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levikég odnyieg

To @UALO T®V EPYACTNPLOK®V ACKNCEDV TEPLEYEL 28 GeEAIdEG.

Ipw v évapén g epyootplokng e&étoons Ba dobei n evroln Read. Oa éyete 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 VTOAOYIOTIKY
payevi.

Mo ool o onua évapéne Start pmopeite va apyioete. H gpyactnplokn e&étaom £xet didpkeia 5
DpES.

Mmropeite va epyacteite 6T TEPAULATO e OTOLUONTOTE GEPA, OALL GVGTNVETAL VO. EEKIVI|GETE IE TNV
aoxnon P1.

Oleg o1 PETPNOELG KOL Ol OMAVINGCELS TPEMEL VO KOTOY®POVVTOL HE OTVAO 6TOVS KaOopiopévoug
ADPOVGS, GTO TOPOV PUALO eE€TaoTG. OMOIEGINTOTE AMAVINGELS EKTOG TMV GUYKEKPLUEVMV YOPV dev Oa
BabuoroynBovv.

Av ypelaleote TpoOyepa GOAAL, VO YPNGLLOTOLEITTE TO THCW® HEPOG TV PUAA®V eEétaomns. YrevOupilete
OTL OTIONTOTE AVAYPOPEL EKTOG TOV KaBoplopuévev yOpmv dev 0a fadporoynOsi.

H emionun Ayyhkn ékdoon g epyaoctnplokng eEétaong eivar dtwbéoiun, av {ntnbel, Kot xpnoluevet
UOVO Y10 SIEVKPIVIGTIKOVG GKOTOVG,

No avaonkdoete TNV KATAAANAN KApTa €V ¥pelaoTel, yio va Pyeite omd 10 €pyacTplo Yio £va HKpo
SwAsippa 1y va wépete kdmotlo yevpa. O emPAémovtag Tov gpyactnpiov cag, Ba £pbetl yuo va cog
GUVOOEVGEL.

Noa pnv xpnoULoTomGETE T0 PAPLY TAV® 0O TOLG TAYKOVS GG, Yiol AOYOLG 1GOTNTAGC.

[pénel va akorovBgite TOVS KOVOVES ao@aigiag mov oag £xovv 600l pécm tmv kavoviopdv g IChO.
Av mopapidoete Toug Kavoveg acporeiog Oa xete udvo o popd mpogidomroinon and Tov emPAETOVIQ
ToV gpyactnpiov. Metd TV TpdTN TPOoEWOTOiNGT, omoladnnote enduevn mopaPioon Ba odnynoetl oty
amofoln cag and 1o gpyactiplo kot Ba Pabporoyndeite pe 0 oty epyactnploxy eE€toon.

O ymukég ovoieg kot To YOOAKE, EKTOG £V OLOPOPETIKA AVALYPAPETOAL, LTOPOVY VO GUUTAN POV 1 va
avtikataotadodv yopic Pabuodg mowng udévo v mpmtn @eopd. OTOL0ONTOTE EMOUEVO TEPIGTATIKO,
odnyet omnv agaipeon 1 povadag and Tig cuvolkég 40 povadeg Tng epyacTnplokig eEétaonc.

O emPrénmv Tov gpyaotnpiov Oa cag evnuepmacel 30 Aemtd Tpv amd To ofjue ¢ Anéng Stop.

MoAig dobei to ofua Anéng Stop, Ba Tpémel vo. GTOUATNCETE OTOLOONTOTE EPYGio GOC apéomc. Mn
GUUUOPPMOT G0G B 00N yNoEL € UNOEVIoUO TNG EPYACTNPLOKNG GOG EEETAONG,

Metd to ofjua Anéng Stop, o emPiénwv tov epyactnpiov Ba épbel kovtd cag ylo vo vmoypdyel to
@OALO OmaVTHGEDY G0 AQov vIoypdyeTe TOGO £6€iC 060 Kol 0 eMPAEN®Y, Vo Totobemoete T0 Pifiio
g e&étaong otov @akeAo kol vo T0 mopadmcoete poll pe to mPOidvTe GO¢ KOl TO TANKIOWL
ypopatoypapiog Aemtng otifadag (TLC) yuo aoddynon.

Kavoviopoi epyaoTnpiou kai ao@aAsiag

B0, TPETEL VO, POPATE KOVUTMUEVT] TNV EPYACGTNPLOKT oG Todld. Na @opdte KAEIGTH TOTOVTOLA.

Na @opdte cuvey®G To YVAALD TPOCTACING KOl To dkd Gag YvoAld opdoems. Mnv @opdte Qakohg
EMAPTG.

Mnv Tpd1TE 1| TVETE OTIONTOTE GTO EPYOCTNPLO. AEV EMTPETOVTOL Ol TGIYAEC.

Na epydleote otov kabopiopévo ympo. Na dwotnpeite 10 ydpo cag kabdg Kol TOLG KOWovg YMPovs
EMOPKADC GLYLPICUEVOVC.

Agv emTpENETAL 1] EKTEAECT] A1) EYKEKPLUEVOD TEPAUATOG, OVTE KoL 1] TPOTOTOINGT TOV TEIPAUATMV.

Agv emtpénetal 1 TOT0HETNON TOV. GLPOVIOY GTO GTOUN. XPTCILOTOEITE TAVTOTE TO TOLAP.

Xe mepinton S10pPodV 1 GTACHEVOV YOOAK®OV ATOUAKPVUVETE TOL OO TOV TAYKO KOl TO TUTMLLAL.

Olo o amdPAnto TTPEmEl Vo AmOPPINTTOVTOL KATAAANAO £TOL MOTE VO AmOPEDYOVTAL POTTAVEN 1
TPOVUOTICUOC. XTOV VEPOYLTN UTOPOoLV Vo omopplpbodv pn emikivéuva voUTodHAVTE EPYUcTNPLUKE
amoPfinta. Ta opyovikd amdOPAnta Tpémel vo AmoppinTovIal oTe KOTAAANAO EMIOGNUACUEVE KAEGTA
doyeia.
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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™, To further simplify formulae and expressions, the standard

concentration c® = 1 mol L1 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
a A(aq) + b B(aq) = c 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=28.314JmoltK?
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=1Js1t
1 kWh =3.6:108J
h=6.626-103%Js
€c=2.998108ms™
e=1.6022:10°C
P = AExI
n= Pobtained/PappIied
E = hc/A
pV =nRT
G=H-TS
A/G° = —RT InK®
AG° = —n F Ecel®
AG = AG° +RT InQ

[C]¢[D]¢
[AJ*[BI°

Q:

pH=pK, +log Al
’ [AH]

E=E°— f—FTan
at T =298 K, RFTInIO ~0.059 V
A=c¢lc

[A] = [Alo — kt
In[A] = In[A]o - kt
U[A] = 1[A]o + kt
t1/2 =1n2/k
2i N M;
=3,
LN M}
- YN M,
M,
M,

M,

I, =

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

1M=1mol L?

51" IChO — EpyaoTtnpiakf E¢étaon

1mM=103mol L?

