EAAHNIKH AHMOKPATIA
Edvikov kat Kanodictprakov

[Mavemetnuiov AAnvov

Xnueia lNepiBaAAovToc
Putravon Yodatwyv

EuuavounA Aaogevakng
2. XOAN OeTIKWV ETTIoTNUWY

Tunua Xnueiag
EpyaoTtplo Xnueiag lMNepiBaAAovTtog



ANMOPYNANTIKA

DETERGENTS
SURFACTANTS




PYNOI

(o] (xnAidec, okovn, KOAAOEION, EnIXpiopaTa
Ainouc k.An.) ouvdsovTal OTIC OIAPOPEC ENIPAVEIEC
(upaopara, dEpua K.An.) HEOW:

-Auvapewv Coulomb

-Auvapewv van der Waals

‘NMpoopopnong

¢ O1 CUYKEVTPWOEIC TWV PpUNWV HNOPEI va eppavifouv
HEYAAEC SIGKUHAVOEIC

¢ 01 pUnol pnopei va givar npéc@arol i nalaioi kai va
EXOUV UMNOOTEI XNHUIKEC dAAOCIWOEIC NAV®W OTIC
ENIPAVEIEC AOY® OEPUIK®V N OEEIOWTIKWOV AAAAYWV



¢ O1 HMOPEI va givai:

Y3aTodIaAuTOIl

AlaAuovTal eUKOAa OTO
VEPO HETA TNV ano-
onacn TOUC ano TNV
Iva N TNV eNpaveia

Mn udaTtodiaAuToi

(0 Kabapiogog  TOuG
npENEel va nEPIAAUBAveEI:

-AlIdAucn TOU PUMNOU OE HN
noAiko diaAuTn

-Anpioupyia oraBepou yaAa-
KTOHaToG HE Tn PBonOzia



AMOPPYIANTIKA

Ta anoppunavTika gival udpoyovavopakec PHE Hakpia
HN NOAIKR AGAUCO n onoia (PEPElI OTO AKPO TNG HIa
£€vrova noAikn opada.

Aradixaoia kaBapioyou:
-AidAuorn TOU anoppunavrikou HE TO HI) MOAIKO dKPO TOU O
HOPIa UOPOPOoLwV evaoewv (Ainn, EAaia, udpoyovadvBpaKec)
SXNHATIOUOGC HUKNAI®WV UE aKTIV@TI) oraraén

«SXNHATIOUOGC UOPOYOVIK@V OEOU®V HETAEU TOU NMOAIKOU GKPOU
TOU aroppurnavrikou Kal TV MOoAIK@WV HOpI@wV TOU VEPOU

*MeTapopa Tou oUunAEyHaTos w¢ YaAaKTwuarog oTnv voarikij
@don ue punxavikn opdon (Tpiyio, PUYOKEVTPIOTN K.Am.)

Ta anoppunavTika Eival EVWOEIC TACIEVEPYEG (npokaAouv
HEIOON OTNV ENIPAVEIAKN TACH TOU UdATOC)
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SURFACTANT CONCENTRATION
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(o] , YVWOTOI ano Tnv apxaioTnta kai Tov Meoainva,
napaockeualovrav ano Ainn kai €Adia Ta onoia uPioTavro
KATEPYaoia JE oTayxTn

gival aAata Tov Ainapwv o&Ewv Je Na n K
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Almog #D
3 CH4{CHo)16C ~0~+Nat

Tanwy (oTeatiks vatpia) rAauxepivn

{:!.‘IH
—CHqy

O1 oanwVeC €ival HiypaTa oTeaTikou, NAaAHITIKOU kal EAdikou Na kai
(PEPOUV WC MNOAIKO THAHA TO IOVIOHEVO KapBoEUAIO



* To OLWAVHOTO TOV KOWVOV GUTOVOV EIVUL OAKIAIKG AOY®
TOV 060evav MTapOv 0EE@V

X ovoétepo N 6Evo meEPIPariov 11 O1AOTAGY] TOV GATMOVA
TEPLOPICETOL KOL HELWDVETOL 1] UTTOPPVTUVTIKI] TOV OPAoT)

* Avtiopovv pe aroto Ca & Mg mov givol 6VOTOTIKG TOV
QPUOIKOV VOATOV  oyYNUOTILOVTOS OVGOLdAVTO  GAOTO
(«yaproopa, Tovpi»).

