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KE®AAAIO 1: AIAMOPIAKEX AYNAMEIYX - KATAXTAXEIX
THX YAHX - TIPOXOETIKEX IAIOTHTEX

1-15. Bréne Bewpia.

AcKkijoels - mpofiquara

a. Algpoprokés ovvaueEls

16.

17.

18.

19.

20.

21.

BA\éne Bewpio yio. T COUTANPMON TOV KEVDV.

To NaCl &yet peyaidtepo o.p. yoti o deopog etvan ovticoc. To HF
&yetoymhotepo 6.B. amd To HCl yuti o F givon niextpapvntikdtepo
and to Cl kot £yovpe petasd twv popiov tov HF deopd vdpoydvov.
Téhog, o HC1 éxet pucpotepo 6.B. and 1o Cl,, mapdio mov givon bi-
moAo, S0t to C1, £xer peyokbtepn (oyed6v SIAAcLe) LOPaKT HaCo:
amo 1o HCI. I'evikd to mohkd popia Eyovv peyoddtepo 6.p. and to
LN TOMKG, OGOV eEETALOVLE LLOPLOL TOPATANGLOG LOPLOKNG HAlaC.

(AP M Q)
BA\éne Bewpio yro v e£Qynomn TOV amovIncE®V.

a. Agopog vdpoyovov otnv CH,CH,OH

B. Zto HF A0ym ¢ peyding niektpapvnmikdtrag epneavifeton
deapog vdpoydvov, oto HCI dev eppaviCetat deopdg vopoydvov.
v., 6. To LiCl givat tovtikn évoon.

To B, yati oto HF mapovoialetat deopog vopoydvov, to HCI ma-
povoiatel moAtkotnTa. KoL To H, elvar un moiuko.

CH,CH,CH,CH,CH, — 36 °C
CH,CHCH,CH,
| —28°C
CH,
CH
|
CH,CCH,
| —9,5°C
CH

3

3



22.

23.

(y) Zmv NH, &xovpe deopud vdpoyovov, n AsH, éxel peyolotepo
o.B. and v PH, yiati 1o As €xet atopucod apdud 33, peyokvrepo
amo6 to 15 mov givar o atopkog aptfpdg tov P.

H (8) n omoia givar adkooAr, 6mov Eyovpe dEGO VIPOYOHVOL Kot
dev etvar dtaxkiadiopévn 6mws M (v).

f. Noupog pspikayv mécewv - Taon atuwv

24.

25.

26.

27.

28.

29.

H ohwcn migon givar: Por. = Py, + Pno =5 atm.

_nRT ,  2-0,082-800

V. Vv L=32L

5 . n Vs 4.1
2-0,082-400

H, :8—2 atm = () 8 atm

~3-0,082-400

= atm =
co, 2 1,2 atm

Por = Pu, T Pco, =2 atm

n 4
Pus=—2p, =—-30atm= 12 atm
’ (o8 10
n
Pso, = - Py, =18 atm
ok
l+é 0,082-500
_ M RT p, = 2 4 atm = 8,75 atm
P V6 N Mox 8,2 ’

Eme1om] ot pepicég miéoeig etvat avaroyeg e Tov aptfpd tov moles
éxovpe:

CO,: 12 atm N,: 15 atm

H,: 6 atm Ne: 21 atm



30.

31.

32.

33.

34.

ﬂo0,082'500
2 atm = 2 atm

P =7

. 6-41
%% 0,082-500
Ebdkolo copminpdvovtal To VITOAOUTE KEVE TOL TIVOIKO.

mol = 6 mol

Oa e&aepwbei 1 1010 TOcOHTNTO VIPATUDY, INAadN 2,5 cTayOVeg
vepoL ylati Oa Tpémel otov 1610 dyKo Kot otV id1a Beprokpacia
va &govpe TV idta wieomn, dSNAad TV 510 TAoN aTUdV.

Amd ) Bewpio TPOKVTTEL EDKOAO OTL GOGTI ATAVTNON EivoL

().

Kot ota tpia doyeia Oa £xovpe v 6 wieom, niadn P, = Py = Pr
= 1001 aTUOV o€ ovT TN Oeppokpacia.

H téon atpdv tov kovobd abépa eEaptdran amd ) Bepokpacio.

y. IllpocOstinés 1010tnTes - Nopog Raoult

35.

36.

37.

BAéne Oewpio.

H tdom atudv tov doddpatog Oa ehottmbel kot Oa givon pikpdtepn
oand 31 mmHg, dpa cwot amdvinon etvorn (y).

>0 dbAvpa ™S YAukodng kot ota 3 dtoAvpata (a), (B) kot (y) To
YPaupopoplokd KAGGa Tov dteddtn eivat To i610:

1000
Mo __ 18
nHZO + nouc m + O’ 6
18

Apa mapatnpeitor 1 1do EAATTOGN TACNG ATUOV KOl TPOPAVAGS
opOn amdvtnon etvarn (9).



38.

39.

40.

41.

42.

43.

44.

10

Tn wkpdtepn téon atudv €xet to dtdAvpa TG ovoiag A, yioti oto
StAvpo, ovTod £YEL TO PIKPOTEPO YPOLUUOLOPIOKO KAAGLLOL:

90
_ 18 _ 2
9 10 5]
18 100

To didAvpa apatdvetat, SMAadH 1 CLYKEVTPMGT TOL EAUTTOVETOL,
omoTE N EAATTIOGN TNG TAGNG TOV UTUAV LELMVETOL KOL 1) TACT TV
atudv ovéavetat.

To didvpo I' mov TpokdmTEL £XEL GUYKEVTPMGN UIKPOTEPT TOV A
Kot peyardtepn tov B. Apa kot 1 téon tov atpuodv tov B Oa glvat
pikpdtepn omd 30 mmHg kot peyolvtepn and 29 mmHg, ondte
Kot 01 000 amavTNoELS Eivol AavOucuéVeG.