1uM=10°mol L*



GRC_2

Mep10dik6g Mivakag

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
2299 | 2431 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

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 47 48 49 50 51 52 53 54
Rb|Sr|Y | Zr | Nb{Mo|Tc |Ru|Rh|Pd|Ag|Cd|In [Sn|Sb|Te| |I | 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 | 1313

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Balszii | 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 | | 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|Tb |Dy |Ho | Er |Tm|Yb | Lu
138.9 140.1 140.9 144.2 - 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
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Emegiynon Twv dnAwoewyv emkivdouvoTnrag GHS

ITo kGto avoaypdeovtal ot dnAdoelg emkwvovvotnrog GHS (H-ppdoelg) mov oyetilovion pe ta
VAKE TOL YPNGYLOTOoVVTOL 0TV epyactnploky e&étaon. H ene&nynon toug eivat:

Pvokoi Kivovvol

H225 Axpwg e0@Aiekta vypd Kot aTpol.

H226 Ebdeiekto vypd kot atpoi.

H228 Ebvgiekto oteped.

H271 Mmnopel va mpokoarésel @oTid 1 Ekpnén. Ioyvpd 0EedmTIKO.
H272 Mmnopel va evteivel ™ oo1id. OEE0mMTIKO

H290 Mmnopei va etvar Stofpmtikd yio o péTaida.

Kivovvor yio tnv vyeia

H301 To&wo og mepintwon KoTamoong.

H302 EmPraféc oe mepintmon katdmoong.

H304 Mmnopei va amofet Bovatnedpo e mepinTmoT KATATOGNS 1] ELGOI0V TOL GTOVG ALEPAY®YOVC.

H311 To&wo og emopn e To dEPUQL.

H312 EmPAiaféc oe emagn pe 1o d0épua.

H314 Ilpoxaiel coPapd deppotikd eykavpato Kot o@Baipucés PAGPec.

H315 IIpokalel epebiopd tov déppatog

H317 Mnopel va mpokorécel aAlepyikn depuatomadeio

H318 Ilpokaiei coPapn oeOaipukn Prapn Causes serious eye damage.

H319 IIpokalel coPapd o@Baipikd epediopod

H331 To&wo oe mepintwon e16mvong

H332 EmPAiaféc o mepintmon elomvong

H333 Mmnopei va etvan emPBropég oe mepintmon giomvong

H334 Mnopel va mpokarécer aidepylo M Kpiong AcOUOTOC M OVATVELGTIKES OLOKOAIEG ©€
TEPIMTOON EIGTVOT|G.

H335 Mmnopel va mpokarécetl epefiod TOV aVOTVEVGTIKOD GUGTILOTOG.

H336 Mmnopel va mpokaréset vvnAia kot Corada.

H351 "Ymomto yio mpdkinomn kapkivov

H361 "Ymomto Yo mpdkAnon vroyovipdtnTag 1 KOTosTPOPT TOL EUPPLOL.

H371 Mnopel va mpokarécetl BAAPN oe Opyava.

H372 TMopatetapévn 1 eravarapPoavopevn éxbeon tpoxoiel PAGPec ota Opyava.

H373 Topatetapévn N eravarapPoavopevn éxbeon uropet va mpoxkaréoet PLaPeg ota dpyava.

Heprpariovrikoi Kivovvor

H400 TIold to&ikd otnv vopoPio Lwny Very toxic to aquatic life.
H402 EmPrapés otnv vopofro (on. Harmful to aquatic life.
H410 TITold to&uo otnv vdpofia (on pe mapoTeTapévn enidpaocn.
H411 To&wo oty vopofa {on pe mapateTapévn enidopaon.
H412 EmPAiaféc oty vopoPia Lomn pe mapatetopuévn enidopaoc.
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Xnuikég ouoieg

MNa 6Aeg TIG AOKAOEIG

GRC_2

Xnuikég ovoieg "Evoeiin GHS oioon emkivouvotnTog
Amovicuévo vepod oe:
YdpoPoréa (mdykoc) Deionized ,
. , Mn emBroféc
[TAaotikn eLaAn (ThyKog) Water
[TAaotikd doyeio (amaymydq)
A1B0vOAT, o€ TAAGTIKN PLAAN Ethanol H225, H319
Aswu(x’ Aevkov Kpacnou’, 30,0 mL o¢ Wine sample H225. H319
OKOVPOYPOUN TAUCTIKY OLAAN
Aoknon P1
. , , GHS ofnimon
Xnuukég ovoieg Evoeitn eTUVBOVETYTOC
4-vitpoPeviardehion, 1.51 g oe okovpdypmLLO A-nitrobenzaldehyde H317, H319

YOOAMVO QLOAIO10

Arodvg avamtuéng A, 20 mL o€ yudiwvo

H225, H290, H204,

P1oAid10 Eluent A H314, H319, H336, H410
AwAvg avartuéng B, 20 mL og yvdAivo Eluent B H225, H290, H204,
QLOAId10 H314, H319, H336, H410
Oxone ® (gnep,oéouovoesum KkdA0), 7.87 g Oxone ® H314
0€ TAAGTIKN QLOAN
Agtypo. 4-vitpofeviordetione yuo v TLC TLC standard H317, H319
Aoknon P2

, , . GHS aroon

X E
TIHIKES OLaiZS voeien EMKIVOLVOTTOG

20 mL dwAvparog Berokvaviovyov kaiiov 1 KSCN 1M H302, H312, H332, H412

M, o€ TAOGTIKY] PLIAN

60 ML droAvpatog Bgtokvaviodyov KaAiov
0.00200 M, e TAaoTIKY ELOAN

KSCN 0.00200 M

Mn enihoféc

10 mL dwoAvpatog vrepylmpikov o&goc 1 M,
0€ TAUGTIKY QLOAN

HCtO4

H290, H315, H319

80 mL dwAivparog swdnpov (1) 0.00200 M,

Fe(111) 0.00200 M M Lapé
0€ TAUCTIKY] QLAAN e(l11) 0.00200 n emphapec
80 mL 8100\,})“0(’,50(; ownpov (I11) 0.000200 M, Fe(111) 0.000200 M M emphapéc
0€ TAUGTIKY OLOAN
3mL 6,100wu(xrog Dnspo<§:€18101) ,TOD ’ H,0, M emphapéc
vdpoyovov 0.3 % ce orobpa yudAvn eLoAn
51" IChO — EpyaoTtnpiakf E¢étaon 6
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Aoknon P3
, , , GHS afiowon
X E
TIIKES O0GIES voeien emKwdvvoTnTag!
209 mL StoAdpatog wwdiov 0.01 M, og Kapé TAACTIKN I, H372
QLIAN
2 L dtoi 0 i .03 M
00 m ’81(1 })u(nog Bg100eukov vatpiov 0.03 M, ce Na2S203 M emBhaféc
TAOGTIKT QLOAT
55 mL dwivparog NaOH 1 M, 6e mAaotikn @dAn NaOH H290, H314
L 100 b 0£€0g 2.5 M M )
80’m dtoAvpatog Beukob 0&éog 2.5 M, o€ mAAGTIKN H>SOu H290, H315, H319
QLIAN
25 mL STGXD’H(X’EOQ 1wd1o0vyoL kaAiov 0.5 M, og K H372
TAOGTIKY] OLOAN
[Tepimov 100 mg wwdikov kaAiov (n axpiprg nala KIO H272, H315, H319,
AVaYPAPETOL TNV ETIKETA) GE YVOAVO PLOAid0 : H335
25 mL P ; p P
5 mL vdot1ko0 SoAdUaTog ApdAOL GE TAAGTIKN Starch Mn emBhapéc

QLaAn

51" IChO — EpyaoTtnpiakf E¢étaon
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ESotrAiop6g
MNa 6Aeg TIg AOKAOEIG
Atopkdg eEomhopog HocotnTO

