شذ.اوالیش خطز تز اساس  ng L-133/1 ي 22/0واپزيکسه ي کارتاماسپیه در آ تُای خزيجی تٍ تزتیة 

ر حالیکٍ سایز تزکیثات خطزات سمی َای يريدی تیان می کىذ کٍ دیکلًفىاک ي سًلفامتاکساسيل دارای سطح خطز متًسط تزای ارگاویشم َای اتشی می تاشىذ د

َا سیز سطح خطز تزای مصزف تٍ عىًان آب شزب در شاوگُای چیه است.  PhACتزای ارگاویشم َای آتشی وذاروذ.آسمایش آوالیش سطح خطز تیان میکىذ کٍ غلطت 

 َا قزار میگیزد PhACَاست در حالیکٍ فیلتزاسیًن در ردٌ تعذی تزای جذاساسی َمٍ ی  PhAcسیست تخزیة پذیزی تا اسين مًثزتزیه مکاویشم تزای جذاساسی 

 