* Il Tv amopdxpoven tTov wWvtov Ca & Mg mpootiOeTol
ocvv0®s avlpaoxkikdo Na, pertamvprtiko Na N kol ovo<Tepo
Poo@opiko Na PH=12.

O O

Ca** + 2 CHy(CH,),.C 7 ., Ca(CH4(CH,),.&/ 72
~.ONa* ~.0

+ 2Na*



Armmoppurravrikry dpdon & g€ XaUNAOTEPES TIUEG
PH Adyw ¢ LEIWUEVYNS BaoikotnTas T1nNg
goUApouaoac

2UVEpyeIa «TTPOTOETIKWV» (Na,P,0,,
Na;P;0,,) orm dpdon rou ABS

P;0,,” + 2H,0 - 2HPO S + H,PO,

[MpoBAfuaTra puUTTAVONG AIJVWV Kal TTOTARHWY ASyw TnNG aduvapiag Twv
1950 ev(UUWV  HIKPOOPYAVIOUWY VA OlaoTragouv T OIOKAAOOUMEVN [N
960 Bioatroiko®ounaipn dAucgo Tou ABS

1965

HgﬁCfEHﬂfCH (CH5)4-CHq H%?E{CH;glgCH{ﬁHz};—CHa « ZXETIKA Proarroikodouriono — Oev
— TTEPIEXEI TNV ammpooPAnTn ouada —
-— O C(CH.);
0=5=0 0=5=0 « Amarrouvrai «Impoo@ETIKa»
ONa ! » Meiwon rwv gaivouEvwy agpiouou




Pdwopopkd GAara

-Auédavouv Tnv amroppurravrikny 6paocn

- AsOuEUOUYV TA KATIOVTA TTOU TTPOKAAOUV TH OKANPOTNTA TOU USATOC
- Aiarnpouv ro pH og vwnAéc ripég (~10) wore va unv mpwroviwosi
n couApouada

- Msiwvouv 1o KOOTOC TOU ATTOPPUTTAVTIKOU

AVTIKOTAOTOON TWV QWOPOPIKWY OAATWY aTTO AAAEC OUTIEC
1970 opolag dpaang m.X. NTA (VITPIAOTPIOEEIKO OGU)

» Aeoueuel ra iovra Ca & Mg
~~CH,COOH > Aev TEPIEXE! P

N QEhE 000 > AIToouvTiBsTal  Kard Tov Kalapiouoé aoTiKwv
CH,COOH amoBArTwy
> Exel reparoyovo opaon

1080  EVTPOQIONOG OTNV ABpIaTIKr

©¢aTmon avwrarou TToogoatou PO, atnyv ItaAia



‘MeTa@opd PUTTWV KOl TOSIKWV EVWOEWV OE MEYAAEG
QTTOOTACEIS HEOW TWV ATTOPPUTTAVTIKWYV

*ATTAWVOVTOI O& MEYAAEG EKTACEIC OTNV ETTIPAVEIO TWV
udATWYV EUTTOOICOVTAC TNV OEUYOVWON TOUG

‘QaIVONEVO EUTPOPICHOU AOYW TWV TIPOOCOBETIKWYV
(pwo@opika aAaTa)

‘PUtravon amoé ixvnuéTaAAa (As, Cd) TTou vu@ioTavTal wg
TTPOOMIEEIC OTOUG (PUOIKOUSC @PWOPOPITEG OaTT’ OTToU
TTPOEPXOVTAI TA PLOPOPIKA
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Anionic Detergents
il

CH 42H 2CH 2CH 20H 50H 2CH 5CH 2CH 20H 5CH -CJ-SI:-CI- et

sadium lauryl sulfate

CH 4CH 2 £2H 2CH 2CH 55H 5CH 2CH 1H oCH 2 @-é:.m-ma+
.,A
saidum-n-dodecylbenzenesulfonate