Elaotikdg avappopntipog (rovdp) 1
IMold ao@oeiog 1
[TAaotko doyeio 1L yio opyovikd amdfinto 1
ue etikéro “Organic waste”
XOPTOTETGETEG 15 AL
Mikpég yapTOnETTETEG 30 gAML
XrdtovAa (LEYAAN) 1
YratovAa (LKpT) 1
Xpovouetpo 1
Moi0ft 1
'6pa 1
Moavpo 6TUAO 1
MopKaddpog Y10 VOAKA 1
Xdapakog 1

EComopdg Kowng ypfions [ocotnTa

Adqumo UV yo epgpdvion tov TLC

2 vl EpYAcTNPLO

dotoueTpo 5 avd gpyactiplo
I'dvtia prog ypriong Oha ta peyédn (S, M, L, XL). Etvor dwabéopa petd
oo aitnud coc 6Tov EMPAETOVT TOV EPYAGTNPIOL
Kdadog pe méryo 1 avd epyactnplo
MNa Tnv doknon P1
ATopikOg eE0mAMopog IocoétnTO

OpBootdng pe:

Mikpov¢ coryKkTnpeg

Meydho ocorykmipa

Kovikn e1éAn pe espidpiopo, 100 mL

Kovikn e1édn pe eopdpopa, 50 mL

Yvkmpoag enavappong

OepUavTIKN TAGKO LE AVOOELTIPO

Kpvostarlotiplo

Moyvntdxt ovadevong

D14An duBnong kevol

Xovi Bichner ue ehaotikd oivoeoso

[TAaotikn cakovAa pe 3 ybptivoug nOHovg

Tpiprio Petri

Aoyeio avantuénc TLC ue gtikéra “TLC elution chamber”

[Maotikn caxovAa pe 3 TAakiow TLC (ne pocseopilovia

delkTn) pe eTIKETA TOV KOAKO TOL polnt

Tpryoeidn coinvakio TLC (uésa oto tpiffAio Petri)

[TAaoTiKn ToUmidN

Tl papodog

Oykouetpkdg KOAMvVOpog, 25 mL

[Tompra (éoemg 150 mL

[MooTtikd yovi

[TAaoTiKG oTOYOVOLETPOL

T e T T N e e R e e I R I GRS
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ZKOVPOHYPOLO YOAAVO PLOALOINL [LE T, YOPTTIKOTNTOG
1.5 mL, pe etikéro C kau R

[Tpoluyiopévo oKoVPAYPMUO YVAAIVO PLOAISIO LLE TTMLLOL,
yopntikotroc 10 mL, pe etikéto tov Kooko cog

PaBoog amoudikpuvonc tov poyvintn

MNa tnv Aoknon P2

ATopikOg eEomAopog

HocotnTO

21pmvio TAnpwoemc, 10 mL

1

BaOuovounuéva cipomvia 10 mL

3

BaOuovounuéva cipmvia 5 mL

2P0 SOKIUOCTIKOY COANVAOV

=W

AOKILOGTIKOT GOANVES

[EEN
o1

[TAooTIKA TOUATO SOKIUACTIKOV COAMVOV

KuyeAideg pmtopétpov uinkovg 1.0 cm

ITompro (éoewg 100 mL

NN

[TAaoTikd oTOyOVOUETPOL

[EEN
a1

MNa tnv Aoknon P3

ATopIKOG £E0mAMOp0g

MMocotnTa

OpBootdtng e cEKTpa TPOoYOoidag

1

ITpoyoida, 25 mL

Ivaivo yovi

Koviég euaieg, 100 mL

Kovikég euaieg, 250 mL

[Totpt Léoemwg 150 mL

[Tompra {éoewc 100 mL

Oykouetpikn eroAn pe topo 100 mL

21pavio TAnpdcemg, 50 mL

21pOVI0 TANPOGE®S, 25 ML

21pavio TAnpoceng, 20 mL

Oykopetpkdg KOAvVOpog, 25 mL

Oykopetpucodg KOAvopog, 10 mL

OyKopeTpodg KOAVOpPoG, 5 mL

RRRRRRPRRPRINR W WP~

[ThaoTtikd cToyovoueTpa,

3

Parafilm

20 eOAAL

51" IChO — EpyaoTtnpiakf E¢étaon
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EdeCl"T EpwTtnua | Amédoon KaBaporn TLC P1.1 P1.2 ZU0volo
_npiakn Ta

Acr;?on Movadeg 12 12 8 2 3 37
13% Tou | BaBuoro

ouvéAou yia

Epyaotnpioki Aoknon P1. OikoAoyiki ogeidwon Tng vitpoBeviaAdelidng

Tig Televtaieg dekaetieg, ot ynuikoi TPoowEONGAV Vo OVTIKOTOCTHOOVY T0, EMPAAPT] OVTIOPACTAPLO GTIC
0&e1dmTIKEG dlepyncieg e OKOTO VO LELOGOLV Ta eMKivouve amofinta. e auti v doknon &xet emieyel
®g 0&e1dwTIKOG TOpayovtag To vrepo&opovodeuxd kaio [potassium peroxomonosulfate], exeidn mopdayet ta
un to&ucd kon un pumoydva Beukd drato [sulfate salts]. Tog mapéyeton pe To epmoprcd dGvopa Oxone®.
EmumAéov, n avtidopaon mpaypatomoteiton oe pelypo vepod kot arbavoing, ot omoiot yapoaktnpilovior wg
TPAGIVOL OLOAVTEC.

YKomog oag sivar vo oEaddoete T 4-vitpoPeviardeion [4-nitrobenzaldehyde], va avakpvstarldocre
T0 TPOIOV, Vo cVYKpiveTe TOVg drohvTeg avamtoéng ™g TLC ko va giléyEete v kaBapoTnTOo TOL
npoiovtog, faciiopevor oto amotéreopa tg TLC.

Inueioon: Ta axdéfinta g 0Bavoing Kol TOV SL0AVTAOV avanToéng va TortodeTovvrol 6T PLdAn Tov
ypaoge “Organic waste” .

Aladikaoia

|. O&eidwon Tng 4-vitpoPeviaAdeiidng [4-nitrobenzaldehyde]
1. No avapeiCere 20 mL vepod pe 5 mL cBovornge.

2. No Tomo0eTNOETE TO PLOYVNTAKL GTNV EGRUPLOREVY] KOVIKT OLdAn Twv 100 mL.

3. No peragépete v mpolvyopévn mocdmta twv 1.51 g g 4-nitrobenzaldehyde ot kovikn
euaAn. Na_mpocOéoetre OAn v TOCOTNTO TOL UELYHOTOG VEPOV/OBOVOANG 7OV ETOYACOTE
TPONYOLUEVMGS. NO OTEPEDGETE IE TO MKPO COLYKTNPA TNV KOVIKT PLOAN 6TOV 0pBocTATN. AQOV
opyioeTe TNV_0vVAOELGT TOL pelypatog, 1Ote v mtpocBécete v mpoluyiopuévi TocotTTo TOV
7.87 g tov Oxone®.

4. No._ovvO£OETE TOV YUKTNPO, XOAOPDVOVTOG TOV HEYAAO GOIKTIPO, cOpPmva pe v Ewova 1.
No vwooete ) képta HELP. O emPAénov Ba £pbet, yia va oag avoifel 1o vepd kat va puBuicet
Oepuoxpacio ¢ Oeppravtikig TAGKAS.

