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CYP 4

Mevikég odnyieg

To pOALO T®V EPYOCTNPLOKDOV AGKNOEMV TEPIEXEL 28 GEMDEC,.

IMpw v évapén g epyootnproxng e&étaong Ba dobei m eviodny Read. Oa éxete 15 Aemtd, yio va
UEAETNGETE TO PVAAO T®V EPYOCTNPLOKAOV OCKNGEMV, TPV EEKIVIOETE T TEPAUATO. € 0VTO TO YPOVO
pmopeite HOVo vo d1ePaceTe Kot Oyl va YPAWETE OTIONTOTE 1] VO YPIGLUOTOU|GETE TV VTOAOYLIOTIKY
payevi.

MoMg dobei to onua évapéng Start pumopeite va apyicete. H epyaommploknm e&étaon éxel ddpkela 5
apeg.

Mmropeite va epyacTeite 6T TEPAUATO LE OTOLOONTOTE GEPA, OALL GVGTNVETOL VO, EEKIVI|GETE IE TNV
aoxnon P1.

Oleg o1 petpioelg Kot ol amavINCeLS TPEMEL VAL KOTOX®POVVTOL HE OTVAO 6TOVS KaBopiopévovg
ADPOVG, GTO TOPOV PUALO £E€TaoTG. OMOIEGINTOTE AMAVINGELS EKTOG TMV GUYKEKPLUEVMV YOPwV dev Oa
BaBuoroynBovv.

Av ypelaleote TpoOyepa POAAM, VO ¥PNCILOTOLEITTE TO TIO® HEPOC TV PUAA®Y e&étaong. YrmevOupilete
OTL OTIONTOTE UVAYPOPEL EKTOG TOV KOOOPLopiveVY YOp®V dev Oa BadporoynOsi.

H emionun Ayyhkn ékdoon g epyactnplokng e€étaong eivar dtabéotun, av {ntnbei, Kot ypnoiuevet
UOVO Y10 SIEVKPIVIGTIKOVG GKOTOVG,

No avaonkdoete v KatdAANAN KApTa v ypelaotel, yia va Pyeite omd 10 €pyastplo yio va puKpo
SwAsppa 1y va wépete kdmoto yevpa. O emiPAénovtag tov gpyaotnpiov cag, Ba £pbet yuo va cog
GUVOOEVGEL.

No Unv ¥pnoUOTOGETE TO PAPLN TAV® 0O TOLE TAYKOVE GOC, Yo AOYOVG 16OTNTAS.

[Tpémel vo akolovOeite ToVg Kavoveg ac@aigiag Tov cag £xovy dobel uéow twv Kovoviouwmv g IChO.
Av mopapidoete Toug Kavoveg acporeiog Oa xete udvo o popd mpoegidomroinon and Tov emPAETOVIQ
ToV gpyactnpiov. Metd Tnv TpdTn Tpogdonoinot, oroladfmote endpuevn tapafioon Oa odnynost oty
amofoln cag and 1o gpyactiplo kot Oa Pabporoynbeite pe 0 oty epyactnplokn eEétaon.

Ot ymukég ovoieg Kot To YOOAKE, EKTOC €AV SOPOPETIKA AVAYPAPETAL, LTOPOVY VO GOUTANPOOOVY ) Vo
avtikataotafodv yopic Pabuodg mowng uoévo v mpdtn eopd. OTOl0dNTOTE EMOUEVO TEPIGTATIKO,
odnyet oty agaipeon 1 povadag and Tig cuvorikég 40 povdodeg g epyaoTnplokng eEétaong.

O emPAénwv Tov gpyaotnpiov Ba cag evnuepdoet 30 Aemtd mpv and To onpa TG AnEng Stop.

Moig 600t to ofua Anéng Stop, Ba mpémel vo GTOUOTNOETE OMOONTTOTE EpYacio GOG auéoms. Mn
GUUUOPPMOT G0G B 00N yNoEL GE UNOEVICUO TNG EPYACTNPLOKNG GOG EEETALONG,

Metd 1o onuo. Aéng Stop, o emPrAénmv tov gpyactnpiov Oa EpOel KOVTA Gag Yo VO, VTOYPAYEL TO
@OALO OmaVTHGEDY G0 AQov voypdyeTe TOGO £6€iC 060 Kol 0 eMPAEN®Y, Vo Totobeoete T0 Pifiio
g e&étaong otov @akero kol va Tto mopadmdcete poli pe To TPOIdvTa GOC KOl TO TANKIOW
ypopatoypapiog Aemtng otifadag (TLC) yuo aoddynon.

Kavoviopoi epyaoTnpiou kai ac@aAsiog

Oa TpémeL va OPATE KOVUTOUEVT] TV EPYAOTNPLOKT] 60 Todd. Na gopdte KAEIGTE TATOVTOLO.

Na @opdte cvveydg ta YuaAld TPooTaciog Kol To dikd cag Yvold opdoems. Mnv @opdte Qakodg
EMAPTG.

Mnv 1pdTE 1 TVETE OTIONTOTE GTO EPYUCTNPLO. AEV EMLTPETOVTOL OL TOIYAEC.

Na gpydleote otov kabopiouévo ympo. Na dwatnpeite 10 ydpo cag kabdC Kol TOLC KOWOoUG YMPOLS
EMOPKADC GUYVPICUEVOVC.

Agv eMTPENETOL 1) EKTEAECT] U EYKEKPIUEVOD TTEPAWATOG, OVTE KOl 1 TPOTOTOINGT TOV TEPAUATOV.

Agv gmitpénetal ) TotoBETNoN TOV. GLPOVIOY 6TO 6TOUN. XPNCIULOTOEITE TAVTOTE TO TOLAP.

Y& mepinTton duPPodV 1 GTAGUEVOV YVOAMK®OV OTOUOKPVVETE TO. OO TOV TAYKO KOl TO TOTMLLO.

Olo 1o amdPfAnto mpénel vo amoppimTovtol KOTAAANAC €161 OCTE VO ATOQEVYOVTOL POTOVGN N
TPOVUATIGUOC. XTOV VEPOYLTN UTOPOLV Vo omoppl@bovy un emikivouva vO0TOSIHAVTO EPYACTNPLOKA
amoPfinta. To opyovikd amdOPAnta TPEmel v AmoppInTOVIOL OTe KATAAANAO EMICNUACUEVE KAEGTA
doyeia.
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CYP 4

Physical constants and equations
In these tasks, we assume the activities of all aqueous species to be well approximated by their
respective concentration in mol L™t To further simplify formulae and expressions, the standard

concentration ¢® = 1 mol Lt is omitted.

Avogadro's constant:
Universal gas constant:
Standard pressure:
Atmospheric pressure:
Zero of the Celsius scale:
Faraday constant:

Watt:

Kilowatt hour:

Planck constant:

Speed of light in vacuum:
Elementary charge:
Electrical power:

Power efficiency:
Planck-Einstein relation:
Ideal gas equation:
Gibbs free energy:

Reaction quotient Q for a reaction
aA(ag) + b B(ag) = ¢ C(aq) + d D(aq):

Henderson—Hasselbalch equation:

Nernst—Peterson equation:

where Q is the reaction quotient of the
reduction half-reaction
Beer—Lambert law:

Rate laws in integrated form:

- Zero order:

- First order:

- Second order:

Half-life for a first order process:

Number average molar mass Mn:
Mass average molar mass Mw:
Polydispersity index Ip:

Note

Na = 6.022:10% mol*
R=8.314JmoltK*
p° =1 bar = 10° Pa
Pam = 1 atm = 1.013 bar = 1.013-10° Pa
273.15 K
F = 9.649-10* C mol ™
1W=1Js1?