PSS

C. Ophardt, c. 2003




Cationic Detergent

1"
+
CHa(CHo ) s—N—CH5 CF

|
CH4

trimethylhexadecylammaonium chloride

C. Ophardt, c. 2003



Monionic Detergents
0 CH,-0OH
[
CH3{CH3)44—C-0-CHo-C-CH,-0H

pentaerythrityl palmitate CHo-OH

BB

al t
L .I'

il el P e . ‘
C. Ophardt, c. 2003

nan-paolar




IONIC DETERGENTS

iy 1
HC—CHZ_CH2_COO_N3+ H3C—(CH2)11'—O_S—O—N3+
OH )

CH,

Sodium deoxycholate Sodium dodecylsulfate (SDS)

NONIONIC DETERGENTS

O—(CHz_CHZ_O)QS_H

(Average)

Triton X-100 Octylglucoside
(polyoxyethylene(9.5)p-t-octylphenol) (octyl-B-p-glucopyranoside)




Alkanes are too unreactive for direct surfactant synthesis. Intermediate com
pounds containing active centers such as double bonds, benzene rings or hydroxyl
groups are used. Linear alkylbenzene sulfonates (LAS) are usually made by attach-
ing a benzene ring to a long-chain olefin, an unsaturated hydrocarbon, followed by
sulfonation, which provides the hydrophile. Neutralization with sodium hydroxide
finishes the sequence, yielding the surfactant.

Q

catalyst
an olefin
SO,

catalyst

;\A

SO,H

[Tapaokeur ATTOPPUTTAVTIKWY




Sultur trioxide (a product of the sulfuric acid industry) is used in the manufacture
of several types of anionic surfactants. Alkyl sulfates, for example, are formed by
the sulfation of fatty alcohols.

catalyst

R—OH + SO, ———> R—0—SO,H

Fatty alcohol l HElR
MNapaokeury Amoppumaviikiyy R—OSO; Na  Alkyl sulphate




Household Uses
* detergents

* cleaners

* laundry aids

* 50aps

Personal Care

* s0aps
* shampoos

* cosmetics

Household

XPNOEIG ATTOPPUTTAVTIKWYV

Industrial Uses

* textiles

* foods

* metal processing

* Ore processing

* oil field

* plastics

* paints

* road and building
construction

* paper

* chemical manufacture




TOTTOI ATTOPPUTTAVTIKWYV

Anionic

~ 65%

Nonionic

~ 25%
10%
Cationic

* Amphoteric (1%)

Broad categories of consumption of surfactants in the United States




| ATTOIKOOONNON ATTOPPUTTAVTIKWY OTO TTEPIBAAAOV

oXxidation
=

"

/ successive oxidations

¥

80,
/* *’ CO, + H,0

rng mineralization :
opening + biomass




Phosphates in detergents

Phosphates are one of the most commonly-used and abundant ingredients in domestic and
industrial detergents. Their function is to combat water hardness in order to allow efficient

cleaning by the detergents. The type of phosphate most commonly used 1s STPP (sodium
tripolyphosphate. NasP;0q5. CAS No 7758-29-4, EINECS No 231-838-7). Overall. STPP 1is
an efficient ingredient in detergents with the following functions:

e cfficient sequestering of hardness salts (and keeping them in solution);
e removal and prevention of encrustation on fibres;
e enhancement of the washing process:

¢ carrier for other detergent ingredients.

The annual consumption of phosphate containing detergents in the EU-25 is about 1.8 million
tonnes. a value equivalent to a phosphorous content of about 110,000 tonnes. 90-95% of these
are consumed in domestic laundry and dishwashing detergents. For comparison. the use of
phosphates in fertilisers 1s equivalent to around 1.25 million tonnes of phosphorus per year.

There are no concerns over adverse health effects associated with the use of STPP in

. . . 7T . . . - . .
detergents. Recent scientific evidence™ indicates very low acute toxicity of STPP by ingestion
or dermal application. while no mutagenic or genotoxic effects have been observed.

Phosphates are essential nutrients as their use in fertilisers indicates. The prime concern over
the use of phosphate in detergents is that it can lead to an excess of nutrients in the aquatic
environment which, in turn, can lead to problems of eutrophication.




