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Hlicit Drugs, an Emerging Pollutants in Aquatic Environment
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Abstract

This article presents illicit drugs as an emerging
pollutant detected in different kinds of water resources.
After being consumed, some narcotic substances
are excreted and released to the municipal wastewater
treatment system before being eventually released
to natural water resources. Different narcotic
substances were found depending on locations and
types of water sources. Since the amount of the
substances found was very small, the high

performance analytical system is needed for
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drug detection. Grab and composite samplings
are commonly used for sample collection. Solid
phase extraction was employed for sample prepara-
tion, using hydrophilic-lipophilic balance (HLB)
and/or mixed mode sorbent (MCX). Collected water
sample had to be necessarily acidified. Then the sample
substance had to be concentrated and analyzed by
Liquid Chromatograph — tandem Mass Spectrometer:
LC-MSMS reported as a popular instrument used for
analyzing narcotic substances in water sources. Although
drug substances could be detected in natural water
resources, finding them in drinking water was in little
possibility due to the high efficiency of water supply
production system and the low concentration of drugs
in natural water resources. The information presented
in this article may be useful for future environmental

and forensic science investigations.
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gaawaamnaulald [4] usnilosag f:maﬂéju%éuvu
yoas ldwawiTnsaaiasandaluinfArau
laslfinafiaudalasuilnnnisinnuasiaiasia
wuaatdnlnsdiaas (GC-MS) ‘%Oﬁi’]ﬂﬂgﬂﬂ’j’}
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GC-MSMS 170 G9azidudszlomidanunisuaind

daluluawiaa [31]

4. shavassnanfanazdSurmnasranuluin
IMNTILIHBNITATIINUETLENAaTRAG 9
FINFAI I IUE1T19N 3 wuqn USunawnsdwianlu

o \ e . v & o A .
arad19dlaNunaned1 Ny IuNuThaaILnad

& S a o o > o A A e
w1 I@il‘uﬂLﬁ&l“]]’]L“IﬂiZ']_J‘U‘]J’]U@]%’WLﬁﬂ’*ﬂxlllhll']m

mLawa@ﬁgoﬂ'hﬁ'lLéumaamm:ﬁﬂmmmmﬁswma

I@Umimwa@ﬁﬁﬂmumimmwugaq@ fa a3
. A

Benzoylecgoine fﬁaﬁmiwugqq@]ﬁa 10,500 ng/L

lwshiFogurudeudiszuuinda uaz 345 ng/L

TUUra iR %  TROLRUSII VB IRITLENAAN

wulwihfduuazifoanundseni g aydlaas

A9 3

5. anadlwldlavasnisdwilonluwinda

MNATTIHAIATIINUM T auva e
awdalwirfnan Safadnuisenudwlldluns
Uidonvasenandaluingy 1flasanih@adwin
Lma'waai’@qauﬁiﬂumiw’ﬁmﬁﬂau ANNNNIANEN
wuhonawdanszdulszamngauaunandu (unuiu
Ecstasy; MDMA) onrindaaanasiauysol (100%)
luszninemsidunaain (Pre-chlorination) N13374
@znaw (Flocculation) WazN1INTBIAILNTIEY (Sand
Filtration) Pa9nTzUIMMINGATNUTzn Tuwamued]
lawnugniaalasnszuiumigadusdis Granulated
Activated Carbon be 100% waztuniualadnanuad
laau (w3883 Benzoylecgonine) azgnindald 72%
’lu’um:ﬁmﬁmmmgﬂﬁﬁﬂﬁ 88% LLa:LfiamT'];j
ATTLIWNNILANARDINIBLNAY  (Post-chlorination)
wmualadnanvaslainy Benzoylecgonine &40
AL 90% walumualadvaslaiausiia Cotinine

A19190 3 sievessandaLazUSunanasanulwin (ng/L)

2RAVD9 Llans1y

. . AM* MA* coc* BE* MOR* MDMA* MDA* nor-THC* e A

MDLWUN 21939
ihfndu - 1.240.2 2545 B3]
qul,afg(m]"q) 14.7£10.6 | 16.2+7.1 421.4£83.3 1132.1£197.2 | 83.311.8 14.2£14.5 4.6+7.3 62.7+5 [16]
Wude (v) 41.1£9.1 18.2+5.8 860.9+213.6 | 4225.7+1142.8 | 162.9+20.0 | 133.6+29.8 | - 43+4.8 [17]
hian 1.6-12.1 0.3-0.7 0.4-59.2 1.4-346.0 6.5-10.8 0.2-11.8 - 5.5 [33]
hiaeu 5-6.3 - - 16.4-34.1 [18]
hiadu 1.5-12.2 - - <3.0-14.7 [34]
sy (v) 3-414 <1-16 11-325 37-897 1-103 - - [19]
sy (vn) 87-158 321-410 [29]
fan <0.65 <0.41 1.7£1.2 21.8411.9 3.0+1.4 1.0+0.4 1.0+0.4 0.5+0.4 [20]
fau <1-13 <0.3-7 <1-123 [21]
fan <1-13 <0.3-4 <1-92 [22]
WAy (aan) ND 350.17+78.3 [15]
WAy (aan) ND-1.3 ND-0.5 - - [10]
e (v) 8-550 ND-2000 72-350 38-2800 ND-70 ND-7 - [26]
ihindu D* 6 77 [23]
WAy (v) ND-1400 D* 500-820 60-10,500 D* [25]
Wiy (1dn) 835 ND-10 - - 27]

* AM = Amphetamine, MA = Methamphetamine, COC = Cocaine, BE = Benzoylecgonine, MOR = Morphine, MDMA = 3,4-methylenedioxymethamphetaimine,

MDA = 3 4-methylenedioxyamphetamine, nor-THC = 11-nor-carboxy-A’-tetrahydrocannabinol, D= 134/ mgan'ﬁﬁﬂi ANANIATINIAVRINTILA TR (LOD) uddndn
FasnamsiadsdSunm (LoQ)
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wa o . A o ' a
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' P & & '
maanlalanaaniianss (100 mg/a3d) 4 2017 [32]
v & 8 a & X% A
aanndsdanululdldtasninfazasiany
PURNAALUINAY  weaanUNITUW T auB NN
& a a a AV o
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(Liquid Chromatography — tandam Mass Spectrometry)
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