1 kWh =3.6-108J
h=6.626-103*Js
€c=2.998108ms™
e=1.6022-10°C
P = AEXxI
n= Pobtained/PappIied
E =hc/A
pV =nRT
G=H-TS
A/G° = —RT InK®
AG° = —nF Eca®
AG = A/G° + RT InQ

[C]¢[D]¢

[AF[BP
pH =pK, + log M
! [AH]

E=E°——=InQ

zF

Q:

at T =298 K, %Tlnm ~0.059 V
A=c¢lc

[A] = [A]o — kt
In[A] = In[A]o — kt
1/[A] = 1/[A]o + kt

t1/2=ln2/k
M. = XiN; M;
" %iN; ,
M. = i Ni Mj
Y NN M,
M,

The unit of molar concentration is either “M” or “mol L™1”;

1M=1mol L?

51" IChO — EpyaoTtnpiokf E¢étaon
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Mep10dik6g Mivakag

CYP 4

1 18
1 2
H | 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 | 12.01 | 14.01 16.00 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mg| 3 4 5 6 7 8 9 10 11 12  Al|Si|P|S|Cl]|Ar
22.99 24.31 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc| Ti|V |[Cr|{Mn|Fe |Co| Ni |Cu|Zn |Ga|Ge|As | Se| Br|Kr
39.10 | 40.08 | 44.96 | 47.87 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80
37 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54
Rb|Sr|Y | Zr  Nb|{Mo|Tc |Ru|Rh|Pd|Ag|Cd|In [Sn|Sb|Te| | | Xe
85.47 87.62 | 88.91 | 91.22 | 92.91 | 95.95 - 101.1 102.9 106.4 | 107.9 112.4 | 1148 | 118.7 | 121.8 127.6 126.9 | 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bajjszmn| Hf | Ta| W |[Re |[Os | Ir | Pt |Au|Hg| Tl | Pb| Bi | Po| At | Rn
132.9 137.3 178.5 | 180.9 183.8 | 186.2 190.2 192.2 195.1 197.0 200.6 | 204.4 | 207.2 | 209.0 - - -
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr |Ra |5 | Rf |[Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl |[Mc|Lv|Ts|Og
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

La|{Ce | Pr|Nd|Pm|Sm|Eu|Gd|Tbh |Dy |Ho | Er |Tm| Yb | Lu
138.9 140.1 140.9 144.2 B 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Ac | Th |{Pa| U [Np|Pu|Am|Cm | Bk | Cf | Es |Fm |Md | No | Lr

- 232.0 | 231.0 | 238.0 - - - - - - - - - - -

£y 39

201958 ; :

lYPT-"%
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CYP 4

Ee§iynon Twv dnAwoewyv emikivduvoTnrag GHS

[To kato avoaypdeovtal ot dnAnoelg emkivovvotntag GHS (H-gpdoelg) mov oyetiCovor pe to
VAKE OV PNGHOTOI0VVTOL TNV epyactnplokn e&étaon. H enenynon toug sivat:

Pvoikoi Kivovvol

H225 Axpwg edpAiekta vypd Kot aTpol.

H226 Ebeiekta vypd kot atpoi.

H228 Ebvgiekto oteped.

H271 Mmnopel va mpokarésel oTid 1 £Ekpnén. Ioyvpd 0EedmTIKO.
H272 Mmnopel va gvteivel ) oo1id. OEE0mTIKO

H290 Mmnopei va eivar StoafpmTikd yio to LéTaAla.

Kivovvor yro tnv vyeia

H301 To&wo og mepintmon KOTAmooNC.

H302 Empiapég oe mepintmon katdmoong.

H304 Mmnopei va amofel Bovatnedpo e mepinTmon KATATOONS 1] ELGOI0V TOL GTOVG AEPAYDYOVC.

H311 To&wo g emapn e T0 dEPUQL.

H312 EmPAafég oe eman pe 1o dépua.

H314 IIpoxaiel coPapd deppotikd eykadpota Kot opOaipkés PAaPec.

H315 IIpokalel epebiopd tov dépuatog

H317 Mnopei vo tpokarécel aAlepyikT| deppatomddeio

H318 Ilpokaiei coPfapn oebaipukn Prapfn Causes serious eye damage.

H319 IIpokalel coPapd o@bBaipikd epediopod

H331 To&wo oe mepintwon elomvong

H332 EmPAapég oe mepintmon giomvong

H333 Mnopei va etvan emPBrapég oe mepintmon e1omvong

H334 Mmnopel va mpokaiécer aidepyla M Kpiong AoOUOTOC M OVATVELGTIKEG OLOKOAIEG OF
TEPIMTOGN EIGTVONG.

H335 Mnopei va tpokarécel £pefIGId TOL OVOTVEVGTIKOV GUGTILOTOC.

H336 Mmnopei va tpokarécet vvnAia kot Colada.

H351 "Ymomto yio mpdkAnon kapkivov

H361 "Ymomto yio mpdkAnom vroyovipdtrag 1 KaTosTPOPt TOL EUPPLOL.

H371 Mnopei va tpokarécel BAAPN og Opyava.

H372 TMopatetapévn N eravarapPoavopevn éxBeon tpoxkoirel PAGPec ota Opyova.

H373 Topatetapévn 1 emavarapfoavopevn éxbeon uropet va mpokarécel PLaPeg ota dpyava.

Heprpariovrikoi Kivovvor

H400 TIolv to&ikd otnv vopoPia Lwny Very toxic to aquatic life.
H402 Emprapéc ot vopopia (on. Harmful to aquatic life.
H410 TIToAv to&kd oty vdpoéfia (on pe TapoaTeTapUEV ETOPAON.
H411 To&wo oty vdpofa {on pe TopaTeETaUEVN ETLOPAOT).
H412 EmPrapég omv vopoPia Lomn pe Tapatetopuévn enidopaoc.

51" IChO — EpyaoTtnpiokf E¢étaon 5



XnMiKéG ouoigg

Mo 6Aeg TIG AOKAOEIG

CYP 4

Xnuikég ovoieg "Evoeitn GHS oAowon emkivouvotnTog
Amoviopévo vepo Ge:
YdpoPoréa (mdyKog) Deionized .
o i Mn emBrofég
[TAaotikn eLain (TéyKog) Water
[MTAaotikd doyxeio (amaymydq)
ABavoln, e TAACTIKY OLAN Ethanol H225, H319
Agtypo, A ) ) mL .
swuar SUKOD KpOLGlOD’, 30,0 o¢ Wine sample H225, H319
OKOVPOYPOUN TAACTIKT GLOAN
Aoknon P1
. , , GHS nioon
Xnuikég ovoieg Evoailn MUY OYO T TOG
4-vizpofevionoeton, 1.51 g o oxovpoypwpo 4-nitrobenzaldehyde H317, H319

YOEAVO QLOAISI0

ArAvng avamtuéng A, 20 mL o€ yvdivo

H225, H290, H204,

PLoidto Eluent A H314, H319, H336, H410
Ao avartuéng B, 20 mL g yvdiwvo El tB H225, H290, H204,
PLoidio uen H314, H319, H336, H410
Oxone ® (12nsp9§0u0vo@sm<o KéA0), 7.87 ¢ Oxone ® H314
0€ TAQGTIKT] QLOAN
Agtypo 4-vitpoPeviordetiong yuo v TLC TLC standard H317, H319
Aoknon P2