TUACOU TUMOU EUTOPIKO COPPUICVIIKD Yo TAWTIPW povywv- mepetye 10-
50% opacTo cuoTaTko Kot 25-40% molvopwcpopika diata. Emong 5-7 %
TUPITIKD VATPIO Y1 TV Tpoinym T owdppwoaonc tov mAvvmpiov, 3-6% mopeyt-
monaTes appov kot 0.5-1 % wapPfolovusbuiokeiiovioln yia v KaADTEPT -
p1oT TOL CmoPaALOUEVOD PUTTOL.

O PEyOAEC TOGOTNTEC TV POCPOPIKGV Tpokahovy coPfapdtato mpopfAnua
EVTPOPITLION GTA VEPA ALIVEV Kol KASIGTOV KoAmmv. Ta Qoopopikd alata etvi
BPETTING CUGTOUTIKG OV OOTYOUV GTIV  CVOITTLE TPMTOYEVOLC TUPYM@YTIC, TOU
QUTOTACYKTOU KO TV QUKGOV. T QUOT) OUMC TO POCEOPIKG aAoTa etval Yevi-
KO TEPIOPICLEVIL KOl KOT CVIAOYIL TEPOPICLIEVT] T) CVIITTUCN TOV TUPEYEYoV
OPYOVICLOV LIEGH OTO DOUTIKG cuoTiuate. Me Ty a@Bovi) OpmC Topousic TV
QOCPOPIKOV UpyiLel 1| VIEPUETPT] CVATTULN TOL PUTOTALYKTIOU Kol TV QUKOV
(ELTPOMCUOC KOl DIEPTPOMICUOC) LE COPUpOTUTEC OEVTEPOYEVEIC EMUTTMCEL
(oovoluces ouvBnKes, mopay@yn] TOOIKGV GEPLEY, oVOITTLEY EIMKMV KUTITYOPLEY
TOSIKGY  OPYOVICUEY LY. OEWVOUUCTIYOTOV 1AT.). TNUEPC ¥PNCULOTOI0UVTOL
O1EBVOC TEPACTIEC TOCOTITEC CMOPPUICVTIKGY LUE UMOTEAECUN HOENCT) TOGO TOL
oOpyoVIKOD OvBpOKO OTO VOUTIVO OIKOCUGCTIUOTE OGO KOl TNV CUGGOPELTT)




AoproTiknic oV oskaetic Tov 1980 ot mep1PurlOVTIKEC OPYUVOGELS EMETVYUV VU
Kobepmbel amo v Itoiua) KoPepynon ovototo ToGo6T0 pOCEOPIKAYV GT
UTOPPLTOVTIKG 7%, 6% Kol GTNV GUVEYELD, GTNV OeKueTia Tov 1990, 2.5%. ITup'
0A0 TONTU AOY® NG OLOMICTIOG Kol anpobduuic Tov [ToA®v va ayopdcouy Kot
UVTA TO TOPPLITUVTIKG oL Bempovcoy m¢ mepifuiloviikd empiafr). wonyon-
OOV KOl KOKAOQOPOUV o1V ITuAkn) ayopd amoppuaVTIKG LIE CUYKEVIPMOT] Yo~
LINAOTEPT] KU1 GO TNV EMOTUOE OVEKTI 0o Tov [Taiko vopo.




AkaTtépyaoTa MpwToBaduIa AgutepoBaduia TpToBaOuIa
MapapeTpoc puNavonc AUparta KaTepyaaoia KaTepyaoia KaTepyaoia

E RN

300 35% 90% >95%

B 0 20 0% s sew 210 9%

300 120 60% 30 90% <0,5 >90%
60 48 20% 30 50% <6 >90%
15 13 1% 10 0% <015 »o5%
15x104 - - 1000 - <0,02 =



- TuoTaTikd epmopixoU MpoidvTog ancppunavTikou (oxévn)

SuoTaTikAa

NeplextikdéTTa %

Taoevepy£EQ OUTIEG

NpdobeTa (MUPOPWOPOPIKO VATPLO, TUPLTI-
KO VATplo-apyiAALo)

