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1. Meta&d tov popiov g CH3CH,CH,OH ackodvtar dvvdpelg dumolov-

OO0V, OLVAELS SLOGTOPAG KO OEGLLOTL VIPOYOVOUL.

Meto&y tov popiov tov CH30CH,CH; ackovvion dvvdpelg dimdrov-

SUTOLOL KOl SOLVALELS OLOGTTOPAG,.

Enedn] ov M, eivon iceg cuvolkd ot dtapoplakés duvhpelg petald twov
popiov g CH3CH,CH,OH eivor 1oyvpotepec o€ oxéon pe TOV
CH30CH,CHj3, Loyo tov deopmv vopoyovov. Apa 1 CH3;CH,CH,OH £€yet

peyoAVTEPO onpeio Bpacuo.

2. To dwdivpo g Cayopng sivar poplokd eved tov NaCl eivat ovrtiko:

mol/L [NaCl — Na" + CI
apywkd | € - -
tedka | O c c

"Etot, oto diddvpa tov NaCl n cuykévipmon tov dtadvpévov couatidiov
elvan dumAdiola oe oyéon pe 1o dtdAvpa TS Cayxopns Kt 11 @CUMTIK TTiEoT
Ba eivar peyodvtepn, odupwvo pe tov vopo tov Van’t Hoff  TI=c,RT.

+ 4 4 4 4 4 r
3. Ta H3z0" mov mpokdmtovv amd 10 1oyvpd o0&y HCI deougdovian oyedov

TAPS and v Bdacn tov puOuteTtikov dtuAvpatog HCO; :
HCOg- + H30+ —> H2CO3 + Hzo

Kl é€tol 10 PH pével mpoaktikd otadepod.

B2.
1. pK,=10 ==> K,(HA)=10"

pK,=5 ==> K,(HB)=10"
I'vopiovpe 011 oe «dBe 1c00ppomion  oféwv-Pdoewv,

guvoeitol o

oYNUOATIGHOG TOL acBevéotepov 0&€og katl TG acBevéotepng Paong. Apa
guvoeitar 0 oynuaticpdg tov HA mov éxer pkpdtepn K, xou givan

acBevéoTepo.
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o V=A[NOTIO]

Encidn c=n/V, oOtav vmotpummhoactdletor o Oykog TpumAactaletor 1
GLYKEVTPWOOT.
Apa Ba gtvon :

v = 4(3[NO) O, = v =2T4[NOT[0,]=v =2Tv

3. To popro tov Cl, eivan pn dimoro kot peTo&d TV HOPi®V TOV 0.GKOVVTOL
duvdpelg S1omopds.

To uopro tov HCI eivor dimoro kot petald tov popiov Tov acKovVIOL
SVVAUELS OITOAOV-OUTOAOV KO O10.GTTOPALC.

Eneidn n M, tov Cl; givor moAd peyoivtepn and v M, tov HCI, ot
duvapelg oacmopds peta&d tov popiov tov Cly, eivar oyvpotepeg
GUVOAKE oo TIC OLOIOPLOKEG SVVAUELS TOV LITAPYOLY UETAED TV popimV
tov HCI (duvapelg simdrov-dumdiov kot dvvdpelg dtouomopas). Apa to Cl,
Exel peyaAvtepo onpeio Ppacuot amd to HCI.

B3.
I S(s) + Ox(9) == SO(9)
1. SO2(9) + Cl(g) —= SO:Clx(9)
1. PCls(g) ==PCl3(g) + Cl»(g)
H npocOnkn O, oto doyeio avédver v [O;]. Apa coppmva pe v apyn Le
Chatelier n 0éon ynuikng ooppomiag g (I), petaromiletar de€d k1 €tot
avéavetor 1 [SO,]. Avtd petatomiler v 0éon ynuikng tooppomiag (IT) de&ia

kot pewdveror n [Cly]. Apa n OXI (1) petatomiletor deid yroo va avénbei n
[Cl,] ko tedikd peidveton n [PCls).