, , , GHS anioon

X E
TIIKEG OVOLES voeien EMKIVOLVOTNTOG

20 mL droAvpatog Bgtokvaviovyov kaAiov 1 KSCN 1M H302, H312, H332, H412

M, o€ TAOGTIKY| PLIAN

60 ML droAvpatog Betokvoviovyov kadiov
0.00200 M, e mAooTiKn ELOAN

KSCN 0.00200 M

Mn emhoPéc

10 mL swdvpatog vrepylmpikov o&fog 1 M,
0€ TAOGTIKY PLAAN

HCtO4

H290, H315, H319

80 mL dwoAvpartog owdnpov (1IT) 0.00200 M,

L Fe(111) 0.00200 M Mn emBrofég

0€ TAOGTIKT PLAAT
80 mL St ) I11) 0.000200 M

dakdpatog owifpov () 0.000200 M, | o1y 6 000200 M Mn emphapéc
0€ TAOGTIKT] PLAAT
3mL E:na?u’) HOTOG UnspoéfslS{ou ’FOD , H20 M smBhaBéc
vdpoyovov 0.3 % ce orobpa yudAvn eéAn
51" IChO — EpyaoTtnpiokf E¢étaon 6




CYP 4

Aoknon P3
GHS onioon
X : 1 "Evo
TIIKES O0GIES voeien smKwdvvoTnTag!
200 mL ddvparoc wwdiov 0.01 M, og kopé TAAGTIKN
. 2 H372
QLA
200 mL ?lOO\:I') poatog fer00eucov vatpiov 0.03 M, oe N22S:03 Mn emphafic
TAOGTIKY PLAN
55 mL dwAdvpatog NaOH 1 M, 6e mAactikn idan NaOH H290, H314
80’mL dtaAdpatog Beukov o&éog 2.5 M, 6g mAaoTiKn H,SOu H290, H315, H319
QLA
25 mL Sfaku’pmog 1otovyov koAiov 0.5 M, oe K H372
TAOGTIKY PLAAN
[Tepimov 100 mg 1dukod kaAiov (m akpiprg nala KIO H272, H315, H319,
AVAYPAPETOL GTNV ETIKETA) GE YOOAVO PlaAidio 3 H335
25 mL v0a11iko) d10ADUATOG AUOAOD GE TAUGTIKT Starch Mn emBhapéc

QLaAn

51" IChO — EpyaoTtnpiokf E¢étaon




CYP 4

ESotrAiopo6g
MNa 6Aeg TIG AOKAOEIG
ATopkog eEomonog IMocétnTO

ELootikog avappoentpog (Ttovdp) 1
IMvoAd acpoaieiog 1
[Mhaotikd doyeio 1L yia opyovikd amdpfAnta 1
ue etikéro “Organic waste”
XOpPTOTETGETEG 15 pvAha
Mikpég YOpTOMETGETES 30 eOA
Yratovda (LEYEAN) 1
YrdTovAa (UKpn) 1
XpPOVOUETPO 1
MoAbft 1
I'opa 1
Mavpo 6TUAO 1
MopxadOpog Y10 VAAKA 1
Xdapokag 1

E&omhMopdg kKowig ypniong MocotnTa

Aduma UV yia epedvion tov TLC

2 avé epyacTnplo

dotopeTpo 5 ava epyacTtnplo
Iavtia pog gprong Ol ta peyédn (S, M, L, XL). Eivot dwabéoipa petd
ano aitnpd cog otov emPAETOVTA TOV £pYacTnPiov
Kdadog pe méryo 1 ava epyactiplo
MNa tnv doknon P1
ATopikog eEomopdg IMocotnTO

OpBootdrtng pe:

Mikpovg GoryKkTnpeg

Meydro coryktipa

Kovuim euddn pe espopiopa, 100 mL

Kovikn) euddn pe espdpiopa, 50 mL

Poktpog ETavoppong

OepLOVTIKN TAAKO LLE AVAOELTHP

Kpvotarotplo

Moryvntéxt ovadevong

d1aAn omOnong kevov

Xwmvi Blchner pe ehootikd 6HvoecO

[TAaotikn cakovAa pe 3 yaptivoug nOuovg

TpipAio Petri

Aoyeio avantuéne TLC pe etucéra “TLC elution chamber”

[Maotikny cakovAa pe 3 TAokidTLC (ue pwspopilovia

OelkTn) pe eTKETO TOV KMOKO ToL pobntm

Tpryoe1dn coinvaxio TLC (uéoa oto tpifAio Petri)

[Mootikn Towmida

Tvaivn papoog

Oykouetpikog KOAvOpog, 25 mL

ITompra {éoewg 150 mL

[TAaotkd yovi

[MhooTtikd cTaryovopueTpa

NI I e T N e N e e I R
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CYP 4

2KOVPOYPOLO YOEAAIVO LOAISLOL LE TTOLOL, XOPNTIKOTNTOG
1.5 mL, pe eticéta C kau R

[Tpoluyiopuévo oKOVPOYPMOIO YOAMVO PLIAIOI0 LLE TOUO,
yopntikdémrag 10 mL, pe eticéro tov Kmowké cog

PaBooc amopdkpuvong tov poyvit

MNa tnv Aoknon P2

ATopKOG eE0mTAMOp0g

IMocétnTO

Z1pmvio Tinpdcenc, 10 mL

1

BoOuovopnuéva srpdvia 10 mL

3

BoaOpovounuéva cipmvia 5 mL

2TNPIYUO SOKILOGTIKOV GOAVOV

W

AOKIHOOTIKOT GOANVEG

[EEN
a1

[TAaoTIKG TOUOTO OOKIUOGTIKOV COANVOV

Koyehideg potopétpov pinkovg 1.0 cm

ITompra {éoewg 100 mL

NN |

[Thootikd ctayovoueTpa

[EEN
($2]

MNa tnv Aoknon P3

ATopikOg eE0mAMopog

MocotnTaO

OpBootdtng e GEIKTAPO TPOYOTO0C

1

ITpoyoida, 25 mL

Mo yovi

Kovuég puareg, 100 mL

Kovuég puaieg, 250 mL

[Totpt {éoemwg 150 mL

[Mompa (éoemg 100 mL

Oykopetpikn e1dAn pe mopa 100 mL

Z1p®V1Io TANpOGE®S, 50 mL

Z1P®OVI0 TANPOGENMS, 25 ML

Z1pmvio TAnpdcenc, 20 mL

Oykopetpikodg KOAVOpog, 25 mL

Oykopetpikodg kKOAvOpog, 10 mL

Oykopetpikog KOAVOpog, 5 mL

RRRrRPRRPRRPRRNRP W W R~

[MTAaoctkd oTayovopeTpa

3

Parafilm

20 pvAha

51" IChO — EpyaoTtnpiokf E¢étaon




CYP 4

EpyaoTt

Ka@apoéTn

. | Epwtnpa | Amodoon TLC P1.1 P1.2 Zygvolo
npiokn TA
Ac;rion Movadeg 12 12 8 2 3 37
13% Tou | BaBpoAo
ouvoAou yia

Epyaotnpioki Acknon P1. OikoAoyiki o&eidwon Tng vitpoBeviaAdeidng

Tig televtaieg dekoetieg, ol yNUIKol TPOoTAONGAY VO AVTIKATOGTAGOVY Ta EMPAAS AVTIOPACTAPLO. OTIG
0&edmTIKES dlepyncieg e OKOTO VO LELOGOLV To eMKivOuve amofinta. e auti v doknon £xet emieyet
®G 0&e1dwTIKOG TOpayovtag To vepo&opovodeuxd kaio [potassium peroxomonosulfate], exeidn mopdayet ta
un to&ucd kon un pumoydva Oeukd drato [sulfate salts]. Tog mapéyeton pe To epmopicd dGvopa Oxone®.
EmumAéov, n avtidopaon mpaypoatomoteiton o pelypo vepod kot arbavoing, ot omoiot yapoaktnpilovior wg
TPAGIVOL OLOAVTEC.

YKomog cag eivar vo oEaddeete TNy 4-vitpoPeviardeiion [4-nitrobenzaldehyde], va avaxpootaihdosTe
T0 TTPOIOV, Vo cVYKpiveTe TOVg drohvteg avarntuéng ™e TLC ko va giléyEete v kaBapoTnTOo TOL
npoiovrog, faciiopevol oto amotéreospa tng TLC.