18
—5; ||||||
px g18

=54 mmHg
+1

100
_ 78 _
120—1_’>0@+£:>Mr 93,6

78 M

T

160

_ 80 _
102_1()5@+5,3 =M, =89,8

&80 M

r

H nepapatiky M, eivon 89,8.

B. An6 tov epmelpucd tomo (CO,H), €xovpe 45 x = 89,8 — x=1,995
omdte X = 2 Ko 0 popiokodg tomog etvan C,0,H,.

v. Haxpiprg M, eivon 24 + 64 +2 =90.

"Ecto 611 10 piypo mepiéyet:

x mol A kot x mol B onote:
80x+60x=701x=0,5.
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500

P, = 120500¢ mmHg =100 mmHg.
222 10,5+0,5
100

0. Zgoeookomia - Kpvockomia

45.

46.

47.

48.

49.

50.

Onog yvopilovpe og opiopévn Beppokpacio o vepd Exet peyolvtepn
Téon otV oo VOATIKO dtdAvpa {dyapng, OmOTE EVOL TPOPAVES
ot

H xopmoAn 1 agopd to vepd kar to onpeio Bpacuod tov eivar 4,

H xoumoin 2 apopd 1o didivpa {ayopng kat to onpeio fpacuon
Tov etvar 6,. H drapopd onpeiov Ppacpod eivar 0, —0,.

(B) Aev mapapével otabepn yioti e T0 BPocpd amopaKpOVETUL
nocotnTo SoA0Tn, avédvel | molality, avédver n AT, kot avédvet
o onueio Bpacpov. ['a tig anavimoelg (o), (), (8) PAEne Bewpia.

Ebdkolo Bpickovpe 6Tt To StdAvpa TG ovpiog EYEL TN HeyoAdTEPT
molality, dpa ) peyaivtepn AT, kot to peyadvtepo onpeio Bpa-
GLOV.

Onog eEnynoape otnv mponyodevn Goknon To dtdAva Tg ov-
plog éxet ) peyoivtepn molality, cuvenmg mapatnpeital o€ ovtd
N HeEYaADTEPN TamElvor onpeiov TENS, apa £xEL TO PIKPOTEPO
onpeio THENG.

AT, =k m °
v =kl AL,k 04°C 020y g3ec
AT} :kf,m AT; kf Aef 1386

Apa 1o onpeio mENG Tov dtaAvpartog eivar—1,43 °C.

Ot (a), (B), (y) elvor andég, PAéne Bewpia.



51.

52.

53.

54.
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(0): To d1dhvpa ov mpokvmtel Oa et molality evoldpeon g
molality Tov dvo dwwAvpdtev, dpo Oo tapatnpeitor AT, evot-
apeon tov 1 °C kot 2 °C, dpa Oa éxet: 101° <o6.p. < 102°. Apa
10 103 °C givar (A).

o AT, =k, -m

0,26=0,52>21190 _ 62
M, 100

B. Ao tov gumelpkd THTO EYOVLLE:

30x =621 x=2,07

To x &tvar 2 ko o popraxdg tomog C,H,O,.
v. H axpiprig M, eivan 24 + 4 + 32 = 60.

a. A, =(6,5-4,16)=20 i@:M =256,4
M, 100

B. Yrnoloyilovpe TV atopkodtnta tov Bgiov:
32x =256,41x=28,01

To x eivan 8.

v. H axpipng M, etvor 32-8 = 256.

2e 10 L vepod mov CuyiCouv 10 kg mpocBérovue x g CH,OH xot

€yovpe:
18,6 1,86 1990 _ 3200
3210000

Anhadi npénet vo tpocdécovpe 3200 g CH,OH.
Av 10 1 kg otoryilet A €

A
€
1000

1 mol yAvkepivng kootilet

1 mol yAvkOA 6ah €
Kot 1 mol yAvioing kootilet ——— 1000

[potytdipe tn YALKOAN 0L KooTilEl AydTEpPO apov 1 mol yAiv-
kepivng kot 1 mol YAvkoAng €xovv to 010 amoTéAec AL



5S.

56.
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Sradopatog
Q. TTg = e Cayapng — © =9,1 kot o Stdhvpa etvat
100g og
9,1 % w/w.
B. AT, = O,SZL@: AB, =0,15 °C
342 70

Kot to onpeio Bpacpov givar 100,15 °C.

v. Av Bewpnoovpe otovg 100,7 °C 6t M mosdTNTO TOL VEPOL Elvar

7 1000
x g éyovpe 0,7=0,52—
g gyovp 342

=>x=152g.
X
To tehd ddhvpa Quyilet (15,2+7) g = 22,2 g ko 1 katd fapog

N , 1
TEPLEKTIKOTNTA TOL ElvOLL: % wiw =31,5% w/w

El

Bpiokovpe tig molality tov 4 dtodvpdtmv:

| 5 1000 250

© 342 20 342

1 401000 667

© 342 60 342
1

. 31000250

342 12 342

v, 20 1000 _ 500

342 40 342

a. To II pe ) peyaArdtepn molality €yt to peyarvtepo onpeio

Bpacpov.

B, v. Ta I, IIT éyovv v 1610 molality apa Ba £xovv to id10 onpeio
Bpacpov kat to peyoldtepo onpeio TENG, ENEWDN EYOVV TNV -
KkpoTEPN molality.

. Otav avoutyBovv to dteddpato I kot I Oo wapovpe dtéivpo
pe v idta molarity wov givat pukpotepn amd tn molality tng 11
To duhvpo wov Ba Tpokdyet Ba £xet pikpdtepo onpeio Ppacuov
amo6 To onpeio Ppacpod mov £xet o drdivpa I1.

& Qouwrtikij micon

57-59. Bihéne Oempia



60.