B4. PCls(g) ==PCl3(9) +Cly(9) ()
4HCI(g) + Ox(g) ==2Cl,(g) +2H,0(g) (I1)
Cly(g) + Ho(g) ==2HCl (g) (lI1)

2Ooppovo e to dudypappo pe v avénon g mieong mpémel vo pewwbdel 1o
10600610 T0v Cl, 61NV 160ppoTia.
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Av16 ovppaiver otnv woppomia (I), yiati n 0€on ynukng 1ooppomiog cOUP®VA
ue v apyn Le Chatelier petatoniCetar apiotepd, ®oTE Vo avalpécel 6€ KATO10
Babuod v avénon g mieonc.
H woppomia (II) petatomiCeton 6e&id ki avédvel 10 mocootd tov Cly oty
1GoppoTiaL.
H wooppomio (III) dev petaromiCeton yrati ANgepip,=0.
OEMAT:
Il

2A(9) + B(9) — 21'(9)

"Eotm o vopog g taydtnrag: v=K[A][B]".

Avtikafiotodpe TG TIHéG amd o 3 TEWPANATO Kot TPOKOHTTOLV 01 3 TopouKAT®
eElomoEs:

0,1=k-0,4%-0,2"

0,4=k-0,87-0,2"

0,06=k-0,27.0,4"

Altonpod kot péAn v 1n Kon v 21 Kot TpoKvmTTEL X=2.

Atoupd kot péAN v 1 kot v 3n kot Tpokvmtel y=1(ypnoipomoi® ot y=2).
o) Nopoc tayvmrac: v=k[AJ*[B].

B) Amo 10 mpwTo TEIpOLOL:

O,lmOI L2
k= moIZL.S mol :3’125mo|2.s
0,42——.0,2——
L2 L

v) Aegv pmopovpe va yvopilovpe av givarl amAn 1 moAOTAOKN LOVO amd avTd
T0 Oedopéval.
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Avtdc 0 VOUOC TOVTNTOG TPOKLMTEL av €lvol amAn oAAG umopel va

TPOKVITEL KL OV VOl TOAVTAOKN TT.X.
2A(g) + B(g) —— X(Q) , apyo ctddio

X(g) —>2I'(g) , ypnyopo ctddio.

0)
mol | 2A(g) + B() —— 20(g)
Pyl 4 2 -
petafoin | 2X X 2X
TEAMKA 4-2x 2-X 2X
N =2 ©2Xx=2<x=1
v=k[AJ’[B], n apyikh TogdTTO Eivart:
v1=k-0,4%:0,2 ko 1 véa TogvTTa givat: v,=k-0,220,1, Stpdvac Kotd pén
Bpiockovpue v, :%
I2.
a.
C6H1206(S) + 602(9) —> GCOz(g) + 6H20(|) , AH= -700Kcal.
1mol 6mol 700Kcal
X1,=4 Xp:=24 2800 Kcal
Myesen: =71 M, =4-180=T20g.
B.
2L|OH(S) + COz(g)—) L|2C03(S) + Hzo(l)
2mol 1mol
X;=48 24
My =70 M, =48-24 =1152¢.
Y.

i. Na Bpedei n AH® g ovtidpaonc:
2LIOH(s) + CO,(g) —— Li,CO3(s) + H,O(I)
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Tnv tpo e&lomwon v morlhariacialovpe ent 2

2LiOH(s) + 2H,0(g) ——> 2LiOH-H,0(s)  AH,;=-30Kcal

Tnv devtepm e&icwon TV AVTIGTPEPOLLLE

2L|OHH20(S) + COz(g) —> L|2C03(S) + 3H20(g) AHZ,: +7,5Kcal
Tnv tpitn e&icwon TV aviieTpéPovie