AcukavTikd (unepBopikd vatplo)
AvTId1aB8pwTikd (MuptTikd vatplo)
ZtaBepornointég (MUPITIKO payvrolo)

AvTi—enavanoBetika (kapBoEUUEBUAOKEA-
AOUAGIN '

Bonontikd (AaunpuvTtikg, apwpa, €viupa K.q)
YAIkO AN pwong (Betlkd vatplo)

10 - 15
30 — 40
20 — 30
3—6
0.2- 2
0.5~ 2
0.2-0.5
5-10




Figure 1 Change in wastewater treatment in regions of Europe, 1980/85, 1990/94
and 1995/97.

Morthern Western Southern

W Tertiany
0O Secondary

W Primary

Percent of population

1980-85 1090-04 1905-07 1880-85 1000-04 1089507 1980-85 1990-24 199587
(4} (4 (4) {7} () @) (2] ) (2)

Motes: Only countries with data from all periods included, the number of countries in brackets.

Northern: Iceland, Morway, Sweden, Finland.

Western: Austria, Ireland, United Kingdom, Luxembourg, Netherlands, Germany,
Denmark.

Southern: Greece, Spain.

Missing data from: Liechtenstein, Belgium, Italy, France, Portugal.




2YZTATIKA

lMepiExovral pETaéu GAAWV Kal Ta
£&NC oUOTATIKA :

v 15-30% OwohOPIKES EVITEIQ

T 30% Awmovid T001EVEY.
% Zamoow, M tovikd TaolEvepyd,

s 5-15% Aviovika Taotevepa ;ﬁﬁéﬁ:&%ﬁ%bwl
<5% Mn lovika Ttactevepyd, Apwya, Wesayipropional B’(i;uﬂ'
LImgeene.,

Aaunpuvouoec ouaieg, Butylphenyl
Methylpropional, Linalool, Limonene,
Hexyl Cinnamal, Evlupa.

SYXTATIKA - EC 648/2004 (www.infepg com:
15-30% AviovikéC emdaveiodpooTiKis seser
<5% M 1ovikéq empaveiodpooTikiS suge, Aemmmnm

77 VT [ oo v Bion o oy, O s

5 15% Aviovika :[ﬂUlSVEQYd. HOAUKUOBOEUAIKéC EV(:)GEIC, 1soMBor;

°| Mn wovikd tacevepyd Aaympivouaeg ouoie, Evupa, Apwperass suser
Fanouvt, DwOQOVIKES EVATELS, Apwpa, Butylphenyl Methylpropional.
AQrpUvVOUTES OUGIEC,
Butylphenyl Methylpropional,
Citronellol, Ev{upia, Benzisothiazalinone,

< 5%

@ Tr): 800-11-23000 yosic piom

SANPOKTEP & MKAMIA EAAAL ETE,
Ay. Kvoravrivou 49, Mopoder, ASENA 15125




Perborate anion

Perborate releases hydrogen peroxide, H,O,, when dissolved in water. However,
dilute hydrogen peroxide is not an effective bleach in the cool wash conditions
popular currently. Bleach boosters are needed, such as sodium nonanoyloxybenzene

sulfonate (SNOBS). SNOBS is a surfactant that readily exchanges its hydrophilic
portion for the peroxo group:

—H  + HO ——@——303' Na

Pernonanoic acid

The end result is an in-the-wash synthesis of a surface-active bleach (pernonanoic
acid) that has a much higher affinity (and bleaching ability) for the stained fabric.




Trend line for toxicity of anionic
surfactant to aquatic organisms

6

NUMBER OF CARBON
ATOMS IN THE CHAIN




Surfactant Toxicity to Some Aquatic Organisms

Algae growth
Fish LC;;,  Daphnia LC,, inhibition EC,,
Surfactant (mg LY (mg L-1) (mg L)

Anionic
Linear alkylbenzene sulfonates
C,, fatty alcohol sulfates
Nonionic
Fatty alcohol ethoxylates
Alkylglucosides
Cationic
Distearyldimethyl 0.16-0.48°
Ammonium chloride 3. 1c
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O Emeidn kupiwc xpnoiyotroigitar 1o LAS, n pué6odo¢ mpoodiopiouou
TWV ATTOPPUTTAVTIKWY OTNPICETal aTOV TTPOO0OIOPIOUO TOU LAS