Ynpeioon: Ta anépinta g a@avoing kol TV SL0AVTAOV avanToéng va TomtodeTovvrol 6T PLdAn Tov
ypage “Organic waste” .

Aladikaoia

|. O&eidwon Tng 4-vitpoPeviaAdelidng [4-nitrobenzaldehyde]
1. No avopeifere 20 mL vepod pe 5 mL aibavorng.

2. No TomofeTNOETE TO PLOYVNTAKL GTNV EGRUPLOREVT] KOVIKT] P1dAn Twv 100 mL.

3. Na_pera@épere v mpoluyiouévn mocotta tov 1.51 g g 4-nitrobenzaldehyde ot koviky
owln. Ne_mpocBfcete OAN v mocOTNTO TOL Melypatog vepol/oBovOAnNG Tov ETOWUAGOTE
TPONYOLVUEVOG. N0 GTEPEMOETE PE TO PIKPO COLYKTNPO. TNV KOVIKT] PLOAN 6TOoV 0pBoctdtn. A@ov
0PYIGETE TNV _OVAGEVGT TOV LElYHOTOC, TOTE VO PocBicete TV mpoluylGUéV] TOGOTNTO TV
7.87 g Tov Oxone®.

4. No_6VVO£GETE TOV YUKTNPO, YOALPDVOVTOG TOV LEYAAO GOIKTPA, cOuemva pe v Ewdva 1.
No vyaeete ™) Kapta HELP. O emPAénwv Oa épbet, yio va cog avoi&el To vepd kat va pvbuicet
Bepurokpacio tng Beppoavtikng TAdKog.

5. No_Bpacere nmo. yio 45 tovddyiotov Aentd to peiypo g avtidpaong (mepimov pio otaydva
emovappong To dgvtepodrento). To onuadt otn Beppoavtikny mAGKo eivor  EVOEIKTIKO NG
amoutoVOHEVNC 16YDOC, Y1 VoL EXOVUE TO GOGTO PPacuo.

Meyalog
odLykTnpag

MKpOG odbLyKTApOg

Ewodva 1. Zuvoecporoyia yio Tov Bpacpd tng avtidpaongs, Le Emavappon.
51" IChO — EpyaoTtnpiokf E¢étaon 10
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6. No kieioete ) 0éppavon. No omopakpUVeTE T OepLovTiKn TAGKO Kol VO GQNGETE TO pelypa
¢ avtidpaong va Kpudaoet Yo 10 Aentd. No_Tomo0eToeTe T OLAAN GTO KPUGTOAAMTNPLO TOV
neplEyel Tayovepo. Na To a@NoETE yio ToOVAdyoTtov 10 Aemtd.

7. No_ocvvappoioynoete ™ oldtoln ombnong cvpugpova pe v Ewova 2, ypnoilomoidvtos to
yovi Blchner, to yopti omnong kot ™ @dAn kevod, 1 omoio &ivol OTEPEMWUEVT LE TOV UIKPO
ocoyktpa otov opbootdtn. Na vwaeere 1 kbpto HELP . O emPAénov Oa £pbet, yia va cog
deitel mg Ba cVVOESETE TN PLAAT KEVOD LLE TNV TOPOYN TOL KEVOL.

<«——— Xwvi Blchner
-------- -~ Xopoti 6inBnonc
<~ EA0OTIKOC 2UVOEOUOC

B <= Muwpoc oblvktnpac

« = _—— Kevd
Ewcova 2. Xvovoeauoloyia s didralng yio tyv o1nbnon vmo kevo

8. Na Bpéete 10 yopti S1Onong pe amoviopévo vepd kot vo BeformBeite ot 10 Yopti KaAvTTEL
Oheg T1g TPOTTEG TOL YWVIov Blchner.

9. N dm0nieeTe 10 udpm Lo Tov TPoidvTog oto ywvi Blchner epapuolovrag kevo. No eKTAOVETE
10 i{nua emotapévag [thoroughly] pe amovicpévo vepod (tovddyiotov 4 popég amd 20 mL).

10. No_&npdvere pepikadc to inuo/mpoidv oe pon aépa ywo. TovAdylotov 5 Aemtd. Metd vo
OTOGVVOECETE TNV TOPOYN TOL KEVOL. XPNOLUOTOLOVTUS TN LKPY| GTATOVAN VO LETAPEPETE LU
TOAD HIKPN mocOTNTa, 66N 1 POTN TNG GMATOVANS, TOV TPOIOVIOS GTO GKOLPOYPMUO (OLOAISLO,
oykov 1.5 mL, pe erikéra «C». Na kheioete 10 PloAid10 Kot va T0 KpaTnoeTe yio to pueépog 1.

11. No pera@épere 6A0 TO VTOAOUTO GTEPED GTNV ECUVPICUEVT] KOVIKT PLdAN Twv 50 mL.

12. Na amoppiwete to d1Onpa ot euodn “Organic waste” kot va TAOVETE Kot T ELIAT KEVOD Kat
10 xovi Buchner npdta pe abovorin kot petd pe vepd. Na_amoppivere to andpfinto tg atbavoing
ot edAn “Organic waste” .

[I. AVaKPUOTAAAWOT TOU TTPOIOVTOG

1. No avapegifere 9 mL vepoy pe 21 mL aBoavorng.

2. No_0voKpuoTOAADGETE TO TPOIOV GaG, OV PPIoKETOL GTNV ECULPIOUEVT] KOVIKT] QLOAN TOV
50 mL, xpnopomoidvTos TV OmOTOVIEVT] TOCOTNTO TOV HElyHatog vepov/abavoing, oty i
dwataln mov ypnopomomcote Katl yo v moapackevn tov (Ewdva 1). No vwooere v kdpta
HELP . O gmpAénwv, Ba épbet yio va cag avoifel 1o vepd kat va pubuicet tn Beppokpacio g
Oepuavtikng mAdkag. Av ypelaotel vo. apocOEceTe eMmAEOV O10AVTN VO TOV TPOGHEGETE Ao TNV
KOPLON TOV YUKTNPO.

3. Otav oAokAnpwOel 1 KPLOTAAAW®GT TOV TPOIOVTOC, VO YPNGLUOTOWGETE TV 1010 dlodikacia
nmov meprypdoetar mponyovpuéves (Pruota 1.7 émog 1.10) yio vo mopaAidfete 10 oTEPED.
XPpNowWoToLAVIOS TN UIKPT OTATOVAN VO, LETOPEPETE U0 TOAD HIKPY] TOCOTNTA, OCN 1 HOTN TNG
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OTATOVAOG, TOL TPOIOVIOS OTO GKOVPOYP®UO PloAidio, oykov 1.5 mL, pe enikéta «R». Na
KAEIGETE TO PLOAIO10 KOl VO TO KPUTNOETE Y10 TO uépog I11.

4. No_peta@épete 10 kabapod mpoidv oto mpoluyiopévo @loAidlo pe eTikéta ToV KOOKO oog
[Student Code]. No kAgioeTe TO QLOAISI0.

5. Na_amoppiyere 10 dmMbnua ot @uain “Organic waste” kot vo vwdoete v kapto HELP. O
emPAénwv Oa £pbet, Yo va oag KAEIoEL TNV TApOY TOL VEPOD GTOV YLKTIPO.

1. Avéivon TLC

1. IIposgrowoocio doysiov avarToéng [TLC elution chamber]. Na yepuicste péypt Oyovg mepinov
0.5 cm 1o doyeio avamtvéng pe tov dodvtn avamtvéng A [Eluent A]l. Na to xoldyete pe éva
tp1Aio Petri [Petri dish]. Na_mepwévere Aiyo £tol dote 0 doyeio avamTuéng vo kopeohel ue tovg
OTHLOVG TOV SOADTN avaTTLENG.