61.

62.

63.

64.

65.

66.

67.
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(B) To tehkd dtadvpa Oa €xel GuYKEVTPOOT 161 LLE TO HEGO OPO
TOV GUYKEVIPMDGEDV TOV dV0 SLOAVUATOV, AP0, KOl OCUOTIKY|

nieon 4 atm = 3 atm. Ot anavtioelg oTIc AAleg e&nyodvTan

gvkola (PAéne Bempia).

MeyaArbtepn oopotikny tieon otovg 27 °C €xet To dtdAvpa Tov
€xeL ) peyoiotepn "molarity" mov gvkoda vroroyiletat 6Tt givarn
70 dtdAvpa g ovpiag (B).

0 6yKkog oV droddpartog oktamAactdletat. H cuykévipmon yivetan
0KT® QPOPEC LIKPATEPN GPOl KO 1] OCUMTIKN TIECT OKTD POPES
ukpdtepn, nradn 0,5 atm (y).

Amd ) oyéon w = cRT eaivetat 6TL 1| OCUOTIKN Tieon etvot avd-
AOYT LLE TN GLYKEVTP®GT) KOL GTI GUYKEKPLLEVT] ACKNGT QaiveTaL
gvkola otu: (1,y) (2, a) (3,9) (4, B)

a. Oa avénbet.

o’. Oa ghottobel.

B. To dudlopo ov Ba Tpokvyet Ba eivar 0,2 M dpa tootovikd pe
70 dtdAvpa A (ii).

[Tocomta vepol Ba kKivnBel mpog ta deE1d [ie amOTELEG L 1) KIVITY|
pepppévn va kivn0et mpog ta apioTeEPE KATA Y cm HLEYPL Ol GUYKE-
VIPMOGELS VO YIVOUV 1GEG, Y1a VoL £XOVLLE {06 OOUMTIKEG TEGELS.

03 __ 09 —y=12

(24-y)s (24+y)s

4,92V =(0,5+1,5)0,082:300 > V=10 L.

AwAvovtal 6to vepd X mol A kot y mol B.

x-100 +y-80=34(1)

9,841 = (x+y)0,082-300 (2).

Avvovpe kot Bpiockovpe x = 0,1 kot y = 0,3, oniadn 10 g A ko
24 g B.
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S
8. AT %r TR “TRr
n1+n2:nr
naol +oV, =cl;
”1V1+7772V2 =77"T(V1+V2)
RT RT RT
2.3+4-4=1,-6
,=22/6 atm =11/3 atm.

69. Avrictorya pe v 68.
TV, + 1.V, =1V,
2V, +5-6=3(V, +6)
V=12L

70. Eivat iootovikd, dpa Exovv v idto cuykévipmon oty 1d1a Bep-
pokpacio. Av x etvar n M, tov B éyovpe:

4,25 10
X _60 255
0,1 1
T'svika wpofifuara

71. Ooco peyoivtepn givar n adénon tov 6.5. 1dc0 peyaiivtepn eivot
1 molality kot 1660 peyaAdTepn ivor 1 EAATT®ON TOV G.7T. OTOTE
€0KOAO EYOVLE:

(1,8) (2, ) 3, B) (4, 7)

72. a. Xta 20 g g yAvkding mov mepiéxet 10% «.p. vypacia Eyovpe
18 g kaBapng yhokding kat 2 g vepov, omdte cuVOAKE Exovpe 100
g VEPOU.

AT = O,SOE@ =0,52 °C kot to dtdhvpa Bpalet cTovg
180 100

100,52 °C.
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98+20

B. To ddhopa Exet 6yko V = mL =100 mL kot ocpotikn mieon:

T = %0,082 -300 atm = 26,4 atm

>

>

73. To vepo €xet peyoldtepn téon aTpdv and dtdivpe yAvkolng 1 M.
Y115 ovvOnKeg Tov TEpapatog Ba eEoepmbet peyolbtepn mTocoTTO
vePOL GTO J0YELO TOV TTEPLEYEL TO VEPOD.

11,1000

74 250
4,46 1000
M, 200

2 M.200
S>-=—"t
9 74-4,46-250

74. AT, =0,2=k, -
AT, =0,9=k, -

=M, =91,67

75. Ymoloyilovpe T P Tov dtoAdpatog BempdvTag OTL TEPLEYEL LOVO
ovpio.
72

p=40,5 7218 - mmHg = 40 mmHg

— + —
18 60
Apa dev vITapyEL GAAN OVGTO.
76. AT, = (6,5-4,16) °C = 20-n,
2,34

n =—— =
S =500 mol =0,0117 mol

_ 10043 1
ok 1,03-10° 10

0,017
T=—

1000 .,

0,082-300atm = 2,88 atm

)

77. Ymoloyifovpe tn molality
1,04

m —_—

0,52

=2 omdte
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o Ps =30—18  mmHg = 28,96 mmHg

B. H pélo tov dtodvpotog eivar (1000 +2-180) g=1360 g

1360
O dyKog ToL dtaAdpaTOG Elvat

= L-0,082~300 atm = 43,4 atm
1,133

mL=1133,33 mL xo1n

Yroloyilovpe ta mol g yYAvkolng 6to apyikd dtdivpa

20 n,,.0,082-300 < n
1,1-1000 ™

Mo = (550 -0,25-180) g =505 g

a. X710 dtddvpo A €yovpe:

AT, =1,86-0,25 % °C=0,92°C dmhradn mlet atovg— 0,92 °C.

=0,25 mol

’ VALK

B. Zto duvpa B éxovpe:

505
p, =30 18 mmHg = 29,67 mmHg
505 10
—+] 0,25+ —
18 180

To dV0 ToTNpLo TPEMEL TEAMKE VOl TEPLEYOVV VO SLOAVLOTA LUE {0EG
GUYKEVIPDOGELS. AvTd dev umopei vo cuopPel yiati 1o Eva motipt
TEPLEYEL LOVO VEPD, 0TTOTE OAO TO vepd Ba petapepdei oto doyeio
B mov 0o mepiéyet 1200 g H,0+0,2 mol Céyapng ().

