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o To g&etooTiké dokipto amotereitar o6 ( 12 ) oehidsc.
No aravtiocete kot to Tpio pépn A', B" ko I' Tov doxipiov.

o No YPAWETE TIG UTUVTIOELS UG OTO EEETUGTIKO OOKI|L0, GTOV KEVO Y ®DPO, PNETA amd KAOE epAOTNOT.
e No ypa@ete povo pe e pELAVL.

o Emtpémeran n ypijon povo pun wpoypoppotiCOUEVNS VTOAOYICTIKNG U OVI|C.

o Agv gmrpémeTan 1 yp11on o10pdTiKeD vYpo 1| SopO®TIKIG TOLViaC.

o No PELETOETE UE TPOGOYN] TNV EKPAOVI|G) TOV EPOTICEDY KUL VU UTAVINGETE PIE COPIVELU.
o To g&etaotkéd doxipto fadporoyeitan pe EKATO (100) povadeg.

AEN OA AOOGOYN XYMIIAHPOQMATIKEX OAHI'IEX 'H ATAXA®HNIXEIX.

KAAH EHNITYXIA



MEPOX A’: Epotiosig1 —4

Na amavtioete o€ 0reg TIg gpoThog 1 - 4.
Ka0g op0n aravinon pabporoyeitor pe S povaoseg(ovvoro 20 povadec).

Epotnon 1

o) No OnNAdoete Yopig vo SIKALOAOYGETE TTO10, At TO O KATM TOPOLGLALOVY NAEKTPIKN
ayOYLOTNTA KO IO OV TAPOLGLALOVV. 2w
- Tqypa vopo&ediov Tov kakiov, KOH
- X1eped 1wd0vyo vatpro, Nal
- Yypomomuévo vopoyrmpro, HCI
- Ydatikd didlvpa vdpoPpmpiov, HBr

Hlektpucn ayoyipudmro mtopovcidlev/Covv: To thyuo KOH xai 1o véatiko didlouc HBY.
Hlextpicn ayoyotnto dev mtapovotalerlovv: To oteped Nal kor to vypomomuévo HCI.

B) i.Na mpoPAréyete T0 YpdLLO TOV YEVIKOD JEIKTN 6€ VOATIKO ddAvpa KuaviovyoL kaAiov, KCN
KoL VoL OIKOLOAOYNOETE TV OAVINGT GOg,. (1)
To KCN egivau aiag vopoivtikwg faoixo, mpoepyouevo axo v iayopn foon KOH kor 1o aoBevés 0ld
HCN. Erouévag to ypaua tov yevikod oeiktn ato oraloua O e1var umAe-1moeg.
ii. Na ypayete t1g avtidpaoeic nAeKTpoAvTIKNG d1otacns Kot vdpoAveng tov dAatog KCN. (2p)
KCN —%— g* + CN-

CN~ + H)O == HCN + OH~

Epotnon 2
a) i. Na ypayete ta ovluyn o&éa katd Bronsted-Lowry Tomv mtopoakdto Bacemv: (2p)
COs*: HCO3~ H.0 : H30*
HSO4~: H>SO4 CN™: HCN
ii. Na emhé€ete amd TIC 0 Tave PACELS TOV dIVOVTOL, TOLEG CLUUTEPIPEPOVTOL O OUPOAVTES.
Q¢ aupolites ovurepipépovrar o€ katdrinies ovvlnxeg, o H20 xou HSO4™ (1p)
B) Na ypdwete Tovg aptBpotg 0Eeidmong TV VITOYPOUUICUEVOV GTOLXEI®V: 2
HCOOH CO2 HCIO4 PO/
+2 +4 +7 +5
Epotnon 3
o) Na dwutvnmdoete v apyn «Le Chateliery. (1)

Orav uetafallovpe Evay amo To0G GOVIEAETTES 100pPOTTiaS (oVYKEVTPWan, Tiean, Ospuokpooia) n
Oéon s 10oppomiog uetoTomi(eTor mpog ekeivy TV KoTedBvVan Tov TEIVEL VO, AVOIPETEL TH UETOLOAN
OV ETLPEPOYLE.