2. llopookevt] TV Slyndtov. Xog £yel 000sl oe orxovpdypopo eloAidlo, pe etwéro «TLC
standardy, deiypo g 4-nitrobenzaldehyde (va tomofetnbei ot 6éon S oto mhaxkidio g TLC).
[Ipémer va éyete, ota 000 GALO LUKPE GKOVPOYPOUL PLOAIOL, TIG TOAD HUKPEG TOGOTNTES OPYLKOD
poiovtog (610 Plaridio C) kat avakpuoTaAL®UEVOL TPoidvTog (610 Plaridio R). Na tpochécets
mepimov 1 ML a1Bavoing oe kébe raridlo €161 dote va dtaAvBovv ta detypota.

3. Hpogtowpacio Tov whakdiov e TLC. Xpnoipwonoumvtog to LoAvPt vo yapdEeTe TPOGEKTIKA
™ ypoppn ekkivnong (1 cm néve and ) faon tov TAakidiov) Kol vo onRadEWETE o onpeia, oto
omoia Bo tomobetnoete T 3 deiypato. No_TO OVORNAGETE pe TO Ypaupa S (0pykd aviidpmv-
Starting material), C (mpoiov- Crude product) kot R (avakpvotarlopévo mpoiov -Recrystallized
product), 6mwg eaivetar otnv Ewkdva 3. 10 aptotepd mave péPog Tov TAaKIdion Vo YPAWETE TOV
Kodiké cag [Student Code]. 1o 6e£10 mdve péPog toL TAAKIIIOL VO_YPAWETE TOV S10AVTN
avantuéne mov Oa ypnowomomoete (Eluent A 1 Eluent B avtictoyya). Na torofsticete ta tpio
delypata 6To TAOKIO0 YPMCIULOTOUDVTAG T TPLYOEWN COANVAKL, TOVL oG £XoLV 000EL.

Student Code Eluent A / Eluent B
AN

lcm¢ S C R

Ewcova 3. Iapaokxevn whaxioiov TLC

4. Extéleon g avdivong TLC. Xpnoonoidvtag Ty TAAGTIKN TOUTION, VO TOT00ETNGETE TO
mAakidlo TLC oto doyeio avamtuéng kot v to Eavakaldwete e o TpiAio Petri. No mepiuévers
LEYPL TO HETMTO TOV S1ADTH avATTLENG VO @TAGEL TTEpimov 1 CM PV 11 KOPLET| TOV TAUKLSIOV.
XPNOWOTOUDVTOG TNV TANCTIKN TOLUTION, VO 0Q@UIPECETE TO TANKIOWO omd TOo OoYeElo, KOl va
ONUEWDOETE e LOADPL T B€om Tov peT®mov Tov SAdT. No apoeTe TO TAUKIOIO VO GTEYVMOGEL
OTOV 0£PaL.

51" IChO — EpyaoTtnpiokf E¢étaon 12
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5. Epedavion 1ov mhokdiov TLC. Na tomofetioete 10 mhakido g TLC kdtw and ) Adpmto

UV mov Bpioketor otov kotvoypnoto mayko. No KUKADGETE He TO HOAVPL OAeG TIC KNAideg mov
epoavifovrat.

6. Na amoppiwere Tov d10AVTn avdnTvéne oto doyeio “Organic waste”.

7. No_gmavorafete to frupato 1, 3, 4, 5 kot 6 ypnoonowdvrag tov dtahvty avarntuéne B (Eluent
B).

8. Na tomofetioeTe T0 TAAKISIO GOG TGWM GTO GAKOVAAKL TOVS TOV avaypdeel Tov Kmokod cag.

51" IChO — EpyaoTtnpiokf E¢étaon 13
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Anoteléopata g TLC avilvong (vo_oyeO0EGETE To OMOTEAEGUATA GOG, 0TO akOAOLOO GYHU).
Me Baon avtd to oxédla, tov TLC mlokidiov cag, vo omavincete otig emoueveg epmtoelc. H
oyediaon dev Ba BabporoynOei.

Eluent A Eluent B
b em e |-====- j---4 }--- pommme- === $---1
S C R S C R

210 téhog G e&étaong o emPAEnmv Oa mpénetl va mapardfet Ta akdiovda

- To yvédAwvo @loAidl0, GTO OTOI0 EXETE UETAPEPEL TO AVAKPLOTOAAMUEVO TPOIOV GOG, WE
etikéta Tov Koodwo cac.

- Ta mhokidie A kow B g TLC tomoBetnpéva 6to cakovddkt tovg pe etikéta tov Kmowké
L1l

Eidn mov mapaddOnrav
AVOKPLOTOAA®PEVO TPOTOV O

TLC mhokiowo A O
TLC nhokiow B O
Ynoypopéc

MabOnrrg Lab Supervisor

51" IChO — EpyaoTtnpiokf E¢étaon 14
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EpwTtioeig

1. No 6Y£0106ETE TOV GUVTOKTIKO TOTO TOV TEAIKOV OPYOVIKOD TPOIOVTOG, TOL TPOKVTTEL OO TNV
avtidpaon g 4-nitrobenzaldehyde pe To Oxone®.

2. Me Bdon to amoteréopata g avdivong TLC, va amavInoeTe oTic akOAovbeg EpwTNOELS:
. [Totog 610A0TNG avAnTTLENG Elval KAADTEPOG Yo TNV TOPAKOAOVONGT TG AVTIOPOONG;

oA oB

o To mpoidv (C) mepiéyet voreipparta g 4-nitrobenzaldehyde.

0 X®oTo 0 AdBog

o To avakpvotarlopévo mpoiov (R) mepiéyet vrodeipparta g 4-nitrobenzaldehyde.

0 X®o6To 0 AdaBog

51" IChO — EpyaoTtnpiokf E¢étaon 15
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Epyactnp! Epwtnu | BaBuov | Mpoodiopio ZTOIXEIOUETPIK sUvo
. akn a éunon | pég o1dnpov P21 P22 P23 oi utroAoyiopoi P24 | P25 Ao
Ao;gon Movadeg 10 6 3 4 3 9 3 > 20
14% TOU BadpoAo

OUVOAIKOU yia

Baduou

Aoknon P2. The iron age of wine

O oionpog eivan €va otoryeio, T0 omoio PpickeTor PuGIOAOYIKA 6T0 Kpaci. OTav 1 CLYKEVTP®GT TOL EEMEPVA
ta 10 pe 15 mg ava Aitpo, n o&eidmwon tov cwdnpov (II) og cidnpo (1) propei vo odnynoel o peimon g
TOLOTNTOG TOV KPAG1oV, €meldn oynuatifovral Wnpata. Onote, ivol anapaitnto va eAEYYETAL 1| TOCOTNTO
TOV GLONPOV GTO KPOGT KATH TNV TOPUY®YH TOV.

AOY® NG KPNG CLYKEVIPMONS TOV 1OVIOV GLONPOV, YPNCLOTOLEITAL TO EYXPOUO GOUTAOKO TOL
ownpov (IIl) pe vrokatactdrn Belokvaviovyo SCN-, Yo TOV TOGOTIKO TPOGOIOPIGUO TNG TOGOTNTOG TOL

o1ONPOVL LE T YPNON POCUATOPDTOUETPIOG,

Y KOOGS 60G EIVOL VO TPOGOLOPIGETE TV OMIKI] GUYKEVTPMGT TOV GLO1)|POV OE OEiyna LEVKOD KPaoLov,
OV GOG £YEL 000l YPNOUOTOLOVTOG TNV TEYVIKI] TG PUOUATOPOTONETPLOS KOl VO TPOGOLOPIcETE T
OTOLYEOUETPIKT] avaroyio Ogl0kvavVIOVY OV 16VTOV - 6101)pov (I1I) 6To cvpTAoKO.