5. Na Bpdcere ma yo 45 tovAdyiotov Aentd to petypo g avtidpaong (nepimov o otaydva
EMOVOPPONG TO 0OevTeEPOAENTO). To onuadt ot Oeppovtikn mAGKe €ivor €VOEIKTIKO  TNG
OTTOLTOVILEVNG 1OYVOG, Y10l VAL £XOVUE TO GMGTO BPACLO.

Meyalog
odLyktnpog

MKpOG odbLyKTApOg

Ewéva 1. Zuvdeoporoyio yio Tov Bpacpo g avtidopaonc, e ETOVOpPON.
51" IChO — EpyaoTtnpiakf E¢étaon 10
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6. Na kieioere ™ 0épuavon. No omopakpOveTE T OeplovTiKny TAGKO Kol VO 0QNGETE TO LElyUa
™¢ avtidpaong vo kpudoet yio. 10 Aentd. NoTomo0eTNOETE T PLOAN GTO KPLGTOAAMTHPLO TTOV
ePLEYEL TayOvVEPO. Na TO 0QNGETE Yia TOLAGYIoTOV 10 AemTd.

7. No_ovvapporoynoete m odtoén omonong copeova pe v Ewova 2, ypnoiponoidviog to
yovi Blchner, 1o yopti dmOnong kot ™ QAN kevod, 1 omoio €ivol OTEPEMUEVN LE TOV UIKPO
opryktipa otov opbootdtn. Na vwooetre ) kdpta HELP . O emPriénwv Ba £pbet, yio va cog
dei&el mmog Ba cLVOEGETE T PLAAT KEVOD UE TNV TTAPOYT TOL KEVOD.

~—— Xwvi Blchner
........ = Xapti 6tnOnonc

<~ EA0OTIKOC ZUVEEoUOC

B <= Muwpoc obvktnpac

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

8. Na Bpéete 10 yopti omOnong pe amoviopévo vepd kot va BefarmBeite ot 10 Yopti KaAvTTEL
OAEC TIG TPUTEG TOL YViov Blichner.

9. Neo dm0ncete T0 audpne Tov TPoidvtog 6to ywvi Blchner epapuélovrog kevd. No ekmAoveTs
10 ilnua emotapévog [thoroughly] pe amovicpévo vepd (tovrdyiotov 4 popéc amd 20 mL).

10. Na_&npédvere pepikdc 1o inuo/npoidv ce pon aépa ywo TovAdylotov 5 Aemtd. Merd vo.
OMOGVVOECETE TNV TOPOYN TOL KEVOV. XPNOCLUOTOLAVTOS T UIKPT GTATOVAN VO LETOPEPETE LLLaL
TOAD [Kkpn mocdtTa, O6M 1M UOTH TNG OTATOVANS, TOV TPOIOVTOG GTO GKOVPOXPMUO PLUAidLO,
oykov 1.5 mL, pe eTikéra «C». No KAEIGETE TO PLOAISI0 KOl VO TO KPATNOETE Yo To pépog 111

11. No peta@épere OA0 T0 VTOALOUTO GTEPED GTNV ECULPICUEVT KOVIKT LA Tev 50 mL.

12. No amoppiwete 10 S\ Onuo otn eLain “Organic waste” kot vo TAVVETE Kot T OLAAT KEVOD Kot
10 ywvi Blchner tpodta pe obavorn kot petd pe vepd. No amoppivets o andPAnta g atbavoing
ot @1dAn “Organic waste” .

Il. AvaKpUOTAAAWGT TOU TTPOIOVTOG

1. No avopegitere 9 mL vepod pe 21 mL abavoine.

2. No_ovokpvoTarlA@GETE TO0 TPOIOV GaG, OV PPICKETOL GTNV ECULPICUEV KOVIKT QLAAN TOV
50 mL, xpnolomoidvIoC TNV GOLTOVIEVT] TOCOTNTO TOV HELYHOTOC vEPOL/abavoing, oty id
dTaén mov ypnoyloromoate kot yo. v mopackevn tov (Ewova 1). No vwdeere v kdpta
HELP . O gmPrénov, Ba £pbet Yo va cag avoilel to vepd kot va pvBuicel m Oeppokpacio g
Bepuroavtikng mhdkag. Av ypelootel vo tpocBicete smmAéov O10AOT va tov mpocshécete amd v
KOPLON TOV YLKTNPO.

3. Otav oAoxkAnpwbel 1 KPLOTAAA®GN TOL TPOIOVIOC, VO YPNCLUOTOWCETE TNV (010 dtodKacia
mov meprypaeetal mponyovpéveg (Pnuata 1.7 éwog 1.10) yio va mopaidfete to oTEPED.
XPNGLUOTOLAVTOS TN UIKPT] GTATOVAN VO LETOPEPETE O TOAD UIKPY TOcHTNTA, 00T N HWOTN TNG
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OTATOVAOC, TOV TPOIOVIOS OTO GKOVPOYP®UO @loAidto, Oykov 1.5 mL, pe enikéra «R». Na
KAEIOETE TO PLOAISI0 KO VO TO KPUTNGETE Y10 TO pépog 11

4. No_petoeépere 10 kaboapd mpoidv 610 TPoluylGHEVO QLOAIOI0 UE ETIKETOL TOV KMOKO GOG
[Student Code]. Na khieiceTe T0 QLOAid10.

5. No_amoppiyere 10 dmMbnua ot uain “Organic waste” kot vo vwaoete v kapto HELP. O
emPAénov Ba £pOet, Yo va cog KAEIGEL TNV TOPOYT TOL VEPOD GTOV WYUKTIPO.

1. Avéivon TLC

1. IIpoetowooio doysiov avarToéng [TLC elution chamber]. Na yepicete péypt Oyovg mepimov
0.5 cm 1o doyeio avamtvéng pe tov dokvtn avamtvéng A [Eluent A]. Na to xoAvyete pe évo
tp1Aio Petri [Petri dish]. Na_mepwévete Aiyo £tol dote TO doyeio avamTuéng vo Kopeohel e tovg
aTHoOS TOL SAVTN AVATTVENG.

2. HopookeL!] TV OEyNATOV. Xog £xel 0obel oe oxovpdypwpo @lorido, pe etkéto « TLC
standardy, deiypa tng 4-nitrobenzaldehyde (vo torobetn0ei ot Béon S oto mAakidio g TLC).
[Tpémetl va éxete, ota 000 AALO HIKPE GKOVPOYP®UL LOAISLN, TIG TOAD HUKPEG TOGHTNTEG OPYLKOD
TpoidvTog (670 PLoAido C) Kot avakpLGTOA®UEVOL TPoidvTog (oT0 Plaridio R). Na tpocicets
mepimov 1 ML a1Bavoing oe kébe @laridio £tol dote va dtahvbovv ta detypota.