‘O)o 10 vepd Ba Oyl amd o doyeio A kot Oo petopepbei ota dHvo
éAlo doyeia yio va ooktycovy TV it molality. I'a va cupPet
avtd vroroyiletat OTL OAO TO VEPO LETAPEPETOL GTO TVKVOTEPO
diaivpa (motpt B) mov tehkd Oa mepiéyel 1200 g H,O xar 0,2 mol

Coyapnge.
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KE®AAAIO 2: OEPMOXHMEIA
1-10. Ot anavtioelg TpokdTTOVY gVKOAN amd TN Bewpia.
Acokijoers - mpofijuata

a. EvOainio avriopacns AH - Kavovikij ev@aimia avtidpacns
AH°

11. BAéne Oewpio.
12. B\éne Oeswpio.
13. H owot andvimon etvoin .

14. H ocwom amdvinon etvoin o.
124 g 3010 kJ
6,2 ¢ ®

16. H,(9) +CL(g) — 2HCI(g) AH°=-184,6kJ

15. To < o0=150,5k]

17. H dwaepopd opsiietal 61N SLOPOPETIKT PLGIKN KATAGTAGT TOV

H,0.
18. ALO,— 2Al+ % 0, AH = 1600 kJ
1 mol _ 1600kT _~ — 3500 k)
2 mol X
C+0,—CO, AH =-394 kJ
12 gr 394k v =07.46
y 3200k Y 0T

19. CH,+20,—CO,+2H,0 AH=-802kJ
C,H, +30,—2C0,+3H,0 AH=-1010kJ



20.

21.

22.

19

"Eoto x mol CH, kot 'y mol C,H, ota 6 g tov piypatog mov xoi-

yovtal. Amd 10 0e00UEV EYOVLLE:

16x + 28y =6

802x + 1010y =261,4

Avvovpe ko Bpiokovue: x = 0,2 kot y = 0,1, dndadn 3,2 g CH,
xar 2,8 g C.H,.

Yroioyilovpe 11 mocdtrteg HCI ko NaOH:
3-0,2 mol HCI = 0,6 mol HCI ko
2:0,25 mol NaOH = 0,5 mol NaOH

HCIl + NaOH — NaCl+H,0 AH=-57,1k]
Apywé/ mol 0,6 0,5
Avtidpodv/mol: 0,5 0,5
Avtidpotv 0,5 mol HCI kon elevBepmdvovrtan 0,5-57,1 kJ = 28,55
kJ

NH4NO3(S) — NH4+(aq) + NOB'(aq) AH = 25,06 kJ
80

Awdbovear m_g NH,NO, xot anoppoedvtor 25,06 kJ

g X

oniodn x = 3,13 kJ

BAéne Oswpia

B. Ospuroouctpio

23.

24.

25.

O=mcAG— Q=2500-1-10 cal = 25 kcal

Q=(mc+k AG— O = (18001 + 1500)-8 cal = 26400 cal =
26,4 kcal

m . =7.2-10°km® 1 g/mL=7,2-10*1-10"10° g
0=72-108-1-1cal =7,2:4,18-102 ]

1BopBa  10° 7

o 301071 — o =3-10° BouPeg
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26. O =(1500-4,18 +1500)-4 J=31080J

2 g C4H 04 _ 31,08 kJ L x=27972 k]
180 g X

AH =-2797,2 kl/mol

1000
27. 1 m*®=1000 L xaiyetot kot elevbepdvel -340 kcal =

>

15178 keal
O=mcAT - 15178 =x'170 - x=216,8
Aniadn Oeppoaivovran 216,8 kg H,O.

28. (O =2000-1-38 cal = 76 kcal
Katyovrar x mol CH, xat y mol C,H, omote €yovpe:
16x +28y =06 (1)
210x + 340y =76 (2)
Avvovpe xoi Bpickovpe x = 0,2 kary = 0,1, dnradn 3,2 g CH, ko
2,8 g CH,.

y. Nouot Ospuoynucios
29. H ocwot) andvinon Tpopovag sivot 1 .

30. 2C(ypa¢) +20,(g) = 2CO,(g) AH°=-787kJ
H,(g) +— Oz(g) — H,0(0) AH° =-285,8kJ +
2C0,(g) + H,0(g) — C,H,(g) += Oz(g) AH® =+1297,9 kJ

2C(ypag) + H,(g) — C,H,(g) AH° = x k]

2oppova pe To vopo tov Hess:
x =-787-285,8 + 1297,9 1 x = 225,1

31. Cpap) + 0,(g) — CO,Qg) AH°=-393, 5 kJ
28 (poupixé) + 20,(g) — 2S0,(g) =-5922kI(t
CO,(g) +2S0,(2) — CS,(I) +30,(g) AH°=+1072kJ

C(ypagp) + 2S(poufixo) — CS,(1) AH° = +86,3 kJ
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33.

34.

3s.

36.
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Oa vrroroyicovpe T1g evhadmieg kodong tov C(ypag), 1ov H, kau
g CH,OH xat petd epappolovtag 1o vopo tov Hess Oa vroro-
yicovpe v evbaimio oynuaticpod g CH,OH.

C(9) +0,9) — CO,(9) AH=-3-131k]

2H,(9) + O,(9) — 2H,0(g) AH=-572Kk] +
CO,(g) + 2H,0(g) — CH,OH(g) +% O,(g) AH=+8-91kJ

C(g) +2H,(g) + % 0, - CH,OH(g) AH =-237kJ

To 8 g H, etvar 4 mol H, xou mepiéyovv 4N popia.