NMPOZOXH

o Y& outh TV doknor, cog £xovv d00el dvo dAdpato ownpov (III) kot dvo drwAvpata
BelokvaviovyoL KaATOV LE O0POPETIKES GVYKEVIPOGELCS. [Ipocoyn va unv ta umepdéyete.

. Otav etoudoete To. OKAVUATO YO TIC UETPNOES OTO POTOUETPO, VO, HETPNGETE TNV
amoppoen o mpotol TapEABeL pio dpa amd TN GTIYUN ToL £xETE TPOocOEael Ta Belokvaviovyo.

o Ortav ypelaoteite 10 poTOUETPO, Vo vVY®oeTe TNV kapta HELP. O emPiénov Ba cag ddhoet
&va @OTOUETPO. MTOpPELTE VOL TO YPTCILOTOMCETE, AMOKAEISTIKA, Yo 15 Aentd. O emPAénmv Ba to
Thpel Mo POAG TEAEIOGETE 1) OTAV TapEADEL 0 xpovog TV 15 Aemtdv. Av dev vrdpyel dtabéco
QOTOUETPO TN oTIyUn oL Ba t0 {ntfoete, T10Te Ba avaypageite o Mota avapovig.

. Ot 0dnyieg ¥pNoNG TOL PMOTOUETPOV OVOYPAPOVTOL TNV EMOUEVT] GEALDAL.

. Mmropeite va {NTNGETE TO POTOUETPO TO TOAD HEYPL TPELG POPES Y10l QLTI TNV ACKTOT).
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Odnyieg XpRong Tou QUWTONETPOU

Absorbance/transmittance mode

CYP_ 4

066vn i
EmiAoyni I Orientation
HAKOUG KUpATOG e scheme
[Wavelength] ’
1470525570 5901605 |
Selection -
wheel = Cuvette
tank
OK button
. Noa cuvdéoete T0 OTOUETPO TNV TPila.

o Noa ehéyEete av n évoeién “Absorbance” éxet emleyei [highlighted] Av oy, va nepiotpéyete
T0 Kovumi emAoyng [Selection wheel] péxpt va eppoviotei drokekoppévo Tepiypoppa oty EVOeiEn
“Absorbance” kot Ttatiote o kovumi OK.

. Noa meprotpéyete 10 KOLUT EMAOYNG UEXPL VO ELPAVIOTEL SOKEKOUUEVO TTEPTYPOLLLLL GTO
emBountod unkog kopoatog (470 nm). IMathote to kovuri OK.
J Noa yepioete v koyelda pe to TVEAS dtdAvpa, péxpt Vyovg mepimov 3 ¢cm. No v

tonobetnoete ot Ok (cuvette tank). TIpocoyr, va emAééete TOV 0OGTO TPOCAVATOMGUO TNG
Koyelidag (o omoiog mapovolaleTol TG0 6TO oYL TOV POTONETPOL [orientation scheme] 6co kat
0TO TO KAT® GYNUA, 1 OEGUN TOL POTOC 0KOAOVOEL TNV TOPELDL TOV VITOJEIKVVETAL LE TO KITPLVO
Béroc), kat va ompmdEete TV KuyeLida otny telkn| TG Béon. Na kAeioete 10 KamdKl.

. No eploTpéyete T0 KOOUTE EMAOYNG UEXPL VO ELPAVICTEL OIUKEKOUUEVO TTEPTYPOUO GTNV
évoelEn “Absorbance” kot va mathoete 1o kovuni OK. Xpnoomoudvtag T0 Kovumi emAoyng vo
emAéEete TV €vdelén “Calibration” kot va matfoete 1o kovpni OK.

J No mepuévete uéypt vo. epeoviotei n évoeiEn 0.00 (v —0.00).

. Noa yepicete v KoyeAida pe To TPog avaAvon dtdAvpa, puExpt Vyovg mtepinov 3 cm. Na v
tonobetnoete otn ONKn (cuvette tank). No kheioete TO KOTAKL

. Noa kataypayete v €voeién amoppdenoNg.

Cuvette
' —~—
Cuvette tank _" I Orientation
scheme
51" IChO — Epyaotnpiaki E€étaon|-~—-=—=" """ 17
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l. NMpoodiopIoUOG TNG TTEPIEKTIKOTNTAG CIBPOU OTO KPATi

Ye ovti] TV doknon 0o ypnoyomouicete To Svdivpoe owdfpov (IIT) 0.000200 M kor to Sdivpa
0zs10kvavIovyov Kahiov 1 M.

Aladikaoia

1. No_eroudoere 6 S0KIWAOTIKOVS COANVES, TPOcHETOVTOG 68 KAOE COANVO TOV OTOITOVUEVO
OYKO TV 300EVTOV SLHAVUATOV, OTMG TEPTYPAPETOL GTOV TLO KATM TIVOKOL.

Aomrp,(m‘rumg 1 2 3 4 5 6
coMvag #

AdAvpo odmpov (I11)

0.000200 M 1.0 mL 2.0 mL 4.0 mL 6.0 mL

AGdopa VIEPIAGPUCOD | 9 gy | gomL | L0mL | L0mL | 10mL | 10mL
oféog 1 M

Kpooi 10.0mL | 10.0mL
Aldhopa D?rspoém&ov 05mL 05mL
TOV VOPOYOVOL

Amioviepévo vepd 9.5mL 8.5 mL 6.5 mL 4.5 mL 1.0 mL
2. No TOPATIGETE TOVG SOKILAGTIKOVS GOANVES KOl VO TOVS O.VOKIVI|GETE.

3. Na ntpocBéoete 1.0 ML and to dibdAvpa Betokvoviovyov kaiiov 1 M otovg coinveg 1, 2 3,

4 o 5. My pocBécete 6to coAva 6. No TOUATIGETE TOVG COANVES KOl VO TOVS OVOKIVI)GETE.

4. Orav éxete gToldoel OAOVG TOVG GOANVES, v vydoeTe TV képta HELP, ywo va cag dmaoet
0 emPAETOV TO POTOUETPO.

5. No €TOWEOETE TO POTOUETPO, COLOMOVA LE TN JOIKAGI0 TOV TEPLYPAPETAL GT ceAida 17.
No pvOuicete 10 EOTONETPO 0¢ Ko KOHOToc 470 nm. Na ¥p1GLULOTOWGETE OMIOVIGUEVO VEPO
®C TVQAQ.

6. No _dwfdcere v amoppoenon otov kdbe dokuaotikd coivae (1 uéyxpt 6) oe avtd to
uKog KOpHoToG. No KeTaypdweTe To. OnOTEAECUATE GTOV TOPaKdTo Tivoka. No vWwdoeTe v
képta HELP, yia va emotpéyete 10 QOTOUETPO.

AOKIpaGTIKOG cOM VOGS # 1 2 3 4 5 6

Amoppdenon (ota 470 nm)

Tuykévipoon tov Fe?* oto

coMyva c(Fe*) / uM 16 32 64 %

Kodkdg potopéTpov

51" IChO — EpyaoTtnpiokf E¢étaon 18
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EpwTtioeig

1. No_tomoletioere TIic TWES TG amoppdenong A, T@v SWALUATOV TV SOKILUCTIKMOV
coAMVoV 1 péypt 4, cuvapTiceL ™S cvykévipoong tov Fer,

0.8

Y

0.7

0.6

0.5

0.4

0.1

c(Fed+)+pv

0 10 20 30 40 50 60 70 80 90 100 110

e Ytov emouevo mivaxka va Baiete X Kat® amd tov aptfud, mov aviieTtolyel 6TovV SOKIHLUGTIKO
coMVa, av 0o YPNCILOTOMGETE TNV TN NG ATOPPOPNONG TOV, Yo TNV KOTUCKELT TNG
KOUTOANG Badpovounong.