B) e khewotd doyelo pe EuPolro Exel amokatactadel n ynUKN 1ooppomia.:
Hayg + COz = COg + H20() AH>0

i. Na dnAdoete ndg Oo ennpeoaotel (avEavetal, EAATTOVETOL 1] OV ETNPEALETAL) 1] CLUYKEVIP®OOT)
tov povo&ediov tov avOpaka, CO, amd Tic mapokdt® petaorss: 2w
- [IpocBnkn mosotrag CO; : avéovetal
- EAMdttoon g Oeppoxpaciag:  elartovera
- AvEnon tov dykov Tov doYElOV: dev emnpealetal
- [IpocOnkn agudatikov pécov:  avlaveror

1. Mg emnpedletar n otabepd 1ooppomiac, Ke, amd Tig o mive petaPforéc; (2p)

H otabepa 10oppomiog, KC, exnpedletor uovo amo t uetoforn e Gepuorpaocios.
Eldatrwon e Oepuorpooios Oo mpoxaiéoer usiwon e K e moporavw evoobepuns ovtiopoong.

Epotnon 4

H Mapia yia va tapackevdcet 250 mL vdatikov dtadlvpatog vopoediov tov vatpiov A,
ypewdotnke 8 g NaOH (s).

a) Na avapépete t€66Epa YoaAvo, dpyavo epyastnpiov, mov ypnoiponoince  Mapia yio va
TOPOACKEVAGEL TO dtdAvpa As. (2w

Yoio wpoloyiov, motnpt (Eoewg, yoalivy pafoo avadedaems, OYKOUETPIKY PLOAT, YVI.
B) Na vroroyicete tn poplaxdTnTo TOL SHAVUATOG AL. (1,5w

Mrnaon =40  1mol NaOH  (wyiler 409
X; 8g x=0,2 mol NaOH

250 mL 6. NaOH zgpiéyovv 0,2 mol NaOH
1000 mL X; x=0,8 mol NaOH Cnaon=0,8 M

v) Na vroAoyicete T cLYKEVTIP®OT TOL SHAVUATOG TTOV TPOKLATEL, av o€ 150 ML dodvpatog Ar
nmpocOécovpe 50 mL vepd. (1,5p)

2e 1000 mL 6. NaOH  zepiéyovrar 0,8 mol NaOH
150 mL X; x= 0,12 mol NaOH

V=150 mL + 50 mL => V. =200 mL

2e 200 mL 6. NaOH  zepiéyovrou 0,12 mol NaOH
1000 mL X; x=0,6 molNaOH  C’'naoH=0,6 M

i

V2=V1 + Vh2o =>V2=150 mL + 50 mL => V> =200 mL

C1-Vi=Cy:Vo =>(Co=C1-V1i/Vo=>(C>2=0,8-150/200 =>C,=0,6 M




MEPOX B’: Epotmocsic5 - 10
Na anavtijoete € 0Aeg TIC EpTHoeS S - 10.
Kaéa0g opOn aavinon padporoyeitor pe 10 povadeg(cvvoro 60 povaodec).

1
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Epotnon 5 12 _

A. To SimAavO S18yPOLLLLOL TTOPIGTAVEL TNV KOUTOAN
oykopétpnong 25 mL voatikov dtaAdpatog ovsiog X,
ue TpdTvmo ddAvpa (uétpo) HCI 0,1 M v NaOH 0,1 M
napovcio deiktn HA.
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a) Na yapaktnpicete v oykopétpnon avt) og oévuetpio | aAkaipetpio; Eivor olvuetpia.  (1Q)
Amo to daypouua wapatnpodue ot o PH peiddverar. Apa otnv mpoyoido to mpotvmo didloua ival

& (HCI).