3. Hpogtowpacio Tov Thokdiov g TLC. Xpnoonoudvtog to LoAVPL va YopdEeTe mPOGEKTIKA
™ ypopp ekkivnong (1 cm wévo amd ) Baon tov TAKIS10V) Kol Vo NUAIEWETE Ta onpeia, oTa
omoia Ba tomoBetnoete ta 3 dciypata. Na_To ovopdoere pe to ypappa S (opyd avidpov-
Starting material), C (mpoidév- Crude product) kot R (avaxpvotorliopévo mpoiov -Recrystallized
product), 6mwg eaivetor onv Ewkdva 3. 10 apiotepd mdve péPog Tov TAUKISIoV VO YPAWETE TOV
Kowdwké cag [Student Code]. Xto 6e&16 move pEPOG TOL TAOKISIOL VO YPAWETE TOV SLOALTN
avartuéng mov Oa ypnowonmomoete (Eluent A 1y Eluent B avtiotoyya). No tomo@etioste t0 pia
delypoto 6To TAAKIO0 YPNCILOTOUDVTOG TO TPLYOELON) COANVAKLA, TOV GG £XO0VV O00EL.

Student Code Eluent A / Eluent B
AN

lcm¢ S C R

Ewcova 3. opookevn mloxidiov TLC

4. Extéleon e avdivong TLC. Xpnoonoidvtag TV TAAGTIKY TOUTION, VO TOT00ETNGETE TO
mhaxido TLC oto doyeio avamtuéng kot vo to Eavakaldwete e o TpiAio Petri. No mepwuévers
HEXPL TO HETMTO TOV OAVTN OVATTUENG VO OTACEL TEPimov 1 CM TPy TN KOPLEY| TOL TAUKISIOL.
XPpNOIHOTOIOVTOS TNV TANCTIKY] TOUMTION, VO _0QOIPECETE TO TAOKIOWO omd T0 doyelo, Kol va
ONUEIDCETE e HOADPL T BEom TOv PETOTOV TOL O1AVTN. Na aP|CETE TO TAUKIOIO VO GTEYVMOEL
GTOV 0£pal.
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5. Epgdvion tov whokwdiov TLC. Na tomofetioere 10 mhakido g TLC kdtw and ™ Aduma

UV mov Ppioketar otov kowvoypnoto miyko. No KUKADGETE e T0 LOADPL OAeG TIC KNALdEG OV
eppavifovrat.

6. Na amoppiwere ToV 010 VTN avanTvEne 6To d0ycio “Organic waste”.

7. No_gmavalafere o frpato 1, 3, 4, 5 ko 6 ypnoomoidvrag tov daddt avarntvéng B (Eluent
B).

8. Na tomofetioeTe T0 TAOKIOIO GOG TIO® GTO GAKOVAGKL TOLG TOV avaypapel Tov Kwdikod cag.

51" IChO — EpyaoTtnpiakf E¢étaon 13
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Amoteléopata g TLC avdivong (Vo oyedld6ETe T0 OMOTEAEGUOTA GOG, 6TO OKOAOLOO oyfua).
Me Bdon avtd ta oxédia, Tov TLC mhakidiov cog, vo amavtioete oTig enOpeveg epotoelg. H
oyedioon dev Ba Pabroroynbet.

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

210 1€A0¢ ™G e€€Taong o emPAEnv Ba Tpémetl va mapardPet Ta axdlovda

- To yvdhvo @uoAidl0, 6TO Omolo EYETE WETAPEPEL TO OVOKPUGTOAAMUEVO TPOIOV GOGC, LE
etkéto Tov Komowko oag.

- Ta mhakidww A kor B g TLC tomoBetnpéva 6to cakovidkt tovg pe etkéta tov Kmowko
coC.

Eidn mov mapaddOnrav
AVOKPLOTUAAMPEVO TPOTOV O

TLC nloxidowo A O
TLC nhoxidow B O
Ynoypoagéc

MaOnrrg Lab Supervisor
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EpwTtoeig

1. No 6Y£0100ETE TOV GUVTOKTIKO TOHTO TOL TEAIKOV OPYOVIKOD TPOIOVTOG, TOV TPOKVITEL OO TNV
avtidpaon g 4-nitrobenzaldehyde pe to Oxone®.

2. Me Béon ta anoteréopata g avdivong TLC, va amavinoete oTig akoAovbeg EpmTNGELS:
o [Totog 610A0TNG avamTLENG Elval KAADTEPOG Y10 TNV TOPAKOAOVONGT TG AVTIOPOONG;

oA oB

. To npoiov (C) mepiéyet vroreipparta g 4-nitrobenzaldehyde.

0 X®oto 0 AdaBog

. To avakpvotarlopévo tpoiov (R) mepiéyetl vroheippata g 4-nitrobenzaldehyde.

0 X®oTo 0 AdBog

51" IChO — EpyaoTtnpiakf E¢étaon 15
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EPYO‘U’"IP' Epwtnu | BaBuov | Mpoodiopic P21 | P22 | pog | ETOXEIOMETPIK | by 4 | by o Z0vo
_akn o éunon | pég c1dipou ' ' ' oi utroAoyiopoi ' ' Ao
AGKION | "Movddes | 10 6 3 | a4 | 3 9 3 | 2 | 40
14% TOU BaBuoAo

OuUVvOoAIKoU yia

Baduou

Aoknon P2. The iron age of wine

O oionpog eivar €va otoryeio, T0 omoio PpickeTor PUGIOAOYIKA 6T0 Kpaci. OTav 1 CLYKEVTIP®GT TOL EEMEPVA
ta 10 pe 15 mg ava Aitpo, n o&eidwon tov cwdnpov (1) oe cidnpo (III) pumopei vo odnynoel 6 peimon g
TOLOTNTOG TOV KPaG1oV, eneldn oynuatifovral Wwnpata. Onote, ivol amapaitnto va eAEYYETAL 1] TOCOTNTO
TOV GLO1POV GTO KPOGi KOTA TNV TOPAY®YN TOV.

AOY® NG KPNG OLYKEVIPOONS TV 1WOVIOV GONPOv, YPNGLLOTOLEITOL TO EYYPOUO GUUTAOKO TOL
ownpov (IIl) pe vroxatactdrn Belokvaviovyo SCN-, yio TOV TOCOTIKO TPOGOIOPIGUO TNG TOGOTNTOG TOL

o1ONPOL UE T YPNON POCUATOPDTOUETPIOG,

Y KOOGS 60G EIVOL VO TTPOGOLOPIGETE TV OMIKI] GUYKEVTPMOI] TOV GLONPOV 6€ OEiyNa AEVKOV KPAGLOD,
OV 60G £YEL 000l, YPNOUOTOLOVTUS TV TEYLVIKY TS PUCLATOPOTONETPIOS KUL VO TPOGOLOPICETE T
OTOLYEOUETPIKT] avaroyia Ogr0kvavIOV OV 16VTOV - 61011pov (I1I) 6To cvpTroKO.

