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LoV EUMOTELTNKE TO BEUA oV TO OAAG KoL TNV TOAV TN KaB0d YN0 Tov giya amd Tov

{010 Yo TV LAOTOINGN TNG TTVYLKNS LoV EPYOGTOC.

TéNog, Ba B va aPlepOC® VT TNV SIMA®UATIKT EPYACio, GTOV Y10 LoV

dilmno.



ITEPIAHYH

Ta Bapéa pétaria oe o pappoakoflopnyovio amoteAohv Tapdymyo Tmv
QOPUAKEVTIKMV TPOTOVT®V Ta 0Toia mpémet va dwoyelpilovtal cmwotd. 'Etol dote va
LNV TPOKAAOVV pOTOVGT) 6T0 TEPPdArov, apov yapaktnpilovtatl and pHeTaAraEl0yovo
dopdomn aArd ko Kapkivoyéveon. Ta kupldtepa LETOALN TOV TPOKVTTOVY OO TIG
eappokofrounyavieg eivorl 1o apcoeviko (As), to kado (Cd), o poAvpoog (Pb), to
vikéMo (Ni), o yevddpyvpog (Zn) o cionpog (Fe), to ypoduto (Cr) Kot 0 vopdapyvpog
(Hg). H ®appakevtiky Bopunyavio tepilapfavetl ToAhd otddia kot moAAEC diepyaciec.
Xe auTh TV gpyacio YiveTar avapopd oTig TOEIKEG OPACELS TOV TPOAVAPEPOUEVOV
Bapéwv petdAlmv aldd kot Tt Bewpeitarl andfAnto Pdon g Kumprakng Nopobesiog
Ao TS POUNYAVIKES EYKATAGTACELS TOL TEPLEXOVY PAPUOKEVTIKA amdPAnta. Eniong,
TapovctalovTal ol dlepyacieg mopaymyNs Kot cOVOESC TOV TOPAYOUEVOV
QOPUAKEVTIKMV OTOPANTOV TOL TPOYUATOTOIOVVTOL Y10, TV AVAKTNGN TOV SPUCTIKMOV
oLOTATIKAOV. [0 TNV avaKTNon XPNGLOTO0VVTOL 01 HEBOJOL AVTIGTPOPTG DCUMONG, M
vavodmOnomn, n vepdmOnon N pokpodmOnon Kot To TPOocopENTIKA LAIKA. MdAlcTO,
ta televtaio Bempovvrol g pia KaAr péfodog amopdkpuvons towv Poapéov LETAAA®Y.
Ot tpomot amopdkpuvong TV Bapémv amofAnTmv mov evoeikvoton fdon g
Bproypapikn avackomnong, tvat o1 dtadikacieg Proroykng enelepyaciog (aepoPieg
Kot avoepoPieg dradwkacies). Emnpdobeta, mapovsialovtat kot ot TponyodUEVES
TEXVOAOYIEG aVTIPOTOVGTG OV £ivail 01 TEXVOAOYiEG pepPpavng, o evepyog avBpakag, 1
anootaln pepPpdvng, ot 0EEMTIKEG Olepyaciec, | xprion 6LovTog, To AVTIOPACTIPLL
Fenton, n @@tdALGT, N POTOKATAALGT KOt 1] NAEKTPOYTLUKT ovoymyn/0Eeldwon).
ZOUTEPACUATIKA, TPOKVTTEL OTL T 0pHOAOYIKT SlaXeiplomn TV AmoPANT®V and TIg
eappokofrounyavieg EaptdTon amd TO MO GTAN0 TPOKVTTEL TO KAOE amdOPANTO Ko av

avto6 Ba emavoypnoipomondel oty TopayyKY dtadikacio 1 oyl

A&Ea1g KAeWOWG: pappokoBlopnyavia, Bapéa pétaidla, texvoroyieg avtiphmavong.
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ABSTRACT

The heavy metals in the pharmaceutical industry are derivatives of pharmaceutical
products that must be managed properly to avoid environmental pollution, as they are
characterized by mutagenic and carcinogenic action. The main metals produced by
pharmaceutical industries are arsenic (As), cadmium (Cd), lead (Pb), nickel (Ni), zinc
(Zn), iron (Fe), chromium (Cr), and mercury (Hg). Pharmaceutical drugs’ production
consists of many processes and stages. This paper refers to the toxic actions of the
aforementioned heavy metals, as well as what is considered pharmaceutical waste
within industrial facilities according to the Cypriot Legislation. Also, at the thesis at
hand, the processes of production and composition of the pharmaceutical waste are
presented and also how the waste can be “’recovered’’ and re-used for its active
ingredients. Reverse osmosis, nanofiltration, ultrafiltration, and adsorbent materials are
used for recovery. In fact, the adsorbent materials are a good method for removing
heavy metals. Based on the literature review, the suitable methods for removing heavy
metals are the biological treatment processes (aerobic and anaerobic processes). In
addition, the pollution control technologies are presented. Those are: membrane
technologies, activated carbon, membrane distillation, oxidation processes, the use of
ozone, Fenton reagents, photolysis, photocatalysis, and electrochemical
reduction/oxidation. In conclusion, the most suitable operations to be taken for waste by
pharmaceutical industries depend on the stage in which the waste arises and whether it
will be reused in the production process or not.

Keywords: pharmaceutical industry, heavy metals, pollution control technologies.
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