B) No emAélete mowo amd ta o KAT® deAdpaTa, Ltopet va gival To oykopeTpodevo dtdAvLo
(yv®oTo) Kot Vo SIKOOAOYGETE TNV OTAVTNOY| GOC. (1,5w)
HNOs3 NHs  KOH HF
To oykopetpodpevo didAvpa (dyvmoto) eivar diaivuo. KOH, diot oto 16000vouo anueio eyovue
pHiz=7, 1éyw tov dharoc KCl, 7o omoio eivar un vdpoivduevo dAaG, apod Tpoipyetor amod tny
eCovdetépwan 1oyvpnc Paong(KOH) ue 1oyvpo ol (HCI) .

v) Iowo ypappa, A-E, and avtd wov divovtol oTtn Ypoeiky TopaoTacT) VIITPOCMTEVEL: 2w
i. To onpeio wwodvvapiog, I
ii. Tov icodvvopo oyko;  E
iii. To onueio 6mov oto didAvpa veapyel povo drog, I
Iv. To onpeio 6mov 610 dtdrlvpa vdpyet dlog Ko o&v; A

0) Meta&y mowwv ey pH kopaiveton (kotd mpocéyyion) n Lovn eEovdetépwong; pH 3~11 (0,5w)

€) O deixtng HA éyel pKoa=7,3.To ypodpa tov adtdotatov popinv tov deiktn HA sivon kitpivo kot
TOV 1OVIOV TOL A” givor Umhe.

- [Towa eivon 1 epydoun Lovn tov deiktn;  Epydowun {ovy tov deixty HA, pH: 6,3 - 8,3 (0,5n)

- Av Katd ™V TopaTave 0YKopETPNon TpocBicove 6To dtdivpa to deiktn HA, tote 0 Ypddpa
tov Oa gival: (1,5w)
i. Mrie mpwv apyicovpe TV mpocOnKn Tov TPOTLTOL SIHAVUATOC.
ii. Ipdorvo 6tav xovpe mpooBécel 25 ml tpdtumov SteAdpoTOC.
iii. Kizprvo 6tav €yovpe npocsbicel 40 ml pdtumov doddpotog.

B. Ailvetou 1 6e1pd 1oy00g tov o&éwv: HNOs > HzO* > HF > NHs™ > H,0
No dnAdoete Tpog mota Korevbvvon (aplotepd/deid) eivol LETATOTIGUEVES Ol ETOUEVEG

16oppoTies: (3w
i.HNOs + F — NO3 + HF mpog 1o 91

iiiLHF + NHs — NH;" + F pog 10, 010,

iii. NHst + HHO === NHs + H3O" mpoc ta apiotepd,
4




Epotnon 6

H appovia, NHs, topackevdletol cOUQ®VO LE TNV O KAT® apeidpoun avtiopoon:
N2(g) + 3H2(0) ~— 2NH3(g) AH <0

Ye doyeio dykov 8 L, o Beppokpacia 0, eiodyovrar 112 L N2 (oe K.Z.) ko 11 mol Ha. v
KOTAGTOOT XNUWKNG 1ooppomiog 1 cvykévipoon s NHz etvan 0,25 M.

o) No doei&ete pe vToAoy1IopovE o0 amd T avTIOpOVTIN Bpicketal oe Tepiooein; (2p)

1mol N2 224 L

X; 112 L x=5 mol N2
Ao v ynuixn eCiowon PréEmovue otL:
1 mol N2 azourei 3 mol H> 1 mol N2 armaizei 3 mol Hz
5 mol X; x=15mol H2 X; 11 mol x= 3,67 mol N2

Me paon tovg mopamavw vmoloyiouods coumepaivovue ott, Qo avtidpaoel 0An n woootnta tov H>
(11 mol H>) ue 3,67 mol N2 kot o wapayBodv ue Paon t ororycioustpio 7,34 mol NHs, evad Oa
repiooéyooy 1,33 mol No. Anlady, oe mepiooeio. fpioketor to alwro.

B) Na vroroyicete T TOGOTNTES G€ MOl, TV TPLOV aEpimV ot BEomn yNUIKNG 1I6oppoTiog. (4p)
Na(g) + 3Ha(9) ~— 2NHs(9)
Apyixd, 5 mol 11 mol
Avt./mopoy. X 3X 2X
X1 5-X 11-3x 2X

2y kardoraon X.1. n Cnnz eivar 0,25 mol/L.
2eIL 0,25 mol NHs
8L  x; x=2 mol NH3 Apa: 2x=2=>x=1