1 ubpio H 7,4-107" J

/wploB 2 =178,2-10* J dnhadn
4-6,02-10° udpia X
1782 kJ

Cl(e) —2Cl(g) AH=+242L]
2HO(g) — H,0,(g) AH=—-134Kk] +
0,(g) + CL(g) — 2HOCl(g) AH =-209k]

2C1,(g) + 2HO(g) — 2CI(g) + 2HOCI(g) AH=-101kJ
kot CL(g) + HO(g) — CI(g) + HOCI(g) AH =-50,5kJ

3NO (g) 5 3NO(g) +> o (@) AIP= +% 173K
N (g)+ O,() +H, O(I)—>2HNO (ag) AHP »Ek.l "
2NO(g) N, +O,G)  AH° =181k

3NO,(g) + H,0(I) — 2HNO,(aq) + NO(g) AH =-49kJ
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T'svika mpofijuara

37.

38.

39.

Yroioyilovpe T TOsOHTNTES TOV 0EE0G KOt TG Pdong:
4-0,2 mol HA ot 2-0,25 mol NaOH
HA +NaOH — NaA + H,0
apywa: 0,8 0,5 (mol)
avtwpovv: 0,5 0,5 (mol)

Ta 0,5 mol glevBepdvovv 25,4 kl, emopévaog to 1 mol glevde-
povet 50,8 kJ. H dwwpopetikn tiun omd v AH e€ovdetépmong
wyvpov o&éog e woyvpn Paon opsiketor otn Oepudmmra TOL
QTTOLTEITOAL Y10, TOV OVTIGHO TOV 0.60EVOLG 0EE0G.

H péla tov dtoddpartog eivorl 25 g kat 1o mocd g Oepprotntog
0 =25-4,18-50,6 = 5288 J
Zn + CuSO, — ZnSO, + Cu

ehevd
0,025 mol “ 5,288 kJ fix = 2116 KJ,

1 mol
onrodn AH =-211,6 kJ.

Yroioyilovpe Tig mocdtTES ToL HBr kot NaOH:
0,2-0,2 mol HBr = 0,04 mol HBr ka1
0,2-0,3 mol NaOH = 0,06 mol NaOH.

Avtidpovv 0,04 mol HBr kot elevbepavovtan:
0,04-13,5 kcal = 0,54 kcal = 540 cal.

O 6yKkog Tov TeEMKOD dtakvpatog eivat 0,4 L 1) 400 g ondre:
0 =m-cAON 540 =400-1-A0 1 AG = 1,35 °C, ondte 1 TEAMKN
Oeppoxpacia Oa eivar: (18 +1,35) °C = 19,35 °C.
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40. CH +¥02—>VC02+(V+1)H20 AH®, =-2936 kI

Vo2v+2

vC +v0, > vCO, AH',=-376vk]

(v+ DH, + VT”02—>(H1)H20 AH', = (v +1)276 kJ | +

3v+l1

vCO,+ (v+ )H,0 — CH, ,+———0, —-AH° =2936k]

2v+2 +

vC+(v+1H,—-CH, AH®,=—-600 kJ

omoTE -376v—(v+1)276 +2936 =—600 —
—652v=-3260nv=>5

KoL TO 0AKGvVIo ivat To C5H12'

2

41. 2A1 +§ 0, > ALO, AH,=-1650KkJ
3
Fe,0, — 2Fe+> O, ~AH, =830kl
2

2A1+Fe,0, — ALO, + 2Fe  AH=-820kJ

L 270 1000 mol
P 7 Te0
ovT: 10 5 (mol)

Kot erevBepdvovy: 5-820 kJ = 4100 kJ.
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KE®AAAIO 3: XHMIKH KINHTIKH

1-21. Ot anavtioelg TpokdTTOVY g0KOAN amd TN Bewpia.

Epowrtiosis - acknjoeis - npofijuara

a. TayvTyro avriopaong

22.

23.

24,

25.

26.

27.

28.

BAéne Oewpio.

BAéne Oswpio.

BAéne Oswpio.

Amd ovtd mov avagépovpe ot Oempio eoivetal evkola OTL 1
evépyea gvepyomoinong yue v A+ B — I' + A givoin E, xau ya
mvI+A—A+BeivoinE,

Eivat e0koA0 VoL GOUTANPOGOLLE TOL KEVA LEAETMVTOG TN OempiaL.
(1) H mpd xapmdin aviictoryet oto copa A ko n dedtepn avti-
otoyet oto cdpa B. Tn ypovicn otiypn t M taydto pndevice-

TOL.

(i1) Otav 1 Beppoxpacio avéndei n ToydTTA TG OVTIdPOONG Le-
yoAmvel ondte 1 Torv T Pndeviletat ypnyopodtepa.

c A

T,

Y

BMéne Oswpio. t
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30.

31.

32.

33.
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Ot anavtioelg oto epotipata (o) kot (B) etvor amhés.

(v), (8): Ao toVG GLVTEAESTEG TG avTidpoong gaivetatl OTL TO
copo A givol o€ Tepiooeia dpa 6to TEA0G TG avTidpaong 1 To-
coTNTO TOL A O¢ undeviletat, evd 1 mocdtnto Tov B undevileran.
Apa (y): Z ko (9): A.