H,0(g) —— H,0O(l) AH;=-10,5Kcal

[IpocOétovue kot pnéAn kon Tpokvmtel n AH° g avtidpaongc:
2LiOH(s) + CO,»(g) —> Li,CO4(s) + H,O(I) AH°=-33 Kcal.
1mol 33 Kecal
24 X;=792 Kcal

I. Eneion elvar Ayotepo eEmbepun n avtidopoaon tov LIOH pe to CO,
eKAvETOL MydTEPO TOGH BEPUOTNTOS GTOV BAAOLO TOV OGTPOVOVTAOV Kl
éto1 1 Beppoxpacio oatnpeitar mo €vKoAo otabepn G6TO SLAGTNUKO
Aem@opeio.

Il. To pikpotepo péyebog koékkmv tov LIOH avédvel tnv empdvela emapnc
TOV OVTOPOVIOV Kl £T61 aLEAVETOL 1] TOYLTNTA TNG AVTIOpAoNG, OTOTE
amoppopdtat o ypryopa 10 CO, amd TV atdsealpo TOL S1UCTNHKOD
Aem@opeiov.

Li,CO3(s) == Li,O(s) + CO, (g) , K;1=3-10° (1)
Ag,CO;5(s) —— Ag,0(s) + CO, (9) , Ke=107 (1)

Bpiokovpe TV cvykévipoon tov CO,: [CO,]=n/V=0,01/10=10"M.

Bpiockovpe 10 Q. mov givan 1010 Yo k4Oe avtidopaon Kot T0 GVYKPIVOLUE LE
v Ky ko K.

Q.=[CO,]= 10°M.

Q> Kg , dpa n avtidpaon (I) dev pmopel va mpaypatoromOei, apod dev
vrapyet kaborov Li,O(S) yia va yivel Tpog T° apiotepd.

Q< K¢z, dpa n avtidopaon (II) Oa tpaypatorombel mpog ta de€id, doTE pe
mv  dudomacn opouévng moootntag Ag,CO3(S), va  mopaybei 1
amoitovpevn tocotnta CO,, dote 10 Q. va yivel ico pe v Kc, k1 €101 va
anokataoTadel 1 ynuKn 1woppomio.
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mol | Ag,CO3(s) == Ag,0(s) + CO,(g), Ke=107
0,1
X X x+0,01

4107

K, =[CO,]=107 = =0.1=x+0,01=.r=0,09

Apa Swomdtoar éva pépog tov AgrCO3(S) ki amokabictotor ymukn
ooppomio otnv avtidpaon (II), eved dev dwuomdrar to Li,COs(S).

Apa cmoti) givar 1) TpoTaon 4.

OEMA A:
Al.

o. H aompivn givor as0evég povompwtikd o&H tov thHmov HA. Xto otopdyt 1o
YaoTPIKd VYPO &xel pH=2 = [H30']=10M.

HA +H,0 == A" +H;0"

0,01-x~0,01M X  X+102%~107

K, :mﬁ 3,6:107 :&if’:ﬁ: 3,6:107
[ #A] 0~

Ve
TOCOOTO :%100% = w% =3,6%.
opyiKd ?

B. Zto avOpodmivo copa N Oeppokpacio eivar 36,6 °C, Gpa otouvg 25 °C n K,
Oa &yer pkpdtepn tiun ywoti n K, eoaptaton and v Bgppoxpacio ki ot
oviicpol elvar evodBeppeg avtidpdoelc. Apa 1 TOPATAVEO 1GOPPOTio
petatomileton apiotepd ki £t pstdvovrot ot [HsO'], [A] ko ow&dvetan 1

, [H,O0']-[AT] ,
HA]. Apov K;==—=2———= | neidveron n K
[HA]. Agob K, [HA] H n K.