¢ ZXNUATIONOC KUAVAC €vwong, uttd popor aAatog, JeE To
, 0€ KOBopIouEVN OTOIXEIOUETPIA

-+
N | Ouora avriopouv OAa 1a GAKUAOCOUAQOVIKG
/CC :O OE Ka/ Ta aAKUAOBelika aAara
(CH3)2N 5 “N(CH,),

Kuavouv Tou peBulsviou

¢ To aAag 1Tou TTpoKUTITEl €ival OI0AUTO 010 CHCI; KOl QuTOoPETPEITAl
oTa

¢ H péBodoc epapudletal yia [LAS] oto vepPO: UE
eNaxIoTn TTpoodlopilopevn TToooTnTa Ta 10 ug LAS

¢ H uébodoc epappdletal KUpiwg o€ QUOIKA & TTéoIUa UdaTa

¢ H pEBodOoG cival apkeTd akpIPng



MBAS  NAPEMMNOAIZEIZ

‘Opyavika ahata (ooUAPoOVIKA, Belikd, pwao@opikd, KapBoEUAIKA) Kal
(PAIVOAEC TTOU CUPTTAEKOVTAlI PJE TO Kuavouv Tou peBuAeviou divouv
MEYAAUTEPEC TIMEG

-Avopyava alata (xAwpioUxa, VITPIKA, KUQVIKE, O€IoOKUAVIKA) TTou
oxnuatilouv 1ovikd {euyn ME TO Kuavouv Tou peEBUAegviou divouv
MEYOAUTEPEC TIUEC

-Opyavikec evwoelc (n.X. auivec) mou avrtaywvilovial To PJOpPIo Tou
Kuavouv TOou JEBUAeviou OTIC TrapaTTavw avTiIOPAoElS  divouv

XOMNAOTEPEC TIMEC
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TEAoC EvoTnTac
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XpnuartodooTnon

To Tapov eKTTAIOEUTIKO UAIKO £XEI avaTTTuXBei oTo TTAQiCIO TOU
EKTTAIOEUTIKOU £pYOU TOU OIOACKOVTA.

To €pyo «AvolkTa Akadnuaikad Ma@Aiuarta oto MNMavemrioTyio
ABnvwv» £xel xpnUaTodOoTHOElI JOVO TNV avadiauop@waon Tou
EKTTAIOEUTIKOU UAIKOU.

To €pyo uAotrolgital oTo TTAQiolo Tou ETTixeipnoiakou NpoypaupaTog
«EkTTaideuon kai Aia Biou Mdénon» kail cuyxpnuatodoTeital atro
TNV EupwTraikn ‘Evwon (Evpwtraikd Koivwviko Tapegio) kal atro
£0VIKOUC TTOPOUC.

EMIXEIPHEIAKO T1POTPAN
EKﬂAIAEYZH KAI AIA BIOY MAOHZH — EZ"A

* K %

* *
* *
* *

i i =] Joimoms oo
YNOYPIFEIO MAIAEIAX KAl OPHIKEYMATAQON

EvpwnaikiEvwon EI!AIKH YMHPEIIA AIAXEIPIZHE
Evpwmaiké Koivwviké Tapeio

Me tn ouyxpnpatodotnon g EAAGSag kat tng Evpwmaiknig Evwong




2HMEIQMATA



2Nueiwpa lotopikou EKOOTEWV
‘Epyou

To Tapov £pyo arroTteAei TNV €kdoon 1.0.
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EupavounA Aacevakng 2015. EpypavounA Aacevakng. «Xnueia
[MepiBdAAovTOoC. ATTopuTravTtika». 'Ekdoon: 1.0. ABriva 2015. AiaB<oiuo
atrd TN dIkTUaKN O1EUBuvonN: http://opencourses.uoa.gr/courses/CHEMS.



