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Source Apportionment of Morphlne in Wastewater
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Abstract: It is a new dpproach to identify legal or illegal use pf morphme lhrough information on municipal w asl,éwater HqWever the sourees of morphine in wastewate,r.afe um‘ﬁex,

1 |
;o
F

and distinguishing the Lontr.d)utlun of different sources hab hQCOme a key 1ssue A total of 262 influent samplehvfrom 61 rgpresentqtlve Wastewater treatment plants aty ppa city were
colle@tEﬂ'from October 2022 to M‘arch 2023. The concentraﬁlouh pf morp'h;ng ‘
poppy strqvvs Combmpd ‘flth tlhe proportion of alkaloids i, 'p.o _p\ %3,
factonzatldn model CFMF Only five alkaloids weres 'd';tecte n waste’v» aler -'and-}mnoacetvlmorphme a met_abol:f heroin, wa€ not detected. The wncentrat;gns of mdrphme and

codeme were ﬂgn.lﬁcantl\ h ._gher than those of noscapme; papa.q,erme nd fflebame By constructing the ratios! of d)deme/(m rphine + codeine) and noscapme/(nqs@ pine +

eine, thebaine, papav erme,.:)ioseapmﬁ-, and monoac@rmorphme were analyzed in w aﬁ‘[ew‘aier dnd

ie=source analysis of alkaloids in wabte\«ater was a*na lyzed using the ratio method and-pesitive’ m

wdeme) the source of poppy straw could be qualitativ ely’ dlsl‘mgmph
=]

conujnuted 44,9%, 43. 7%, and 9. 4% respectively. The dlfferent soutees xarled-'m these months due to'the COVID-19 and influenza A outbreaks, in which the use of drugs

Lontalhmg {oppy straﬁ and codeme was the main source, whereas thetse o#mo'r@f}u nalgesws remained relatively stable. Inventory analysis further demonstrated the reliability of

'Fhe PMF regults showed that! th{:ee sour;;es of morphine for medical use, poppy straw, M codeine

the sourde cﬁﬁrﬁbuhons from the PMF model, and morphme was not abusedthis city.

Key wor;!s waslewaler; morphme ratio; positive matrix factorization(PMF) model; poppy straw
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Table I  Mass spectra parameters of target compounds
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Table 2 Concentrations in water and solid phase, partition coefficienls(Kd) , recovery, and method detection limits of all alkaloids
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