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VPPOIKAOV TOVg TpOoYLak®V. Edikdtepa oty epintwon p
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B2. Me m deCayoyn m ring otV 0w Beppokp A& mapovcio
KOTOADT M TR TNg ‘Q@L@OSL O xotaAvng ovéd TaXOTNTO TNG
avtiopaong kabmg &ngd pio véo mopeia yla&%wumonomcn ™m¢
avtidpaong mov @p TEPN EVEPYELD EVEPYOTOL G%?Eﬁ KOUTOAN KOTOVOUNG OEV
uewroni@ew@ Oepuoxpacio Tapapévet @

Enouévcﬂ&j%m gm0y etvoun 1. @{L\E

= ¢
B&@%(aq) + O2(aq)= HbO: @
210 Bouvo éxovue usm)ué@ vTpmon o&uyovov, odte 1 BEon g 1ooppomiog

vOvvon mov to Oz TapdyeTOl cLVEYDS ONAOOT TPOG

Oa petatomileTon Tpog T

TOL OPLOTEPA DOTE VO éoet v petafodn , Aoym ™ apyng Le Chatelier.
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24A:1s? 282 2p® 3s? 3p® 3d° 4s! 4" mepiodog, 6" opdda, @

36B:1s? 252 2p® 3s? 3p® 3d'? 4s%4p® 4" mepiodoc, 18" opdda %@

330182 252 2p® 3s% 3pS 3d!? 4s%4p? 4" mepiodoc, 15M opdda

P

o eEMTEPIKA MAEKTPOVIOL TOLG €YOLV T

Bpiokovion 6e d10.popeTIKT] OHAdA, OTTO
TUPNVIKO QOPTio (Z*= Z-€¢5.5108.)- @ammé TupNVIKO Poptio TovB €
7*=36-28 =8 ko ywto I’ eiv®:33—28 = 5. A6 Vv T TOV TOPOTAVEO
SPUCTIKMOV TOPNVIKOV @@\ pmepaivovpe 6T EAEN T V0L OTO,
NAEKTPOVIN TG EEMTEPIKNG GTIPAdMG 6TO GTotYEio B elvat TEPN, Gpa M

evépyeln 1ovTiopet-etvonl peyadvtepn. EEdAAoL ko %mag TEPLHOOV Kot

0e&la ) eVEPYELD TPMTOV TOVTIGHOV QLEAVETAL.

—
36B:1s? 252 2p® 3s? 3p® 3d!° 4sz4p6y% \

Amd TV TOPOTAVE, M

viokn dopnon mopatnpovpe 6t 0 B o T'* eivon
ooniextpoviakd. H dtapoponoinon oto péyebog kabopiletar amd tov atopkd T0Ug
aplOuo  (mupnvikd @optio), oMAadn v EAEN TOL TVPNVA oTovV 1010 aplBud
nAektpoviov. Apa, n AEN eivorl peyadvtepn oto B oe oyéon pe to I, dnhady to

néyeboc ukpdTEPO: rE<IT
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BS.

Ha(g) +I2(g) = 2HI(g) @
ON

Apywkd nmol nmol nmol %
Me Bdon Tig apyikés cLYKEVIPAOGELS LTOAOYILOVUE TNV TIUN T oV avtidpaong

Qc:
HI? ; g \%
[ ]ap;( ( ( }%Xb

- [H2]apz L ]apz )

Eneon] Ke>1 ko Q=1 ovumepaivovpe éApa 10 ovoTNUA Ogv é@m
R
%;%ﬂg

cekatdotoon .soppomiog . ['a va kot 1 T0 GOGTNUAGE KOTAGTOON U
TPEMEL 1) TIUN TOV TNAIKOL VO ou)én@l OTNV 100pPOTia VO YiveL Qci E%W
ovpuPet avtd Tpémel n avtidopacn va kivnbet Tpog Ta deE1d omdT (VA))
ap1Ountg kat Oa skomu@ o OVOULO.GTNG. @
§& @
mol 1 Ho(g) + Ix(g) tﬁ\@l(g)

—

o va

Osi o

apxﬂi‘@ n r< | n

ol I P

TaPOyovTOoL é 2x

1Goppomia n-% n-x n+2x

Apo 61NV KOTAGTOOT) 100PPOTILNG 01 TOCOTNTEG TV OLGLAOV ElvaLL:
ng2=np=n-x mol ,ng= n+2x mol

H ypagwn mopdotacn mov delyvel Tic HETAPOALS TOV GUYKEVIPDOGE®MY TV OVCLDV

elvaan
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OEMAT:

I'1.