A2. H wmovnpopaivn eivan acBevéc povompwtikd o0& HB. Atohdetan eddyiota oto
vepd (AOy®m g peydAng vopopoPns avBpakikng aAvcidag mov €xel), eV
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doAveTal 6€ VOOTIKO OtdAvpa dratog g NaB (m dwivtdétta avédveton
nepimov 290 popéc oe o1divpa 0,5 M NaB).

‘Etot, apyikd topackevdlovpe to didivua NaB (Y)).

My =V =2,5-0,1=0,25m0/ .

: 51.5¢
7y = " : .g) =0.,25m0/ .
710

HB + NaOH ——NaB +H,0
0,25mol  0,25mol
0,25 0,25 0,25

0 0
77 0.25mo0/f
C,,=—=———=05M
ME 0,52

NaB ——>Na" + B° , B + H,0 ——=HB + OH". Apa 10 diAvpa sivar
Baoko.
Ta wWvra Na* dev avudpoov pe o H,0.

A3.

I. To dddvua Y, givar 200mL ko mepiéyet: 0,5M NaB ko ¢ HB.
370 1000VVALO G UELD 1GYVEL:

Mgy = My = ¢-0,2=0,1-0,04 = ¢=0,0247 .
By =cV =0,02:0,2=4-107 mol
Mty =M, =4107-206=0,824 ¢.
e 29 owokiov mepiéyovioan 0,824g HB
100g X;

x=41,29 ==>41,2% twv d10Ki®V G& WToLTPOPaivy.

ii. Yroloyiopdg [H3O'] Staddpatog Y,: 200mL , 0,5M NaB xou 0,02M
HB.
Ioyvovv ow mpoceyyioelg dpa:
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(0] 2 )
Cpaong [B"]
;0,02

[ #,0]=310"—==1210"M.
0,5

1.0 dgiktng @awvoro@OaAeivn &ival KaTdAANAOG YloTi GTO 1GOSVVALO
onueio 1o ddivpa mepiExel povo to diag NaB ki étor to pH 1oV
1eodvvapov onueiov eivar pH>7 (Adym g Baong BY). Apa n meproyn
pH olayng ypopatog tov ogiktm (8,2-10) 0o Ppioketar o710
KOTOKOPLPO TUNHO TNG KOUTOANG oyKopéTpnong. Avtibeta o deikng
KOKKvo Tov pebuiiov €xel meproyn PH orrayng ypopatog (4-6), mov
elvar ektdg KATAKOPLPOV TUUATOG TNG KAUTOANG oyKopéTpnong Kot Ha
OMUovpyNoel onNUAvVTIKO S@dApa av ypnowyonomBel. Ilpaxtikd o
delktng owvtdg dev  mpokewtor  va  aAAdEel  ypopo, o@od  TO
OYKOUETPOVUEVO O1dAvpa Exel apyikd PH mepimov 6 Kt emikpotel 101 TO
YPOUO TNG PACIKNG LOPPNG TOVL OeiKT).

IV. Apo¥ 1 mpoyoida Oa mepieiye dwdiopo 0,5M NaOH omd mponyovpevn
oYKOUETPNON Kol TpocBésape to mpdtumo dtdivpe 0,1M, 10 ddAvua
pnéca oty mpoyoida teAkd Oa eivar 0,1M< Ciue <0,5M. Apa Oa
elyape PeyaAdTEPT GLYKEVIP®OT TOV TPOTLTOV SNAVUATOS (ELELS OUM®G
Bewpovpe otovg vmoAoyiouovg Ot givar 0,1M). Apa Ba ypelactodue
LIKPOTEPO OYKO TPOTLTOV Y10 TO 16odvvauo onueio. 'Etol Ba Bpiokape
0Tl T0 d1dAvpa TTepleiye KPOTEPT TOGOTNTO ITOVTPOPAivnS. Apa Ba
Bpiokape PIKpOTEPT TEPIEKTIKOTNTA TMOV SIOKI®V Otd TNV TPOYUOTIKY.
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