N nH3 =2x=2-1=2 mol NHs

n N2 =5-x =5-1=4 mol N,

N w2 =11-3x=11-3-/= 8 mol H»

v) No vmoroyicete TV amdd00™ TS AvVTidpaoTC. (1,5p)

o = moootnta NH3 mov oynuotileton npaxtikal moootnta NH3 mwov oynuotileton Oswpntind =
=2 mol /7,34 mol = 0,27 Anodoan nc ovridpoonc: 27%

d) Na voloyiocete T otabepd ynukng woppomiag Ke g avtidpaong ot Bepuoxpacio 6. (2,5w)

CnH3=2/8=0,25 M

Cn2=4/8=0,5M

CH2=8/8=1M

Kc = [NH3]?/ [N2]-[H2]*=> Kc=0,25%/0,5-13=> Kc= 0,0625/0,5=> Kc=0,125




Epoton /
[T kGt TepryplpovTol TECoEPN OTAN TELPALOTAL
I. Z& dokipootikd coinva A mov epiéyetl dStaivpa PB(NO3)2, mpootibevtat apyikd otayoves
voatikov dtoeAvpotog NaOH kot otn cuvéyeia tpootifeton mepicoeia doAvpatog HNOs.
Ii. Xg dokipaotikd colqva B mov mepiéyet didAvpo AgNO3 , mpootifevtol otaydveg S1ohduatog
vOpoyAwpikov o&Eog, HCI.
iii. Xg dokipaotikd colva I' mov mepiéyet ateped yAwprovyo vatpio, NaCl, tpoctifevtan
HEPIKEG oTarydvec mukvov Bettkov o&éog, HaSOa4.
IV. Xg dokipaotikd corve A Tov Tepiéyel oteped avOpakicd vatpro, NaxCOs, tpootifetar
apaid dtdAvpo vopoylmpikod o&éog, HCI.

INo kdBe meipapa i, ii, 1ii ko iV va ypayete: (7,5w)
o) Tig avTioTOLYES YNUIKES AVTIOPAGELG TOV TPOLYLOTOTOLOVVTOL KO OAES TIC TAPATNPNCELS GOG

I. Pb(NO3). + NaOH — Pb(OH);| + NaNOs3
2ynuatifetar Aevko ilnuo.

Pb(OH), + HNOs — Pb(NO3), + H20
To i{nua droldeta

ii. AgNO3s + HCI — A4gCl| + HNO3
2ynuotiCetor Aevko i{nuo

iii. NaCl(s) + = H2SOs — NaHSO4(s) + HCI(g)
LHopayovror poaides dypwuov oEPLov, OPPIoUOS

iv. NaoCOz(s) + HCl(aq) — NaCl(ag) + CO2(g) + H20(I)
LHopayovron pooalides dypwuov agpiov, oppioUOS

B) e mepintmon £kAvong aepiov, va TEPLYPAYETE GOVIOUO TOVG TPOTOVG AVIXVEVGTG TOL KO TIG
OYETIKEG OVTIOPAGELS. (2,5pn)

iii. [TAnoialovue oto o1duI0 TOV doKIUAOTIKOD oWAva. I, ypalivy pdfoo eufortiouévn oe Tokvo

o1dtopa NH3 ko 1 mapatnpodue ot oynuatilovior Avka vépy.
HCI () + NH3(Q) — NH4CI(S)

Iv. dwofifalovue to aépio mov Tapdyetar 6To SOKIUATTIKO CWANVA A, o€ 0100VeC AoPedTOVEPO KOl
moapatnpovue ot Bolwvel to 0100YES oo feaTovVEPO.

Ca(OH), + CO; — CaCOs3| + H0

Epotnon 8
A. o) Na Bpeite Tovg GuVTELEGTEG, OMUEUOVOVTOG TN HETAROAN TV aplfudv o&eldmong, oTig To
KOTO avTOPAGELS: (4,5n)
+3 +2 0 +4

. Fe2O3 + 3CO — 2Fe + 3CO2

+6 -1 +3 0
ii. Ko:CroO7 + 14HCI — 2KClI + 2CrCls + 3Cl, + 7H20



B) No avaeépete 10 0EEOMTIKO Kal TO Avay®YIKo copa e tpdtg (1) avtidpaong. (1)
O&evmtkd: Fe0s Avoyoywd: CO