Ymoloyilovpe TG apyIKég TOcOTNTEG TV OV0 NAEKTPOAVTAOV TOV AVTIOPOY

nux= ¢ V= 0,4-0,5=0,2mol \@

nBa(oH)2= ¢ V= 0,25-0,2=0,05mol

H ymuun e€lowon g avtidpaong mov tpaypatoroleiton eivat:
2HX + Ba(OH),— BaX; +2H

Ao TV otoryelopeTpia TG AVTIOPAGNS siovﬁarép% UTLTEL OTL:

2 mol HX avtidpovv pe 1mol Ba(OH): %
y mol HX avtdpovv pe 0,05 mol Ba(OH):

\
y=10,1 mol %{ %l
H apycn mocotnta tov HX elvar 0@ ote o HX Bpiloketon c@ .

J4

Vv eAevBepmONKE TOGO OePUOT J. Toyve:
vton 3kJ @

Amd 1mol Ba(OH), ghevbepdvovior o kJ ®
®= 60k]J %
H Beppoyniiyeéicmon g avtidpaong eovdetépoong tov HX pe Ba(OH); sivat:
+ Ba(OH);—BaX; + °=-60kJ
A 2H+20H —2H,O AH°
—
n H+ OH—HxO
Emnet

1N mpdtumn evBormion eEovd

AHy°= -57kJ/mol<-30KkJ, %@

Koatd v avaueién tov dtoioud

ong woyvpov 0&€og pe woyvpn Pdon  eivan

vue 6t1 o HX givon acBevég 0&o.
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2. o)

To apyd otddo, Hy(g)+2NO(g)— Na(g)+ H20,(g) ,xabopilet To vopo todnag,
apo otV apymn ™ avtiopaong Ha 1oyvet:

vo= k-[Ha] [NOT2, 6m0v apyicé [Ha] = [NO] = 0,04/2 = 0,02M. Q\

k = vy/ [Ha] [NOP &
k =810/ 0,02:0,022 \é\\ 2
k=10 M2L" 5" %&

: 4
£ NS

P

i) Méypt to téhog tng avtidpaong 1oyvEL:
mol 2H@ Q 2NO(g) — Ni(@ 2H,0(g)
4 0,04 ‘

apyIKd )

avTidpovv W,M 0,04

i

— 0,02 0,04

s

@\k@b - é\ 0,02 0,04

74

ﬁ%&og ™G ovTidpaonC, TOPATNPOVLE OTL 1] GVGTACT
= 0,02mol

ATO TO TOPOUTAVED TIVOKO

etvarl; nmo= 0,04mo

i) Méypt m ypovikn otypn t, dmov n otypoio toaydtnto eivon 64-10mol-L!-s7,

Oa 1oyvet:
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E| A’ ®ATH =
mol 2Hy(g) + 2NO(g) — No(g) +  2H,O(g)
APYIKA 0,04 0,04
VIO POV 2x 2x (x)
N
Topdyovtol X % 2x
t 0,04-2x 0,04-2x 2x

u= k[ Hz]- [NOP2, 6mov[Ha] = [NO] = (0,04«)@
64-10°% = 10- (0,04-2x/2)} @
43-107 = (0,04-2x/2)*

Q
o1 elvou:

4-1073=(0,04-2x)/2
x =0,016 mol
[Tapatnpodpue 6t

nH2 =nno= 0

@%
&
NS

—CO, AH,

NH20—

HN@ mol

I'3.Aivovtot: (i) C =-68 kcal

1

(i) H, +502 —H,0 AH, =-60 kcal

(iii) CHSOH+%Oz —>CO,+2H,0  AH, =-170 keal

X
Apa, epapudlovtag To VOUO ToyDTNTG TN xpo@, Ba TpokvyeEL:

<,
@%
4
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Kdévoupue tic mopoakdtm peTatpomes:
(11) enti 2: 2H,+0, - 2H,0 2AH, =-120 kcal

(iii)avtioTpoen: CO,+2H,0 - CH,OH+ %Oz -AH, =+170 kcal@
N\

. , 1
()apeTapinn: CO+ EOZ — CO, AH, =-68 ke

[IpocHétovpe Katd pEAN T1g Tpomomompéveg Beppoym umé%éékg&tg KOl TPOKVTTEL:

CO+2H, >CH,OH  AH \

Amo tov Nopo tovHess €yovpe: AH=2AH,-AHs+ §§1= Skeal

@Q@

mol CO(g) @ 2Hxg) = CH:;OH(g) v
&
X } W

i. Apa AH =-18 kcal

apy K

avTdpodv X 2x \V>

nupdyovr;m& (Lb X
tcop@ 1-x 3—2{\% X
W

NG
20

["a 10 VOUTIKO dtdAv L TTOY %X mol CH,OH 1oybe1 n e€lowon Van’t Hoff kot

Oa &yovpe:

II-V=nRT < 2,46 =x-0,082-L-atm/mol-K-300K <> x =0,5 mol
Apa oV 16oppomio Bo vdpyovv:

1-x = 0,5 mol CO

3-2x =2 mol H;

x = 0,5 mol CH;0OH
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il

0,5
_ [CH,0H] 0,5 1

= = <o K.=0,0625M"> @
col-[H,] 95,2, 16 7 N
o] 95,2, Q\
OEMAA: &

Al.
o. Oo TPATNPNCOVLLE LETOKIVIIOT TEPIGGOTEPMV @ A0 amd To S1dAvpa
ep

HIKPOTEPNC OOCUMTIKNG TIEGNG G AVTO LE TN u@ , ONAao” and to Al oto A2.