AOKINOOoTIKOG oA VOC # 1 2 3 4

H Ty g amoppoenong
XpnGl]JOTEOISiTOLI ’Yl(l ‘CT]V
KopmoAn fabpovounong
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2. Xpnoponoumvtag to onpeios 6To TPonyovUEVO Ypaenua, He PACEL Ta OEOOUEVE TTOV £YETE
eEMALEEL, VO_oYEOAOETE TNV €VOElO YPOUUTY OTO YPAPNUW, KOl _VO. VITOAOYIOETE T1 CLYKEVIPMOT)
(o umol L) tov Fe** y1a tov Soxpootikd coinqva 5.

c(Fe®*")tuges = umol L™
Av dev umopeite va vmoloyicete ) C(Fe3"), umopeite vo ypnowuonoifioere ty T
c(Fe**) = 50 umol L™ y1a rovg endpuevouvs vmoloyiouoie.

3. No VToAOYIGETE TNV TEPIEKTIKOTNTA TOL G1ONPOV, 6€ MY ava Aitpo (Mg / L), mov mepiéyeton
070 AeVKO KPOGi, TOL LEAETNCATE.

Cm(c18Mpov) = mg L1
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Il. NMpoodiopIcHOG TNG OTOIXEIONETPIKAG aVaAoyiag TOU CUUTTAGKOU

Yg auTi] TNV doknon, 0o ypnoipomonjcete 10 Swdivpa ownipov (III) 0.00200 M ket 1o Svdivpa
0z10xvaviovyov kaiiov 0.00200 M.

Aladikaoia

210 pépog I g doxnong, yu va. IpocdlopicovE TV TEPIEKTIKOTNTO TOV GLONPOV GTO OEIYI TOV
AEVKOV KPOGLOV, GTNPLYONKOUE GTO YPMUA TOV GVUTAOKOL TOL Oetokvaviovyov cdnpov (III). Xto
uépoc I mpémet vo TPOGIIOPIGETE T GTOLEOUETPIKY avodoyia 6To cvumhoko [Fea(SCN)p a0+
(6ev epavilovtat ta popla TOV VEPOL OV VILAPYOLY 6TO GLUTA0KO). Ta @ kot b givar axépatot
apOpol oyt peyolvtepot amod 3.

I"a avt Vv doknon, cog £xovv dobel ta akdAovBa voaTIKA StV AT

o 80 mL o&wiopévo ditdAvpa oidfpov (IIT) 0.00200 M

. 80 mL dwAvpatog Betokvaviovyov kaiiov 0.00200 M

AwBétete dokootikovg coinveg (kat mopoto ta omoion Oa mpémer vo To €xete TAOVEL Kot
oteyvdoel), Pabpovounuéve Glpmvia, o, KOWeAida emTopETpov, eoTopeTpo (Tpénet va {ntnbei)
KaBmG Kot 0mo100MmoTE AAAO EE0TAGLO, TTOV TIGTEVETE OTL YPEWALESTE OO TOV TAYKO GAG.

1. No ovpuninp@OOoETE TIG TPES TPDOTEG YPULUUES TOV TOPAKATO TIVAKO LE TIC TILES TOV OYK®V, Ol
omoieg Ba cag emTPEYOLV VO TPOGOIOPIGETE TN GTOLYEOUETPIKY] avOAOYiol 6TO GOUTAOKO, HE
QOTOUETPIKEG UETPNOCELS. Aev €lvol DIOYPEMTIKO VO, GOUTANPOOETE OAes TS othieg. Na
VTOAOYIGETE TO Ypappopoplokd kKAdouo tov ownpov (III) oe kdbe dokuactikd cOARVA,
YPNOLLOTOIDVTOS TOV TOPAKAT® TOTO.

Veeqm

x(Fe3t) =
( ) Veeamn + Vsen-

AOKIPOOTIKOG

, 7 8 9 10 11 12 13 14 15
coMvog #

Oyxog dtoAvpartog
onpov (1)
0.00200 M

VEeany / mL

Oyxog dtoAvpartog
BeroKvoviovyov
kaAiov 0.00200 M
Vsen- / mL

I'poppopoproxod
KAMdopo oidfpov (1)
x(Fe*")

Amoppdéonon (ota 470
nm)

Kodkdg potopéTpov

2. Otav €reTe €TOWAGEL OAOVG TOVG OOKIUACTIKOVG COANVEG VO VWA eeTe TV Kdpta HELP,
YL VoL GOG ODCEL O EMPAETMOV TO POTOUETPO.
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3. No €TOWEOETE TO POTOUETPO, COUPOVA LLE T OAOIKOGI0 TOV TEPLYPAPETAL OT) GeEAlda 17.
Noa pvOuicete 10 poTOUETPO 0 PKOG KOUaTog 470 nm. Na ¥p1noLOTOMGETE OTIOVIGUEVO VEPO
®G TVPAO.

4. No owfacere TV amoppOPNoN TOV SWAVUATOV 6€ KAOE JOKIUACTIKO COANVA GE OLTO TO
punKog kupatoc. No KeTaypaweTE TIG LETPNGELS GTOV TTLO TAVE® TIVOKOL.

EpwTtioeig

4. No 1om00eTN0ETE TIC TWES TNG ATOPPOPN oG A, TOV SIOAVUATOV TOV SOKILAGTIKOV COAVOV,
GUVOPTHGEL TOVL YPUpIOLopaKko) KAAGpoTog Tov aidrpov (I1T) x(Fe*).

11
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5. SOUQOVE  HE TO OTOTEAECUOTO TOVL TEPAUOTOS TOV  EYETE  TPOYUOTOTMON|GEL, VO
TPOGOOPIGETE TN GTOLXEIOUETPIKY 0vakoyio. Tov cvumhdkov [(Fe)a(SCN)p] D+,
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EpyaoTnpi EptTtnon Oykopétpn | Oykopétpn | Oykopétpn | P3. | P3. | P3. | P3. | P3. | Zl0vo
(] on () on (1) on (1) 1 2 3 4 5 Ao
AC;;IUH Movdadeg 10 10 8 4 4 2 2 2 42
13% Tou | BaBuoAo

ouvoAikoU yia

Baduou

Aoknon 3. ZuvTipnon Kpaociou

To do&eido Tov Beiov, SOz, ypnoonoleitar MG cuvINPNTIKO TOL Kpoolov. Otav to SO, wpooctedel 610
Kpaoi, T0Te avTidpa e 10 vepd TPog oyNUATIcUO 0EIVeV Belwddv 1wvtmv HSOs3™ kot tpotoviov HY. Ta 6&iva
0e1mdn 16vta HSO3™ pmopodv va petatpamovv e 0e10dn 16vra SOs? amofdiroviag &va Se0tepo TpOTOHVIO.

SO, + H,O = HY + HSO35~
HSO; =H* + 30327

AVTEG 01 TPELS JPOPETIKES HOPPES TOV O10EE1010V Tov Belov 6To vEPO UmOpPovV va avTdpdcovy pe GAleg
YNUIKES ovoieg mov Ppickovior o610 KPool ON®MG OKETAAJEDON, YPOOTIKEG OLGIEG, GOAKYOPO KA.
oynuatiCovrog ta mpoiovra P. H cuvolikr cuykévipwon tov d1o&etdiov tov Beiov givar to dOpoicua tov
GLYKEVTPOGEMY TOV eAeDBepmV popedv (SO2, HSO3™ kot SO3%7) kat twv P.

H ovykévipmon tov cvvinpnrikod pubuiletal, 610tt ta Oe1ddn 0vto Kabmdg Kot to dto&eidio Tov Oegiov
umopel va givar emProapn v pepucode avlpomovs. v EE, n péylomn cLVOAIKN TEPLEKTIKOTNTA GE
810&id10 Tov Beiov £yet opiotet ot 100 mg Lt yia 1o £pubpd kpact kot 150 mg L yia 1o Aevkd 1 to polé.