B. Na voAoyicerte: (2,5w)
I. To pH doivpatog HNOs meprextikotntog 3,15 % «. o (W/V).

100 mL 6. HNOs mepiéyovv 3,15 g HNO3

1000 mL X; x=3,15-1000/100= 31,5 g HNO3
Mr Hno3= 63 1 mol HNO3 639
X; 31,59  x=31,5/63=0,5 mol HNO3 => Cunos=0,5M
HNO; —F2—» H* + NO;~ => [H*]=0,5M

pH =-log [H"] => pH =-log 0,5 =>pH =03

ii. No vroAoyioete ™ poprokotnta dadduatog Ca(OH)2 pe pH=12 (2p)
pH =12 pOH= 14-12 => pOH=2 [OHT]= 107" => [OHT]=10? M
Ca(OH), —° > Ca®** + 20H~
1 mol 1 mol 2 mol
X; 102 mol  x=107%/2=5-10" mol Ca(OH)

Mopraxdétnra drodbuaroc Ca(OH)2: 5-10°M

Epdtnon 9

A. Na dei&ete pe vToroyiopovg 6€ ot omd Ta o KAt oynuatiletol puuotikd didivpa. Onov
avtd cvppaivel va vmoroyicete 1o pH TovL.
a) 500 mL NH3z 1M xot 500 mL HC1 0.5 M.
) 500mL CH3COOH 0.5M «ot 500 mL NaOH 1M.

a) 1000 mL 6. NHz mepiéyovv 1 mol NH3 (Bw)
500 mL X; x= 0,5 mol NH3
1000 mL ¢. HCI zepigyovv 0,5 mol HCI
500 mL X; x= 0,25 mol HCI
NH3@) + HCl@) — NHiCl g
Apyixa 0,50 mol 0,25 mol -
Avt./mopoy. 0.25 mol 0,25 mol 0,25 mol
Telixd, 0,25 mol - 0,25 mol

Me paon tovg mapomavw vroloyiouods to o1GAvue Tov TPOKLTTEL Elval pLOuLTTIKO.

[OH] = Ky-CylCo=> [OHT=1,8-10-0,25/0,25 => [OH]=1,8-10° M

POH= -log 1,8:10%=>pOH= 4,74  pH + pOH =14 => pH=14 - 4,74=> pH= 9,26



£) 1000 mL 6. CH3COOH 7zepiéyovv 0,5 mol CH:COOH (2w

500 mL X; x= 0,25 mol CH3COOH
1000 mL 6. NaOH zepiéyovv 1 mol NaOH
500 mL X; x= 0,5 mol NaOH
CH3COOH + NaOH — CH3COONa + H-20
Apyixa 0,25 mol 0,50 mol -
Avt./mopoy. 0.25 mol 0,25 mol 0,25 mol
Telikd - 0,25 mol 0,25 mol

Me faon tovg maparavm vroioyiouods To O1GAVUO TOV TPOKDTTEL OEV EIVOL pLOUIOTIKO.

B. i. Na Bpeite moca ypouudpia CHzCOONa npénet va dtolvfovv og 250 mL dtaiduatog
CH3COOH 0,2 M ®ote va mapackevaotel puOuotikd dtdAvpo pe pH=S. (Bw)

[H*] =107H => [H*] =10® M

[H*] = Koz Coe. / Cup.=> Cop.= Koe.-Coc/[H*] => Cpi= 1,8-107°- 0,2/10°=> C,;,=0,36 M

MrcH3icoona=82 1 mol CH3COONa 829
0,36 mol X;  x=382-0,36=2952gCH3;COONa
2¢ 1000 mL 29,529 CH3COONa
250 mL X; x= 7,38 g CH3COONa

Ii. Na Bpeite méco Oa petafindei to pH tov 1o tdve puiuictikod SloAdpTog av 6€ éva. AMTpo
70V SrAdpatog Tpootehodv 0,02 mol NaOH (o 6ykog tov doddpatog de petafdiietar). (2w)

CHsCOOH + NaOH — CH3COONa + H20
Apyixa 0,20 mol 0,02 mol 0,36 mol
Avt./mopoy. 0.02 mol 0,02 mol 0,02 mol
Telika 0,18 mol - 0,38 mol