http://opencourses.uoa.gr/courses/CHEM3

2NUEIWpa AdeI000TNONC

To TTapdv UAIKO diaTiBeTal ue Toug 0poucg TnNG adeliag xpriong Creative
Commons Avagopd, Mn Eptropikiy Xprion MNMapouoia Aiavoun 4.0 [1] 0
uetayevéoTepn, AlcBvhc ‘Ekdoon. ECaipouvTal Ta QUTOTEANR £pya TRITWV TT.X.
PWTOYPAPIES, DIAYPAUMATA K.A.TT., TO OTTOIQ EUTTEPIEXOVTAI OE AUTO KAl TA
oTroia avagEpovTal padi HE TOUG OPOUG XPOoNG TOUG OTO «2NUEiwpa Xprnong

Epywv Tpitwv».
(DOOE)
BY NC SA

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qg Mn Eptropikn opiletal n xprnon:
TToU OV TTEPIAAUPBAvEl AUEDO 1) EUUETO OIKOVOUIKO OQEAOG ATTO TNV XPNON TOU
EPYOU, YIa TO dIaVOUEQ TOU £pYOU Kal adelodox0
TTOU Ogv TTEPIAAUBAVEI OIKOVOUIKA GUVAAAQYN WG TTPoUTToBeon yia Tn xpRon n
TTPpOoBaon oTo £pyO
TTou OgVv TTPOCTToPICel OTO dIAVOUEQ TOU £PYOU KAl aOEI0OOX0 EUMETO OIKOVOMIKO
OPEAOG (T1.X. dlapnUIoEIC) atrd TNV TTPOLBOAR Tou £pyou o€ dIAdIKTUOKO TOTTO

O dIKaI0UXOG PTTOPEI Va TTaPEXEI OTOV OOEIODOXO EEXWPIOTN ADEIA VA XPNOIUOTIOIE
TO £PYO YIQ EUTTOPIKNA XPron, EpOcov auTto Tou (nTnoEi.


[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/
[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

AlaTnENoN 2NUEIWPATWY

OT1roladnTroTe avaTtrapaywyn rn dlackeun Tou UAIKoU Ba
TTPETTEI VA OUMTTEPIAAUPBAVEL:

TO ZnuEiwpa Ava@opag

TO ZnueEiwpa Adel0d0TNONG

TN ONAwon Alatpnong ZNHEIWUATWY

TO Znueiwpa Xpnong Epywv Tpitwv (epocov UTTapXEl)
uadi JE TOUC CUVOOEUOHEVOUC UTTEPOUVOETOUC.
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To 'Epyo auTd KAvel Xpnon Twv akOAoubwyv Epywv:
Eikoveg/ZxnuaTta/Alaypappara/Pwroypa@ies

Eikéva 1: [Oiagpdveia 2 avw 0e€ia] Detergents. Copyrighted. 20vdeouoc:
https://www.pinterest.com/pin/539306124098856661/. Inyn:
WWW.pinterest.com.

Eikova 2: [dlagaveia 2 katw apiotepd] Detergents. Copyrighted. 20v0eouOG:
http://www.papillesetpupilles.fr/2005/11/lessives-et-assouplissants-attention-
aux-allergenes.html/. I'nyn: www.papillesetpupilles.fr.

Eikova 3: [diagaveia 6] Copyrighted.

Eikova 4: [diagaveia 7 apiotepd] Emigaveiakr taon.Copyrighted. 2Uvdeouog:
http://hendrix2.uoregon.edu/~imamura/102/section2/chapter13.html. Fnyn:
physics.uoregon.edu.



https://www.pinterest.com/pin/539306124098856661/
https://www.pinterest.com/pin/539306124098856661/
http://www.papillesetpupilles.fr/2005/11/lessives-et-assouplissants-attention-aux-allergenes.html/
http://www.papillesetpupilles.fr/2005/11/lessives-et-assouplissants-attention-aux-allergenes.html/
http://hendrix2.uoregon.edu/~imamura/102/section2/chapter13.html
physics.uoregon.edu
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Eikéva 5: [Oiagpadveia 7 decia] Emigaveiakn Tdon. Copyrighted. 20vdeouog:
http://www.ipet.gr/cultureportalweb/popup.php?photo _1d=1141&size=largeé&l
ang=gr. lNnyn: www.ipet.gr.