O 0710)0¢ 60g £ival Vo TPOGOLOPICETE T1] GUVOALKI] GUYKEVIPMGT] 010EE10i0V TOV Bgiov 670 AEVKO Kpaoi

OV 60G £)El 000€l, PHE LOOOUETPIKY] OYKOUETPOT).

Alodikaoia

l. MpoodIopICHOG TNG CUYKEVTPWONG TOU SlaAupaTtog 0€100&11koU vaTpiou

1. Zag €ovv 600l mepimov 100 Mg evog detypatog kabapod 1wdwkov kaiiov KlOs. H axpifrig
pélo avoypdeeton oty TkETO TOV PLOAdiov. Na TNV KOTOypaWETE GTOV TOPAKAT® TIVOKAL.

2. No_mapookgvdoere 100 mL S10Adpatog 1wdkod KoAov 6TV OYKOUETPIKY] QLAAN TMV
100 mL, ypnoyomoidvtag oAOKANPT TV TOGOTNTA Ad TO SEIYUA TOL GTEPEOD 1MAKOD KOAIOL Kot
amovicEVo vepd. Avtod to dtddlvpo ovopdaleton S.

3. e o koviky eraAn tov 100 mL, vo tpocBéoste:

o 20 mL tov dtoidpatog S pe To s1pdvio TAnpacems tov 20 mL.

o 5 mL dweAdpatog 1wdtovyov kaiiov (0.5 M) pe tov oykopetpikd KOAvVEpo Tmv 5 mL.

o 10 mL droAvpotog Osukot o&éoc (2.5 M) pe tov oykouetpikd kOAvdpo twv 10 mL.

4, No_ovadedoere ha@pd TV KOVIK QOAN, vo_tnv_kKolovyere ue Parafilm ko va_tn

QUAAEETE GTO VIOLAAML GOG Y10, TOVAYYIOTOV TEVTE AENTA.

5. No_yepioere v mpoyoida cog pe to odAvpa B100eUKOV YPNOIUOTOIOVTOS £VOL TOTHPL
(éoemc. No_0YKOUETPNGETE TO TEPLEYOLEVO TNG KOVIKNG QLAANG vd cuvveyn avddevon. Otav 1o
VYPO ATOKTNGEL AVOLYTO KITPIVO YPOUQ, VO TPOGOEGETE OEKA GTAYOVES OLOADLATOG APHAOD KOl VO,
OUVEYIOETE TNV _0YKOUETPNON UEYPL TN OTyun mov to OdAvpa Ooa omoypouatictel. Na
KOTOYPAWETE TOV OYKO TOL TPATLITOL TTOL KATOVOADGOTE V1.

6. No eravardBate oot ™ dwdikoocio (Brpata 3-5) doeg popég amarteitot.
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Mdlo 1wdkod kaAiov (Katoypoyete
TNV TN, TOV OVOQPEPETAL OTNV ETIKETA)

ApOpog terpapoatog N° Vi/ mL

1

Amodexti) péon Tip Vi/ mL

Il. MpoodIoPICHOG CUYKEVTPWONG TOU SIAGAUMATOG 1Wdiou

1. No pETOQEPETE LiE CLPMVIO TANPDOGEMG, 25 ML drodvpartog 1wdiov pe v évoeién Iz, og Kovikn
@1aAn Tov 100 mL.

2. No 0YKOUETPNGETE TO TMEPLEYOUEVO TNG KOVIKNG QLIANG He TO dtdAvpa tov Bgltofetkov
vatpiov. Otav 10 vYpd amMOKINGEL OvOTO KITPWVO YpOLO, VO _TPOSOEGETE OEKO GTAYOVEG
SWADHOTOG OUVAOL KOl VO._GUVEYICETE TNV_OYKOUETPNON UEXPL TN OTIYU 7Tov To StdAvpo Oa
amoypopoatiotel. No Kataypdwte oV O0YKO TOV TPOTLITOV TOL KATAVIADGATE V2.

3. No grovarafere avth ) dodikoaoio (Brpata 1-2) 66€g Popéc amatteitol.
ApOpnog Tepapatog N° V2 / mL
1
2
3

Amodekti) péon Tipn V2 / mL
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I1I. NMpoodlopicudg Tou OUVOAIKOU d10&e1diou Tou Beiou

1. Me 10 crpavio TAnpocewg Tov 50 ML, va peraeépere 50 ML kpaciov oy kKOVIKN ELOAN TOV
250 mL.

2. No_mpooBécere 12 ML dwwddpatog vopolewdiov tov vatpiov (IM) pe 1oV OyKOUETPIKO
KOAVOpo Tov 25 mL. No KaAvweTe v Kovik) edAn pe Parafilm, vo avedsvoete eEha@pd, Kot va
TNV 0QNOETE TNV AKPT Yo TovAdyioTtov 20 AemTd.

3. Na mpocOéoete 5 ML SoAdpotog Beukov o&éog (2.5 M) kou mepimov 2 mL droAdpatog
OUOAOL YPNOUOTOIDVTOS TAUGTIKO GTOYOVOUETPO.

4. No_0YKOUETPNGETE TO TEPLEYOUEVO TNG KOVIKNG OOANG pHe TO ddAvpa 10diov mov
Bpioketar otV mPoyoida, HEYPL TNV ELEAVIOT] XPOLAG GKOVPOL YPOLATOS TO 000 Oa Tapapéver yia
15 devteporenta. No KOTAYPAWETE TOV OYKO TOV TPOTLITOV TOL KATOVAAMGATE V3.

5. No grovarafere avth ) dodikoaoio (Brpata 1-4) 66eg Popéc amatteitol.
ApOpnog Terpapatog N° Vs / mL
1
2
3

Amodekti| péon Ty} Va/ mL
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EpwTtioeig
1. No_ypawere Tti¢ 1cootabuiopéveg ynuUikég €E10M0EC OAMV TV  OVTIOPACE®Y OV

TPOYUATOTOLOVVTOL KOTA TN SLAPKED TOV TPOGOIOPIGHOV TNG GLYKEVIPMONG TOV OAVLOTOG
tov BeroBetkov vatpiov.

2. No vroioyioeTe T GLYKEVIPOOT TOV S10ADpHTOC Bgt00eukol vatpiov. H oyetikn poplokn
néada tov 1wducod kariov givar Mr (K103) = 214.0 g mol L,

c(S205%) = mol L™
Edv dev umopeite vo vroloyicete v Ty e €(S20377), umopette va ypnoyonoujoete v tuw
¢(S203%) = 0.0500 mol L™ yia tovg exdusvove vroloyiouoic.

3. No vroroyioeTe T CLYKEVTIPMOOT] TOV SHAVLOATOG 1OSTOV.
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c(l2) = mol L™
Edv dev umopeire vo. vroloyioete t C(12), umopeite vo. ypnoyomronjoete v tiusn
c(I2) = 0.00700 mol L™ * yia tovg exdusvove vmoloyiouoiyc.

4. No_ypawete ™ ymukn e€iocwon g avtiopaons tov wwdiov 2 pe 1o 610&eid10 Tov Beiov
SOz, AapPdvovtog voyn cag 6Tt To S10Eeidio Tov Beiov ofedmveton og Beukd aviovTa SO42 .

S. No vroloyiceTe TV neplekTikOTTa 66 Mg avd Aitpo (Mg/L), Tov cuvoiikod dto&ediov Tov

Beiov mov mepiéyetar oto kpaci. H oyetwkn poproxn pdlo tov d610&ediov tov Belov eivon
Mr (SO2) = 64.1 g mol ™.

Cm(SO2) = mg L
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PENALTIES

CYP 4

Incident #

Student signature

Lab supervisor signature

1 (no penalty)
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