[H*] = Koe.Coc / Cui=>[H*]=. 1,8-10- 0,18/0,38=>[H*]= 8,53 -10° M

pH = -log [H*] => pH = -log 8,53 -10® =>pH = 5,07

Epatnon 10
Mo v mapackevr| 250 mL dwodvpatog FeSO4, (uyiomkav X ypappdpia tov dhatog FeSO4 .7H20

Kol O1lAVONKaY 6TV KOTAAANAN TOGOTNTA VEPOD.
Agtypa 20 mL tov dtoAvpatog avtov oykopetpriOnke pe tithodotnpévo dtdivpo KMnO4 0,02 M
otV mopovcio Beukod 0&éoc. Ta amOTEAECSUATO TOV OYKOUETPNGEDV TOL £YIVOV GOIVOVTOL GTOV

TO KAT® TivokoL: ; ; ;
1" oykopétpnon | 2" oykouétpnon 3" oykopétpnon
Tehkn évdeién 13,7 mL 23,8 mL 34 mL
Apyixn évoeién 3,2 mL 13,7 mL 23,8 mL




Atveton n ynukn e&iocwon g avTidopacnS TOV TPAYLLOTOTOLEITAL:
10 FeSOs + 2KMnOs + 8H2SOs — 5Fex(S0s)3 + 2MnSOs + KoSOs + 8H20

o) No vtoAoyicerte:
I. Tov péco 160d60vapo 6yKo (2uw)

V1=13,7-3,2=10,5mL V,=238-13,7=10,1mL V3=34-238=10,2mL

V= (V2 + V3)/2= (10,1 + 10,2) /2 = 10,15 mL Viz. =10,15 mL J. KMnOg4
Il. Tn popraxdétra Tov dtwAvpatog tov FeSO4 (Bw)

1000 mL 6. KMnOg4 mepiéyovv 0,02 mol KMnOg

10,15 mL x;  x=2,03-10"* mol KMnOy4

10 mol FeSO4 2 mol KMnOg4

X, 2,03-10% mol  x=1,015- 107 mol FeSO4

20 mL 6.FeSO4 1,015 - 107 mol FeSOs

1000 mL X; x= 0,05 mol FeSOs  Mopiaxdnra . FeSO4: 0,05 M
iii. Ta X g tov dAatog (FeSO4- 7H20) (2w)

1000 mL 6. FeSO4 mepiéyovv 0,05 mol FeSO4
250 mL X; x=0,0125 mol FeSO4

0,0125 mol avodpov FeSOs => 0,0125 mol évodpov FeSO4- 7TH>0O

MY Fesos 7120 = 218 1 mol FeSO4- 7H>0 278 ¢
0,0125 mol X; X = 34,75 g FeSOq4- 7H>0
B) No avaeépete Tdg Oa yivel 1 avayvodpion Tov TEMKOD GNUEIOL TG OYKOUETPNONG. (1)

To pua e oykoustpnons avayvwpiletor amo 10 TPWTO UOVIUO LWIES YPWDUC TOD OLOLDUOTOS.

v) Na e€nynoete Tt opdipo Bo tpokdyel 6to amotélespa g oykopétpnong tov FeSO4 pe dtdhvpa
KMnOys, av yia v o&ivion tov dtaddpatog tov KMnO4 ypnoipomomdet didivpo HCL (2w

To. aviovra Cl™ oeridmvoviar amé ta MnOs™ pog Clo ue arotéleoua va yivetor vmeprataval.won too
wétpov KMnOs kou vo, mpokdntel Getiko opdlua.

MEPOX I'": Epotioceg 11-12
No amavti|oeTe 6€ OAeC TIC epoTHoagll-12.
Ka0g opOn amwavinon pabporoyeiton pe 10 povadeg(cvvoro 20 povadec).