NMPOZOXH

o Y& outh Vv doknor, cog £xovv d00el dvo dAdpato ownpov (III) kot dvo dwAvpota
Bg10KVLOVIOVLYOVL KAAIOV HE SLOPOPETIKES GVYKEVTPOGELC. [Ipocoyn va unv ta umepdéyete.

o Otav etoludoete To OKAVUOTO Y100 TIC UETPNOES OTO POTOUETPO, VO, HETPN|GETE TNV
amoppOPNoT TPOTOL ToPEADEL P dpa amd T oTLyUn Tov €xete mpocsBécet Ta Belokvaviovyo.

o Orav ypelaoteite 10 pOTOUETPO, Vo LVY®OoeTe TNV kKapta HELP. O emPiénov Ba cag ddoet
é&va QOTOUETPO. MTOpEiTe VO TO YPNOIUOTOCETE, OMOKAEIGTIKA, Y100 15 Aentd. O emPAénmv Ba to
ndpel miow POMG tereldoeTE 1| OTaV TapEABEL 0 Ypovoc TV 15 Aentdv. Av dgv vdpyel dtabEcLo
QOTOUETPO TN oTLyun| oL Oa to (ntoete, tOte Ba avaypaeite og AMota avapovng.

o Ot 0dnyieg ¥pMoNG TOL PMOTOUETPOV OVOLYPAPOVTOL GTNV EMOUEVT GEALDAL.

o Mmropeite va {NTNGETE TO POTOUETPO TO TOAD LEYPL TPELG POPES Y10 QLTI TNV ACKTOT).
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Odnyieg XpRong Tou PUWTOMETPOU

Absorbance/transmittance mode

GRC_2

066vn i
EmiAoyni I Orientation
HriKoug KUPATOG S —————— scheme
[Wavelength] '
470525570590 (605
Selection =
wheel = Cuvette
tank
OK button
. Noa cuvdéoete 10 pmTOUETPO TNV Tpila.

o Noa ehéyEete av n évoeién “Absorbance” éxel emleyei [highlighted] Av oy, va neplotpéyete
to kovumi emhoyng [selection wheel] péypt va gppaviotel dtokekoppévo mepiypappo oty EvosiEn
“Absorbance” kot tothote to kovpri OK.

. Noa meplotpéyete 10 KOLUTL EMAOYNG UEXPL VO ELPOVIOTEL SIOKEKOUUEVO TTEPTYPOLLLL GTO
emBountod unkog kopatog (470 nm). Motote to kovpri OK.
. Noa yepicete v koyelda pe to TVEAS dtdAvpa, péxpt dyovg mepimov 3 ¢cm. No v

tonofetnoete otn 0Nk (cuvette tank). Tlpocoyr|, va enidé€ete TOV 6MGTO TPOGUVATOMOUO TG
KuyeAidag (o omoiog mapovoidletal TG0 610 GYNUL TOL PoOTONETPOVL [orientation scheme] 6co kot
0TO O KAT® GYNUa, N OEGUN TOL POTOHS aKoAOVOEL TNV TopEio TOV VITOJEIKVVETAL e TO KITPLVO
BéXog), Ko va opdEeTE TNV KuyeAida oty TeMK ¢ 0€om. Na kleicete 10 kamaxt.

. No TeploTpéyete T0 KOLUTL ETAOYNC HEXPL VO ELPAVICTEL OIUKEKOUUEVO TTEPTYPOUUIO GTNV
évoein “Absorbance” kot vo mathoete to kKovuni OK. Xpnoyonowdviog 10 Kovunri emloyng va
emlé€ete v évoeiEn “Calibration” kot va totoete to kovuni OK.

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

. Noa yepicete v KoyeAida pe To Tpog avaivon ddAvua, péxpt vyovg mtepinov 3 cm. Na v
tomofetnoete otn ONkn (cuvette tank). Na kAgioete 10 Kamdkt

. Noa kataypayete v £vOeEn amoppOONoNG.

Cuvette
' —~—
Cuvette tank _" I Orientation
scheme
51" IChO — Epyaotnpiaki E€étaon|-~~—-==" """ 17
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l. NMpoodiopIcUOG TNG TTEPIEKTIKOTNTAG GI8POU OTO KPATi

Ye ovti] ™V doknon Oa ypnoyomouicete To Sudivpe owdfpov (IIT) 0.000200 M kor to Srdivpa
0zg10xvaviovyov kaiiov 1 M.

Aladikaoia

1. No_grouydoere 6 JOKIWOOTIKOVS GOANVESG, TPOcOETovTag o8 KAbe GOANVO TOV ATOITOVUEVO
OYKO T®V 000EVTMV SIHAVUATOV, OTMOC TEPLYPAPETAL GTOV T KAT® TIVOK.

Aomruac‘rucog 1 2 3 4 5 6
coMmvac #

AdAvpo o1dfpov (I11)

0.000200 M 1.0 mL 2.0 mL 4.0 mL 6.0 mL

AGIORG OIEPPAOPIOD | 9 gy | 1omL | 1.0mL | 1.0mL | 10mL | LomL
oéoc1 M

Kpaoi 10.0mL | 10.0 mL
AldAopa U?tapoéat&ov 0.5 mL 0.5 mL
TOV VOPOYOVOL

Amioviopuévo vepod 9.5mL 8.5mL 6.5 mL 4.5 mL 1.0mL
2. No 1oneTIGETE TOVG JOKILACTIKOVS GOANVESG KOl VO TOVS OVOKIVI|GETE.

3. Na ntpocOécete 1.0 ML and 1o diddlvpa Betokvaviovyov kariov 1 M otovg coinveg 1, 2 3,

4 xon 5. Mnv npochécete 6to coAva 6. No TOUATICETE TOVG GOANVES KOl VO TOVS OVOKIVI]GETE.

4, Otav €yete etolndost OAOVS TOVG COANVEG, v VYM6eTe TNV kdpto HELP, yio va cag dmdoet
0 eMPAETOV TO POTOUETPO.

5. No._€TOWAOETE TO POTOUETPO, GOUPMOVO [LE TN SLOOIKAGTO TOL TEPLYPAPETAL GT) GEAd 17.
Na pvOuicete 10 EOTOPETPO 6€ puNKog KOHTog 470 nm. Na ypnowomToueETE OmIOVIGUEVO VEPO
®G TVPAO.

6. No _dwpdoste v amoppoenon otov Kabe dokipuactikd coinva (1 péxpt 6) oe avtd t0
unKoc kopatoc. No KoToypaweTE 10 OTOTEAEGUOTO GTOV TTOPOKAT® Tivaxka. No VWOGETE TV
Kkapta HELP, ywo va emotpéyete 1o potdpetpo.

AOKIPLOGTIKOS 6O VIS # 1 2 3 4 5 6

Amoppoonon (ota 470 nm)

Toykévipoon tov Fe¥ 610

soMva c(Fe™) / uM 16 32 64 %

Kwdwog potopétpov

51" IChO — EpyaoTtnpiakf E¢étaon 18
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EpwTtoeig

1. No_tomo0stiioete TIC TWES TG OmOppoOenong A, Tov SAVUATOV TV OOKILAGTIKOV
cOAMVOV 1 péypt 4, GLVAPTAGEL TNG SLYKEVTpOONG Tov Fes*.

0.8

Y

0.7

0.6

0.5

0.4

0.1

c(Fed+) v

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

e Ytov emduevo mivaxa va Parete X Katw amd tov aptfud, mov aviieTtolyel 6Tov SOKILAGTIKO
COAMVA, av B0 YPNCIUOTOMGETE TV TN NG ATOPPOPNONG TOV, YL TNV KOTUCKELT TNG
KaumHANng Baduovounong.

AOKIPOGTIKOG oM VOGS # 1 2 3 4

H i g amoppdenong
YPNOLOTOLEITOL Y10 TNV
KOUTOAN Babupovounong
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2. XPNOYOTOLDOVTOG TO CNUEIN GTO TPONYOVUEVO YPAPNLQ, HE PACGEL TAL OEGOUEVA TTOV EXETE

eMAEEEL, VO OYEOLAOETE TNV L0l YpapU OTO YPAPNLA, KOl _VO VTOLOYIGETE T1 GLYKEVIPMOON
(o umol L™) tov Fe** yia tov dokyootikd coinva 5.

c(Fe**)ruses = umol Lt
Av dev pumopeite vo. voloyioete i ¢(Fe*"), umopeite va ypnoonoujoete v T
c(Fe**) = 50 umol L™ yia rovg emduevouvs vmoloyiouoie.