Ondte yo va gumodiotel O (p(ch')usvo noong Oa mpémer vo @@;i

eEmtepikn mieomn oto dtdAvpa A2. Q %
Q- En%

<D< Al w
§ v \—H—l v ‘ \
Apa, Yo v (OKETOL OE 1GOPPOTIA TO nap@ﬁcmua Oa mpémel | eEmTEPIKN
mieon % aocknOel va givon ion pe m@ TV OGSUOTIKOV TiEcewv (I12-I11)

\
—

TV OV0 SLOAVUATOV:

Pee=I1o-IT; = 12-4 =8atm %

‘Eto1, yio va gumodiot &rawéua‘vo ™G Ooumong ypelaletor vo ooknOet
eEmtepn mieon ion :

B. Eneidn n oouwtikn mieon givor tpocOetikn 1010t ta, dnAadn n tipn g eaptdron
poévo amd tov aplipd TV SWALHEVEOV GOUATOIOV Kot Oyl amd 11 QU TOUC,
UTOPOVLLE VO YPNOLOTOMGOVUE TN GYECT OVAUEIENS OOAVUATOV, TOPOAO TOL Ol

SloAvpLEVEG OVGiEC fvat O10POPETIKEG:
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n; +n2 =n3

CirVi+CrV2=C3(Vi+V)

IL/RT: Vi + II/RT -V2 = [I3/RT «(V1+V2) @

<
4-Vi+ 12 V2= 6 «(V1+V2) %Q
Vi/ V2 =3/1 &

A2. %/
a. Fe,0,+3CO—2Fe+3CO, , AH &\

loyver

B. KaBapn péla Fe,O, = %-1000@ kg

n(Fe,0,)=

Ve
1 mol Fe; Met 12k @
12

5000 %0 €203 exhvovv x kJ x%@ =60.000 kJ

=

3

16'8:0,6mol , =l= ~— =0,8mol
8 V

ng _ 800000g &
=5.000 mol
g-mol” }@g-mol_1 @

AH = AH npoidvTov - ZAH?avuSpcva@ +3-(-394) |-[-837-3-1 @P
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(GIE A’ ®ATH e
mol CO(g) + Clyg) = COCly(g) @
Apycd 0,6 0,8
Avtidpovv X X @
[Mapdyovion X Q\
Iooppomia 0,6-x 0,8-x X

W

2NV KOTAGTOON TNG XNUKNS woppomios:  0,6-x+0,8-

0,4
[COCe2] =
Kc = o] [cé2] =3 Z = 10, kou 7p 1gc =10

N
o

) S

HETATOTIGTNKE TPOC TNV @ o1 TOV TOPAYOVTOL AYOT
TPOg oL deEN, SLOTL 1&%0 L0 T®V GLUVTEAEGTOV Eivon (t

eﬁpHOKpOLG{E

' Ke. %
£ <

CO@ +  Clifg) COCly(g), AH<0
ApyiKé 06 0,8
ﬂ\/
Metafolég -X VX +x
X1 (1) @ 0,4 0,4
Metafoiég -® -® +o
X.1.(2) 0,2-m 0,4-0 0,4+m

1) Ago¥ mapatnpnOnke ueim@v mol Tov agpimv, 1 ymuxn @%a

epiov, dONAaon

x=1 dpa x = 0,4mol

NG

po. Ondte apov

evvononke n e€a @%ﬁwrwpacm COUQMOVO. LIE T vLe Chatelier, n
é@%
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2NV KOTAGTOON TNG ¥NUKNS 1ooppomiog (2):

0,2-0 +0,4-0 +0,4+ ® = 0,9 dpa ® = 0,1mol

Ko’ = [COC¢2] =

[CO] [ctz]  oa (2)’3 = 100/3, ko mpoxvmter Ke” = 100/3 @
ERE Q<>
Y)

CO(g) + Clyg = COCE@I)
0.6 0.8
AvTidpovv

@
[Hapdyovron

o @V
X1, 0,6-7 @ z x@
H véa andooon Oa eivar : @@ Kol agov o= 5/6 @
LE AVTIKATAGTOON npa@e >z =0,5mol ‘ ®
T @
2INV KOTAOTOGT TG YN IKNG IGOPPOTiaGC: @%

=— okvrtel V=0,6L
s %

mol

Apywd

éz\
-2
RIS
N

|O

= <|uo-l
w

Il

—

=)

A
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