Epotnon 11
A. a)Na gionynbeite éva avtidpactiplo, S1popeTikd oe kbbe mepintmon, Tov Ba ¥PNCLOTOMGCETE

v vo dtakpivete peta&d Toug o pEAN Kabevog amd ta wo katw Cevym.
B) Na yphwete T1g avTIOpACELS TTOL TPOYUATOTOIOVVTOL KOL TO EPLPAVES ATOTELEG L TTOV HaL
napoatnpn el oe kdOe mepintwon.
9



i. Gypopo dtaAdduata: Ba(NO3)2 - Mg(NOs):2 (2,5)
a) Avtiopaotipio: HoSO4

p) Ba(NOs3), + H>SOs — BaSOs| + HNO3
Aevko ilnuo.
MQ(NO3)2 + H>SO4 — X (ev yiveror aviidpaorn)

Ii. apyvpdypopa oteped: Ag— Al (2,5n)
a) Avtidpaotipio.: HCI

p) Ag + HClI — X (dev yivetar avtiopoon)

Al + HCI — AICIs + Ht
agpIoUoS

B. Katd v mopeia pog oykopuérpnong, ywo tnv mAnpn e&ovdetépwon 20 mL drodvpatog acBevong
povorpwtikob o&éoc HA ypetdotnkav 10 mL dwoidpatog NaOH 0,1M.
o) Na vtoAoyicete:

1. TN HoPKOTNTA TOV O10AVHOTOG TOV 0E€0g HA. (1,5w)

1000 mL 6. NaOH  zmepiéyovv 0,1 mol NaOH
10 mL X; x= 0,001 mol NaOH

HA + NaOH — NaA + HO
1 mol 1 mol

X; 0,001 mol x= 0,001 mol HA

20 mL 6. HA  mepigyoov 0,001 mol HA
1000mL X; x= 0,05 mol HA Moproaxotnza 6. HA: 0,05M

i1. ™ otabepd dractaong tov 0&éog Ko, av 10 pH T0L 0pytico oAV UATOG TOL 0y VAGTOV
givon 2,37. (1,5w)

[H] =10P" =>[H"] =102% =>[H"]=4,27- 103 M
Koz = [H']?ICos= (4,27 - 107°)?/0,05=> Koz = 3.65 - 10™
B) No avagpépete 10 €100G TOV GOAAUATOC TOL B0 TPOKVYEL GTOV VTOAOYIGUO TNG GVYKEVTIPWOGTG
7oL dAvpatog Tov 0&éog HA, av: (2w

I. To c1pdvio Tov ypnoonomdnke dev NTav EVIEADS 6TeYVO. Apvntikd opdiuo.
ii. H kovikn @réAn Eemlbbnke pe to didAvpa Tov ayvootov.  Oetikd opdiuc
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Epotnon 12

Amd v enidpaon nepicoelag apaiod Stodvpatog vopoyAmpikov o&éog, HCI, o X ypappdpia

kpdpatoc Cu /Mg mapdayovtar 6,72 L evog agpiov A og K.X.

H {310 mocdtta kpdpatog X g, avtidpd TANpog pe dtdAvpa Tukvoy vitpikod o&éoc, HNO3 kot

mopdyovtal 20 L evog aepiov B o K.X.
Zntovviot:

a) Na ypdyete Tig ynuKég eEIGOCELS TOV OVTIOPACE®DY TOV TPOYUOTOTOLOVVTOL. (4,5p)
Cu + HCI - X
Mg + 2HCI — MQClz + H:
Cu + 4 HNOsz(mvxvé) — Cu(NOs)2, + 2NO2 + 2H0
Mg + 4 HNOs(mvokvé) — Mg(NOz)2 + 2NO2, + 2H:0
B) No vroloyicete ta X ypopupudplo Tov KPAUOTOG. (3,5w)
Mg + 2HCI — MgCl, + H»
1 mol 2 mol 1 mol 1 mol
24 ¢ 22,4L
X; 6,72L x=7,29 Mg
Mg + 4 HNO3 (mokvé) — Mg(NO3), + 2NO2 + 2H20
1 mol 4 mol 1 mol 2 mol 2 mol
24 ¢ 2:224 L
1,29 X; x= 13,44 L NO>
VNo2(cu) = VNO2 02.- VNO2(Mg) == VNo2(cu) = 20 L — 13,44 L => Vno2(cu) = 6,56 L
Cu + 4 HNOz(mvrvé) — Cu(NO3), + 2NO2 + 2H0
1 mol 4 mol 1 mol 2 mol 2 mol
63,59 2:224 L
X; 6,56L x=9,3gCu
m Kpduatog — 7,2 g Mg + 913 g Cu=>m Kpduatoc = 16,5 d
v) Na vroAoyicete v ekatootiaio % k.. (W/W) TeplekTikdtnTo 68 YOAKO Kal Layvio1o. (2w
16,5 g xpauarog 7,29 Mg 9,3gCu
100 g X1; X2; x1= 43,64 g Mg X2= 56,36 g Cu
Lepiexnurxotnra kpauoroc: 43,64 % k.u. Mg xor 56,36 % x.u. Cu
TEAOX EEETAXHX
H AIEYOYNTPIA
Kvpiaxn Ogoddpov