3. No voAoYIGETE TNV TEPIEKTIKOTNTA TOV GLONPOL, 6€ MY avd Aitpo (Mg / L), mov mepiéyeton
070 AEVKO KPOGi, TOL LEAETNCATE.

Cm(G181pov) = mg L™

51" IChO — EpyaoTtnpiakf E¢étaon 20
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Il. NMpoodiopIcHOG TNG OTOIXEIOMETPIKAG AVAAOYiOag TOU CUUTTAGKOU

Yg auTi] TNV doknon, 0o ypnoipomounjoete 10 Swdivpa ownipov (III) 0.00200 M ket 1o Svdivpa
0g10xvaviovyov kaiiov 0.00200 M.

Aladikaoia

¥10 pépog I g doknong, yio vo TpocGolopiGOvUE TNV TEPLEKTIKOTNTA TOV GLONPOV GTO JElYU TOV
AEVKOD KPOOL0V, GTNPLONKOUE OTO YPDUA TOV GLUTAOKOL TOL Betokvaviovyov cdnpov (III). Xto
népoc I mpémet va TPOGOIOPIGETE TN GTOLEIOUETPIKY avodoyia 6To cvumhoko [Fea(SCN)p D+
(6ev eppavilovtar ta poplo TOV VEPOL TOL LILAPYOLY 6TO cLuTAoko). Ta a kot b givar axépatot
apBpot oyt peyarvtepot amd 3.

[Ma avt Vv doknon, cog Exovv d00el Ta akdAovOa VIUTIKA dStaAVLATOL:

. 80 mL o&wviopévo didAvpa oidfpov (I1I) 0.00200 M

o 80 mL droAvparog Beroxvaviovyov kaiiov 0.00200 M

Awbétete doKyaoTikong cowinves (Kot mopata to omoion Ba mpémel v To. EyeTe MAVVEL Kol
oTEYVMOGEL), Pabduovounuévo olpmdvia, Ho KOWEAIdN POTOUETPOV, POTOUETPO (Tpémel va {ntnbet)
KaOADG Ko 0molodNToTE GAAO EEOTAGLO, TOV TGTEVETE OTL YPELAleTTE amd TOV TAYKO GOC.

1. No oopuninpOoeETE TIG TPELG TPDOTES YPOLUUES TOV TOPAKATO TIVOKO LE TIG TYES TOV GYK®V, Ol
omoieg B cag eMTPEYOLV VAL TPOGOIOPIGETE T1 CTOLXELOUETPIKY OVOAOYIDL GTO GOUTAOKO, LE
QPOTOUETPIKEG UETPNOELS. eV €IVOl DIOYPEMTIKO VO, COUTANPOOETE O0Aes TS othieg. Na
VOAOYioeTE TO Ypoppopoplokd kKAdopa tov ownpov (II) oe kdbe dokuaoctikd coANva,
YPNOOTOUDVTOS TOV TOPAKAT® TOTO.

Veeqm

x(Fe3t) =
( ) Veean + Vsen-

AoKInOa6TIKOG

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

OyKog dtoAvpoTog
cwnpov (III)
0.00200 M

Vrequy / mL

OyKog dtoAvpoTog
Belokvaviovyov
kaAiov 0.00200 M
Vsen- / mL

I'pappopoproxod
KAGopo oonpov (1)
x(Fe*")

Amoppdonon (ota 470
nm)

Kwdwog potopétpov

2. Ortov £yete gToLdoel OAOVS TOVG SOKILOGTIKOVG COAVES VO VWMOoETE TV Kapto HELP,
Y10 VoL 60,C ODGEL 0 ETPAETOV TO POTOUETPO.
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3. N0 _ETOWAOETE TO POTOUETPO, GOUPMOVO. LLE T J1OIKAGI0 TOV TEPLYPAPETAL 0TI GEAida 17.
Nao pvOuicete 10 EOTOPETPO 6€ puNnKog KOpTog 470 nm. Na ypnoyoTouGETE OMIOVIGUEVO VEPO
®G TVQAO.

4. No_ owfdoete Vv 0moppoOeNon TOV SWAVUATOV 6€ KAOE SOKIUACTIKO COANVO GE OVTO TO
UNKOG KOUaTOC. No KOTOYPOWETE TIG LETPNOELS GTOV O TAVE® TIVOKOL.

EpwTtioeig

4. No tomofeTNoeTe TIC TWES TNG AmoppOPNoNG A, TV SIHAVUATOV TOV SOKIUAGTIKOV COAV®V,
GLVOPTAGEL TOL YPOLIOLOpLaKoD KAAGpoTog Tov awdrpov (IIT) x(Fe*).
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5. 2OUQoOvVe. HE TO OMOTEAEGUOTO TOL TEPAUOTOS TOV EYETE TMPAYLOTOTOMOCEL, VO
TPOGOOPIGETE TN GTOLXEIOUETPIKY ovakoyio Tov cuumhdkov [(Fe)a(SCN)p]EaD*,
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EpyaoTnpi Epwrnon Oykopétpn | Oykopétpn | Oykopétpn | P3. | P3. | P3. | P3. | P3. | Zdvo
(] on () on (1) on (1) 1 2 3 4 5 Ao
AC’;;IC’"I Movadeg 10 10 8 4 4 2 2 2 42
13% 10U | Ba@uoho

ouvoAiKoU yia

Baduou

Aoknon 3. ZuvTApnon Kpaoiou

To d10&eidio tov Beiov, SO,, ypnoyomoteitoanl ¢ cuvtnpnTikd Tov Kpactov. Otav 1o SO, mpootebei oto
Kpaoi, T0TE avTidpa pe 10 vepd TPog oYNUATIGUO OEIVHV Belwddv 1ovtmv HSOs3™ kot tpotoviov HY. Ta 6&va
Oe1ddn 1vta HSO3™ pmopodv va petatpamovv e 0e10dn 16vra SOs? amofdAiroviog &va Sevtepo TpwTHVIO.

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

AVTEC 01 TPELG SLOPOPETIKES LOPPES TOV d10&ediov Tov Belov GTo VvEPO PIOPovV va avTdpAcoVY e GANEG
YNUIKEG ovoieg mov Ppickovior o610 KPOol OT®MG OKETAAJEHON, YPOOTIKEG O0LGIEG, GOUKYOPO KA.
oynuatiCovrog ta mpoiovto P. H cuvolikn cuykévipwon tov doéetdiov tov Oeiov givarl to dOpoicpa tov
CLYKEVTPOGEMY TOV eeDBepmV popedv (SO2, HSO3™ kot SO3%7) kat twv P.

H ovykévipmon tov cvvinpnrikod pubuiletal, 610tt ta Oe1ddn Ovto Kabmdg kot to dto&eidio Tov Oegiov
umopel va givar emProapn yoo pepucove avlpomovg. v EE, n péyiomn cuvoAlkn TEPLEKTIKOTNTA GE
810&id10 Tov Bgiov éyet oprotet ot 100 mg L yia to £puOpd kpact kot 150 mg L yia 1o Aevkd 1 to polé.

O o710)0¢ 60g £ivar VO TPOGOLOPICETE T1] GUVOALKI] GLYKEVIP®GT] 010&e10i0v TOV Bgiov 670 AeVKO Kpaoi

OV 60G £)El 000€l, PHE LWOOUETPIKY] OYKOUETPNON).