(¢): Emedn xatd v avtidpaon O PeTARAAAETOL O GUVOAKOG
apBpog mol tov aepiwv, n tieon Tpdypott Tapapével otabepn.

x mol N, 2x mol NH

Av avTidpovv 10TE TOparyovTol ———3 and 6mov
L

Qaivetal 0Tt 1| OGN amdvtnon givat 1 (d).

djA
H T] dev etvar n TovLTNTO TNG OVTIOPOoN S, 1) TOXOTNTA Efvot
1d[4]
2 dt
0,2
AlA -
) :—ﬁ:— 2 mol-L™"-s" =0,05mol- L™ -s™".
At
0,2
AlA
L= —M =L mol-L' s =0,02 mol - L 57",
At 0

p. Hapayovres mov emnpeddovy Ty tayiTyto avriopacys - Nouog

TayvTHTAS

34. H mpdtaon (y).

35. Ortav avénbel n Beppokpacio katd 10 °C n toxdnTa yiveton 2o,
otav 1 Beppoxpacia yivetar (40 + 2-10) °C n taydvta Oo yiver
2% kou 6tay yivel (40 + 4-10) °C = 80 °C n toydtnto Oo yiver 24
= 160 (ambvtnon P).

36. H avtidpoon givar devtépag TaENG Kot gival TOATAOKN.



37.

38.

39.

40.

41.

42.

43.

44.
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1" 1ééng: v =k-c apan K &xer povadec:

mol-L"-s7"

mol- L™ -
2% TaEnG: L = k- Gpon K éxet povadsg:
mol-L™"-s™

=mol-L-s™
mol*-L?

BAéne Oewpio.

AwPalovtag ™ Bewpio PAEmOVLE OTL | GOGTH OTAVINGT gival 1)

™).

a. (A) Av&avel v TaydTTO OA®V TOV OVTIOPAGE®DV.

B. (A) Agv givar duvatdv vo vdpyovv avtidpacelg 5™ tééng.

v. (2) pogovag sivor cwoto.

5. (A) Ot povédeg g otabepdg Toydrog eEoptdvTal omd TV
Ta&n ™G avtidopaong.

€. (A) IIpogavag eivar AdBog yrati i tayvTnTa Oa yivet

2%, #20v,,

H cwot) andvinon tvor n (y).

a. (A) H tayotnta ehottdvetat pe v tapodo Tov ¥povou.

B. (£) Onwg eEnyodie ot Bewpio n TpdTOoN Eival cOOTY.

v. (£) O Zn pe ) poper} 6k6VNG mapovstaletl peyaldtepn enpa-
VELOL ETOPNG.

v, =k -[A] -[B]=k-3* -2 mol-L" s
Orav n mocdtra tov I yiver 1 mol Ba £yovpe 1 mol Tov A xon 1
mol tov B, onote v, =k, -[A] -[B]=k-1*-1mol- L -s™",

v, k32
v, kIl
Daivetar gbkolo amd ) pedét g Oewpiag ot (o) Z, (B) A, (v)
%, (3) A.

=18, optn amdvinon n (o).
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46.

47.

48.
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a. u:ko[A]~[B]2
B. v, =10 mol™ -L* -min~" -1,5-mol- L™ -1* mol* - L =

15 mol-L" -min™

v. Otav €yovpe 4,5 mol tov A Ba €yovpe 1 mol Tov B:
v, =10 mol® - L* -min~'-4,5/4-mol-L™ -(1/4)" -mol* - L =
(45/64)-mol-L"" -min”".

v=k-[A,][B,]

v, =107 mol™-L-s™-0,6-mol-L™"-0,8-mol-L" 1

v, =4,8-10" mol-L" s

Otoav mapdyovtot 0,8 mol AB amopévoov 0,2 mol tov A, kot 0,4

mol tov B,: v, =107 mol™-L-s™"-0,2-mol-L"-0,4-mol-L'q
v, =0,8-10" mol-L"-s™

a. v=k-[A]"[B]

2:107 =k(0,1)" (0,1)" (1)
4-107 =k(0,1)" (0,2)" (2);=y=1
8107 =k(04) (0.1 (3)] = *~

To tétapto neipapa emainbevet Tig TéG mov PprKale, omoTE

v=k-[A][B]
B. H avtidpaon etvon 2" taéng.
-2
= 2:10 mol'L min™" =2 mol'L min™
0,1-0,1

. o=k [A] [B] {IT

310 =k(0.) (0.1 (0.1 (1)

18-107 =k (0,3)" (0,2)" (0,1)" (2)

9107 =k (0,3)" (0,1’ (0.1)" (3)

36-10% =k (0,3)" (0.2)’ (0.2)" (4)

Abvovpe kot Bpiokovpe x =y =0 = 1, omote v =k -[A]-[B]-[T']
3107

B, = mmoliszsil =3. 1071m0172L2S71
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50.

51.

52.

53.
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H avtidpoon dgv givol oA Kot TPoyLLOTOTOLEITOL GE GTASLC.
"Evag mBavoc pnyoviopdg eivor:

A+ 2B — A (Bpadd 614d10)

A+ B — T (ypnyopo otdoo)

Av 1 ovykévipoon tov NO eivar A kot tov Cl, givon B:
v, =k [NOJ -[CL] =k-[A] -[B]

v, =k-[2A] -[2B] =8u,1 2*-2¥ =8

v, = k-[A]x ~[ZB]y =2v, 12" =2

omdte y = 1 ke x = 2 kar v =k -[NOJ*-[CL,]

H avtidopoon givat 3% taéng.

a. v=k[H,] -[NO

I: 0,19 =k(0,39)" (0 70)y

I,: 0,76 =k (0,39)" (1,40)"

I, 1,52=k(0,78)" (1, 40)

Bpiokovpe x = 1 kary =2, omote v =k [H, |- [NO]2

v. H avtidpaon eivar 3% taéng. [popavdg 1 avtidpaocn dev gival
OTTAY].

a, B. Aypoppa I: T 0
Avdypappo II: A 0,3M
Audypoppo II1: B 0,6 M
Awdypoppa IV: A 0,3 M
Y. v= _AA]_ _[03-06] mol-L" s =0,015 mol-L" s
At 20

5. A:0,015 mol-L"-s™

B: 0,03 mol-L"-s™

I:0,045 mol-L™"-s™

A: 0,015 mol-L"-s™
€. Tn ypovict otrypun t = 20 s n taydnTo ™G avtidpaong sivar
pundév.