11



B) No vroloyicete ta X ypopupUdplo Tov KPAUOTOG.

TEAOX EEETAXHX
Ol EIXHI'HTEX H XYNTONIXTPIA H AIEY®OYNTPIA
Boouukn Xpnotov Avtpovda [Tetodon B.AA’ Kvpoxn @godmdpov
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Epotnon 5

A. To duthovo S1dypappio TapPIoTAVEL TNV KOUTOAN
oykouétpnong 25 mL véatucod daAvpatog ovoiag X,
pe mpodTvmo ddAvpa (uétpo) HCI 0,1 M v NaOH 0,1 M
napovoio deiktn HA.

o) No yopaktnpicete v oykopéTpnon autn oc oSvpetpio 1 ahkodpetpio; Eivor olvuetpio.  (1p)
Amo to oraypauuo mopatnpodue ot to PH ueidveron. Apoa otnv mpoyoido. to mpoTomo diGAvUa EIVOL

0& (HCI).

B) No emAélete mowo amd ta o KAT® StoAdpoTo, UTopet va eivol To 0yKOUETPOOIEVO S1dALLLOL
(6yvooTo) Kot Vo OIKOMOAOYNGETE TNV OITAVTNOT] GOG. (1,5w)
HNO3 NHs KOH HF

Amo to daypouue wopatnpovue ot o PH:

- TOV AYVOTTOV O10LDUATOS UELDVETAL KOLL

- 70 PH o70 160d0vouo onueio ivar pH|s=7
Apo. oty mpoyoida to mpotomo didlvua givor woyvpo ol (HCI) kar n oykouetpoduevy ovaio Oa sivou
1oyvpn paon (KOH).

To oykopetpodpuevo d1dAvpa (dyvmoto) eivar diaivpo KOH, d1ot1 ato 16000vouo anueio Eyovue
pHis=7, Adyw tov draroc KCl, 10 omoio npoépyetar omd v eCovdetépwon ioyvprc faonc(KOH) ue
1oyvpo oo (HCI . Av firov 1 NH3 oto 10060vauo onueio Qo eiyoue pHi=<7, 1éyw tov dlarog NH4CI.

v) Iowo ypappa, A-E, and avtd mov divovtotl 6T Ypoeikn TopdoTacT oVITPOSMIEVEL: N
I. To onueio wwodvvapiag;, I~
ii. Tov 1ocodvvopo oyko;  E

iii. To onueio 6mov 670 dtdAvpe VEapyeL povo drag;, I
iv. To onueio 6mov 670 dtdlvpa viEdpyel Ghog Kor 0&H; A

d) Meta&p mowwv Tinmv pH kvpaivetan (katd mposéyyion) n Lovn eEovdetépmong; pH 3~11 (0,5w)

€) O deiktng HA éyer pKoa=7,3.To ypopa tov adrdctatov popiov tov dsiktn HA sivon kitpvo kot
TOV 1OVIOV ToV A~ givon umle.

- Iow givan 1 epydowun Lovn tov deiktn;  Epyaowun {ovy tov deikty HA, pH: 6,3 - 8,3 (0,5p)

- Av xatd Vv Tapoandve oyKopEtpnon tpocsiécovue oto dtivpa to deiktn HA, tote to Ypodpa
tov Oa giva: (1,5w)
I. Mrle mpwv apyicovue TV TpocONKN T0L TPOTLITOL SLEAVLOTOC.
ii. Ilpdoivo dtav éxovpe mpochéoetl 25 ml TpoTLITOL SLAADUATOC.
iii. Kitpivo dtov éxovue npocbécel 40 ml tpoTumov dadduatog,.
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