Alodikaoia

l. MpoodIopICHOG TNG CUYKEVTPWONG TOU SiaAupaTog B€100&11KoU vaTpiou

1. Zag €govv dobei mepimov 100 Mg evog delypatog kabapod 1wdkov kaiiov KlOs. H akpifrg
pélo avaypdeetol otV €TIKETA TOV PLoAiov. Na TNV KOToypaWETE GTOV TOPUKATO TIVOKCL.

2. No_mopockevacere 100 mL SoAdpatog 1wdikod KoAov GTNV OYKOUETPIKY QLAY T®V
100 mL, ypnowomoudvtag oAGKANpN TNV TocOTNTe 0ntd TO OEly e TOV GTEPEOD 1KoV KaAiov Kot
amoviouévo vepo. Avto to ditdAvpa ovopdleton S.

3. e o Kovikn edAn tov 100 mL, ve tpocOicere:

o 20 mL tov dtohdpotoc S pe to supdvio TAnpdceng tov 20 mL.

o 5 mL deAdpotog 1wdtovyov kaiiov (0.5 M) pe tov oykopetpikd kOAvopo tmv 5 mL.

o 10 mL drwodvpatog Osukod o&éoc (2.5 M) pe tov oykouetpikd kOAvdpo twv 10 mL.

4. No_ovededoere eAa@pd TV KOVIK QoA vo v _kKoiovwete pe Parafilm xou va_tm

QUAAGEETE GTO VTOLAATL GOG Y10 TOVAGYIOTOV TEVTE AETTA.

5. No_ygpioere Vv TPoYoida Gog He TO StdAva OE00EUKOV YPNCLOTOIDOVTOS £VOL TOTNPL
{éoems. No_OYKOUETPNOETE TO TEPIEXOUEVO TNG KOVIKNG QLAANG vd cuveyn avadevon. Otav to
VYPO ATMOKTNGEL OVOLXTO KITPIVO YPpDLL0, VO TPOGOESETE dEKO OTOYOVES SIOAVUATOS QUDAOL KOl VO,
OLVEYIGETE TNV _OYKOUETPNON UEYPL TN OTyun mov 1o dwivpo Oa amoypopotictel. Na
KOTOyPAWETE TOV OYKO TOV TPOTLITOL TOV KATOVOAMGATE V1.

6. No gravardfate ovth ) dwadikocio (Pripata 3-5) 6oeg Popéc omarteital.
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Mdlo 10wdkov kaAiov (kKatoypoyete
TNV TIUN, TOV OVOPEPETAL GTNV ETIKETA)

ApOpog merpaparog n° Vi/mL

1

Amodekti péon Tipq Vi/ mL

Il. MpoodIopICHOG CUYKEVTPWONG TOU SIAAUMATOG IWdiou

1. No RETUQEPETE e CLODOVIO TANPOGEMG, 25 ML drodvpatog wwdiov pe v évoeén Iz, oe Kovikn
@18An Tov 100 mL.

2. No OYKOUETPNOETE TO TMEPLEYOUEVO TNG KMOVIKNG QLIANG e TO ddAvpa Tov Bgrofeukod
vatpiov. Otov 10 VYpd amokTNoeEl avolytd Kitpvo YpOUd, VO_TPOSOECETE OEKO OTUYOVEC
SWAVLATOG OUOAOD KOl VO_GUVEYICETE TNV _OYKOUETPNON HEYPL TN OTIYU|] oL TO dldAvpa Oa
anoypopatiotel. No KeTaypawTe Tov 0YKO TOU TPOTUTOV TOV KOTAVIAMGATE V2.

3. No eravarafere ovt ™ dadikacio (fuata 1-2) 66ec Popéc amarteitol.
ApOpndg Terpapatog N° Va2 / mL
1
2
3

Amodekti) péon Tipf Vo / mL
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II. NMpoodlopicudg Tou oOUVOAIKOU dloge1diou Tou Beiou

1. Me 10 cipmvio TAnpocemng Tov 50 ML, va petagépete 50 ML kpactod 6tV KOVIK GLoAN TV
250 mL.

2. No_zmpocOécere 12 mL dwodvpatog vopoéewdiov tov vatpiov (1M) pe tov oykopeTpikd
KOAvdpo tov 25 mL. No keddwete v Kovik) etéAn pe Parafilm, vo avedsdoete Eha@pd, Kol va
TNV OQNGETE GTNV dKpT Yo TOLAGoTOV 20 AEmTA.

3. No_mpocOéoete 5 ML doAvpatoc Bsuxod o&éoc (2.5 M) ko mepimov 2 mL dteddpotog
ApOAOV YPNOLUOTOLOVTOS TAAGTIKO GTAYOVOUETPO.

4, No_0YKOUETPNGETE TO TEPIEYOUEVO TNG KOVIKNG QUIANG HE TO OSOALUO 1®SI0L 7OV
Bpioketon 6TV TPoyoida, PEXPL TNV ELPAVIOT) XPOLEG GKOVPOL YPMUOTOG TO 0Toio O mapapévet yio
15 devtepdrenta. No KOTOYPAWETE TOV OYKO TOV TPOTLTOV TOV KOTAVIAMGATE V3.

5. No eravarafere ovt ™ dadikacio (fuata 1-4) 66ec popéc amarteitol.
AprOpog Terpapoatog N° Vs / mL
1
2
3

Amodekti) péon Tipq Va/ mL
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EpwTtoeig
1. No__ypawere Tt 1cootabuiopuéveg ynuikés eElodoel OV TV avidploe®y  Tov

TPOYLLOTOTOIOVVTOL KOTA TN SLIPKEL TOV TPOGOIOPIGHOY TNES GVYKEVIPMOONS TOL OLHADLOTOG
10V Bg100guKOV vatpiov.

2. No vroroyioeTe ) GLYKEVIPOOT TOV Ol0ADpOTOC Betofeukol vatpiov. H oyetikn poplok
naga Tov 1wdkod kariov sivar Mr (K103) = 214.0 g mol ™,

¢(S205%) = mol L™
Edv dev umopeite vo. vmoloyicete v tys e ¢(S2037°), umopeite va ypyoyonouioete v i
¢(S203%) = 0.0500 mol L™ yia tovg exdusvove vroloyiouoic.

3. No v7toAoYiceTE T GLYKEVIPOGT TOVL SIHADLLOTOG 1WOT10V.
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c(l2) = mol L™
Eav dev umopeite va vroloyioete w C(12), umopeite vo. ypnooromoete v tyun
c(l2) = 0.00700 mol L™ ! yia tovg exdusvove vmoloyiouoiyc.

4, No _ypawete ™ yMukn e€iocwon g avtiopacns tov wdiov Iz pe 1o 610&eidio Tov Beiov
SO2, AapPdvovtag vTdyn cag 6Tt To d10EEid10 Tov Beiov ofedmdveton og Betkd aviovta SO,

5. No vrodloyicete TV meplekTIKOTNTA 68 MY avd Aitpo (MQ/L), Tov cuvoAlkoy S10&Ediov Tov

Oelov mov mepiEyetar oto kpaci. H oyetkn poploxy pdlo tov S10&ediov tov Oeiov eivan
Mr (SO2) = 64.1 g mol .

cm(SO») = mg L™
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Incident #

Student signature

Lab supervisor signature

1 (no penalty)
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