(1) o. Bpadvtepn MOY® LUKPOTEPNG EMPAVELOG ETAPTG.
B. 1d10¢ eme1dn givar ida  TocdHTNTO.
(i) a. Bpaddtepn emeldn| eEratTd@VETAL 1] GLYKEVTPp®OT Tov HCL



54.
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56.
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B. wkpotepog enedn ehattdveral 1 rocotnto Tov HClL.
(iii) a. ToyvTEPT EMEDN OLEAVEL | cuYKEVTpwoT Tov HCL

B. peyardtepog emeldn avéavel n mocdtnto Tov HCL
(1v) a. taydtepn emedn av&dvel n cvykévrpmon tov HCL

B. 1d10¢ emedn mapapével otobepn N mtocdTa Tov HCIL.
(v) a. Bpadvtepn.

B. 1d10¢.
(vi) a. oo

B. peyaidepoc.

a. (Fpaewn Tapdotacn)

AT L
B. o= [ ] :_4mo? Ll =2mol-L" -min~
At 2 min~
v. Bploketon ypapikd.

4. Bpioketat ypagikd.

H (y) ywoti 6tav n Beppokpoacio mepdost po opiopévn tiun, to
évlopo e umopel vo dpacel KATOAVTIKA.

o L= ko[NO]2 [c1,]
-3 -1 -1

k= 21’8.10 mol-L_ s =2-10"*mol*L*s™

[3] mol*-L?-[1]-mol-L"
B. Otav mepiosegvovy 0,4 mol Cl, Bo nepiocevovy kar (3 —2-0,6)
mol NO = 1,8 mol NO, ondte
v=2-10"-(1,8)"-0,4 mol-L"-s™ =2,6-10“mol - L -s”".
v. Otav mepiocedel 1 mol NO éyovv avtidpdoet 2 mol NO ko 1
mol Cl, ondte avtédpace 6L 10 YAmPLo Kot 1 ToxdTNTO UNdevi-
Ceta.

5. p = Matm =262,4 atm
(0,4+3)-0,082-800
p, = ] atm = 223,04 atm

3-0,082-800
== 20" T at

P, m = 196,8 atm
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KE®AAAIO 4: XHMIKH IXOPPOIIIA

1-9. Ot amovINoELS TPOKVITOLY EVKOAN OTtd T Bewpial.

Epowrtiosis - acknjoeis - npofijuara

10.

11.

12.

13.

14.

15.

16.

BAéne Bewpio.
BAéne Oewpio.
BAéne Oswpio.

Yty wopporia Oa Eyovpe [B] > [T7], yatl apywd [B] = [[],
avtidpoaomn Oa TpoymPNGEL TPOG TO OPLETEPE, POV deV EYovpe A
pe amotélecpa vo avéndei n [B] kot va ehottwdei n [T7].

[Ipogovag cwoty eivar 1 (B), yrati kotavaidverar tocdto, H,
peyoAvTEPN 0 TV TOCOTNTA TOV N,

a. To mdco mpoywpder n pio avtidpaon ivor ave&dptnto g To-
xomrag (A).

B. Mpopavag givat (X).

v. Onmog patvetat and ) Bempia ivat (A).

5. Ao TOV 0pIGHO TNG YNIUKNG tooppoTiog eaivetat 0Tt givat (X).

BaCovpe 4 mol PCI kot Stawordvtot 4-0,6 mol = 2,4 mol

PCli(g) = PCL(g) + Cl(g)

opyLKd 4 mol

avt —oynu | 2,4 mol 2,4 mol 2,4 mol

ooppoTio 1,6 mol 2,4 mol 2,4 mol

onote [CL]=1,2 M, [PCL] = 1,2 M, [PCL]=0,8 M
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a. Balovpe 29,7 g COCIL, i 0,3 mol COCIl, ko1 oty 160ppomnio
éyovpe 4,2 g CO 1 0,15 mol CO. Zynpatifovpe 10 GYETIKO TTiva-
KoL:

COCl,(g) = CO(g) + Cl(g)
Apyucd/ mol 0,3
avt — oynw/ mol 0,15 0,15 0,15
Iooppomia/ mol 0,15 0,15 0,15
B.o= 00’135 =0,5=50%
’ _0,15-0,082-500

Y- Pa, = Pco = Peoc, = a1 atm = 0,15 atm

5. P, =(0,15+ 0,15+ 0,15) atm = 0,45 atm

BaCovue 0,04 mol N, O, xot Sracndvrar x mol N,O,:

N,0, = 2NO,
apyucd/ mol 0,04
avt — oynw mol X 2X
Icopponio/ mol (0,04-x) 2X

a. p, Vs=n,RT —2-0,082= (0,04+x)~0,082-400
— x = 0,01 xou £yovpe 0,02 mol NO, ko 0,03 mol N,O,.
~0,02-0,082-400

. = atm = 0,8 atm
B. Pro, X
o _0,03'0,082~400atm:lzatm
a0 0,82 ’
roa= 200155,
0,04 4
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20.

21.

22.

23.

24.

25.

26.
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Balovpe x mol CO, kau racndvtot 0,5 x mol CO,,.

2C0,8) = 2CO(g)*+0,(»)
apytkd/ mol X
avt — oynw/ mol 0,5x 0,5x 0,25
Isoppomio/ mol 0,5x 0,5x 0,25x

Eme1dn n avoloyio mol eivar kot ovadoyio Lepik@V TEGEDOV 1|
o®oT oyéon givarn (y).

BAéne Oswpio.

a. [Ipog ta apiotepd apod 1 mpog ta 6e&1d elvan eEmBepun.
B. IIpog ta apiotepd Yo vo ehattwbel o apBudc tov moles.
v. IIpog ta aprotepd, yio va katavormBei to CO.