Eikova 6: [dlagavelia 8] Copyrighted.

Eikéva 7: [Oiagpadveia 14] MNMpoBARuaTa appiopou o€ Trotaul oTic HIMA.
Copyrighted. 2Uvdeouo0G:

http://www.fosc.org/AL-FoamMay2006.htm. I'nyn: http://www.fosc.org.
Eikova 8: [diagaveia 15] Anionic Detergents. Copyright C. Ophardt, 2003.
2.UVOETHOG:
http://eimhcx9.elmhurst.edu/~chm/vchembook/558detergent.html. I'nyn:
www.elmhurst.edu.

Eikova 9: [diagaveia 16] Cationic Detergents. Copyright C. Ophardt, 2003.
2.UVOECQMOG:
http://elmhcx9.elmhurst.edu/~chm/vchembook/558detergent.ntmi. I'nyn:
www.elmhurst.edu.



http://www.ipet.gr/cultureportalweb/popup.php?photo_id=1141&size=large&lang=gr
http://www.ipet.gr/
http://www.fosc.org/AL-FoamMay2006.htm
http://www.fosc.org/
http://elmhcx9.elmhurst.edu/~chm/vchembook/558detergent.html
http://www.elmhurst.edu/
http://elmhcx9.elmhurst.edu/~chm/vchembook/558detergent.html
http://www.elmhurst.edu/
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Eikova 10: [diapaveia 17] Nonionic Detergents. Copyright C. Ophardt, 2003.
2.UVOECQMOG:
http://elmhcx9.elmhurst.edu/~chm/vchembook/558detergent.html. I'nyn:
www.elmhurst.edu.

Eikova 11: [diagavela 18] lonic and Nonionic Detergents. Copyrighted.
2.UvOeOoNOG: http://propulsivepower.blogspot.qr/2010/03/whats-in-our-
detergent-is-it-harmful-to.html. Mnyn: propulsivepower.blogspot.qr.

Eikova 12: [diagaveia 19] Copyrighted.
Eikova 13: [0iagavela 20] Copyrighted.
Eikova 14: [diagavela 21] Copyrighted.
Eikova 15: [diagaveia 22] Copyrighted.
Eikova 16: [diagavela 23] Copyrighted.
Eikova 17: [Oiapavela 26 apiotepd] Copyrighted.



http://elmhcx9.elmhurst.edu/~chm/vchembook/558detergent.html
http://www.elmhurst.edu/
http://propulsivepower.blogspot.gr/2010/03/whats-in-our-detergent-is-it-harmful-to.html
http://propulsivepower.blogspot.gr/2010/03/whats-in-our-detergent-is-it-harmful-to.html
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Eikéva 18: [diagavela 26 de€id] Microcystis bloom in Matilda Bay, Swan-
Canning Estuary, Western Australia. Copyright Waters and Rivers
Commission of Western Australia, Photo by Dennis Sarson (February 2000).
2.UvOeoMoG: http://www.ozcoasts.gov.au/indicators/freq algal blooms.|sp.
[Mnyn: www.ozcoasts.gov.au.

Eikova 19: [0iagavela 29] Change in wastewater treatment in regions of
Europe, 1980/85, 1990/94 and 1995/97. Copyrighted. 2UvdeouoG:
http://www.pacificdisaster.net/pdnadmin/data/documents/1134.html. INnyn:

www.pacificdisaster.net.

Eikova 20:
Eikova 21:
Eikova 22:
Eikova 23:
Eikova 24:
Eikova 25:

dlagaveia 30]
dlagaveia 31
dlagaveia 32]
dlagaveia 34
d1apavela 35]
dlagaveia 37

2uoTatikd. Copyrighted.
Copyrighted.
Copyrighted.
Copyrighted.
Copyrighted.
Copyrighted.


http://www.ozcoasts.gov.au/indicators/freq_algal_blooms.jsp
http://www.ozcoasts.gov.au/indicators/freq_algal_blooms.jsp
http://www.pacificdisaster.net/pdnadmin/data/documents/1134.html
http://www.pacificdisaster.net/