And ™ Beopia aiverar evkora ot (o) X, (B) A, (Y) A

a. Ae petaronileton yati pével otabepdc o apBudg t@v moles
TV ogpimv.

B. Ag&1d ya va anénbei to TAn00¢ tv moles TV agpicv.

v. Ag€ld yia va ovénbei to TAn00¢ Tmv moles Tov agpimv.

5. Ag&1d yia va, avénbei to TAn00¢ Twv moles TV agpiov.

H(B)
H (B) xoan (3).

a. H avénon g Beppokpaciog avdvel v taydtnto g avti-
dpaonG Kol EAATTMOVEL TNV 0mOd00T TG, YIOTl 1 avTidpacn gival
eEdBepun.

B. H abEnon ¢ mieong pe petafoin tov 6ykov tov doyeiov ov-
Eqver v ToydTTo Kot TV b0 TG GLYKEKPLLEVIG avTiOpa-
omng.
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27. H owot ékgpaon eivarn (B).
28. H cwot éxepoaon etvorn (y).

2 2
29. Kk, = &L-mol'1 = Mbmol'] =30,625 L-mol'
[SO,T°[0,] 0,47 0,1
(Zt1g emdpeveg aoknoels Oa mopoieimovpe Tig povades me K )
sk T _ & _
o [A]B] 24 7
31,k =i=L=O,8
k 1,25

C

32. k= [NOT [0 ] = (\2’]2 (\5/) =0,2=>V=4L
"~ [Nof (Sj

A%

33. HKk, wog opiopévng ynukng e&icoong petafdiietar povo pe m
Oeppokpacio kot HAAMoTO 0TS £vOO0epUeS OVTIOPACELG 1) EAAT-
oo ¢ Bepuokpociog mpokarel ehdttmon g K. (apyf Le
Chatelier). Apa cwot andvinon eivorn (B).

4.
’ N,(@ + 3H,(g = 2NH,(g
Apycd/mol 4 10
avt — oynwmol 3 9
Iooppomio/mol 1
32

=144

3=

@=9/10=90% — K_ =

Il
202
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36.

37.

34

Bempovpe 6TL avtdpovv x mol H,.

Hy@) + L@ <= 2HIg
APYIKA: 1 mol 1 mol
ovT — x mol x mol 2x mol
GYNLL:
ooppomnio: (1-x) mol (1-x) 2x mol
mol

(2x)°

k =——) =49
(1-x)

14
H dext Mom givar x = 5 kot 1 wocotnto tov HI eivan Y mol.

_[par e, ]
TN
B. Ot povédeg ek eivar mol- L'
1

/ 1
Ck'=—=— ko1 povidec mol™"-L
L R T

C

5. H avtidpaon Oa petatomotel mpog to:

i. oelu
ii. aplotepd
iii. de&ud

iv. Hk, petafdrietar povo oty mepintmon (iii) kot cvyke-
Kpéva av&avet, yioti  avtidpaon eivat evoodepun.

~ [ymxon] 0,1 o
[ gpovktotn ] 0,15
,1

a=2L _0.4-40%
0,25

kC

>
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38. o.’Eotm 6t avtidpovv x mol CO.

COg + H,0(g) = CO,@ + Hy(g
Py 1 mol 1 mol
VT — GYMLL: x mol x mol x mol x mol
GoppoTmioL: (1-x) (1-x) x mol x mol
mol mol
X2
V2

H dextn Ao elvan x = 2/3, mopdyovtav 2/3 mol H, koun omddo-
on iva ZTB =66,67%

Av Balape 1 mol CO kau 1,6 mol H,O Oa etyaype:
2
X

v2
K - v

H dext Mo givar x = 0,8

39. Bdalovpe 1 mol CO, mapapévet yopic va avtidpacet 1/3 mol CO,
apa avtdpovv 2/3 mol CO.

CO + H,0g = CO,() + H,(g

opYIKEL: 1 mol 1 mol

ovT — 2/3 mol 2/3 2/3 2/3 mol

GYMLL: mol mol

oopporio: 1/3 mol 1/3 2/3 2/3 mol
mol mol
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2 2

vV
kc—1 7 4

3V3v
B."Ecto 61t tpocbétovpe x mol H,O.

COe) + H,0(g) = CO,(2) + Hy(g)

OPYLIKA: 1 mol (14+x) mol

oavt —oynu: | 0,8 mol 0,8 mol 0,8 mol | 0,8 mol

woppomia: | 0,2 mol | (0,2+x) mol | 0,8 mol | 0,8 mol

0.80.8
k, :L:4:>x=0,6mol
0,2 (0,2+x)
\% \%

40. 'Eote 61t mpochétovpe x mol and to B. Yrdpyovv 2 nepuntdoeig:
o) Av x > 2, avtidpd to 80% tov A.

A@ + Bl = I(g + A

apyLKé: 2 mol x mol

ovt —oynu: | 1,6 mol 1,6 mol 1,6 mol | 1,6 mol

GoppomioL: 0,4 mol | (x-1,6) mol | 1,6 mol | 1,6 mol

1,61,6

K =4-_ YV V
¢ 0,4 (x-1,6)

v
B) Av x <2, avtidpd to 80% tov B.

A(g) + Blg) = I(g + Al

OPYLIKA: 2 mol x mol

<

= x =3,2,n Aon givor dextn yori 3,2 > 2

<

avt —oynw: | 0,8x mol | 0,8x mol | 0,8x mol | 0,8x mol

woppomia: | (2-0,8x) | 0,2x mol | 0,8x mol | 0,8x mol
mol
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= x =1,25, n Ao elvor dekt yoti

1,25 <2.

Balovpe 1 mol A xon 1 mol B kot 1 anddoon g avtidpacng
A(g)+B(g) = I'(g) &ivor 60%.

Av Bérovpe 1 mol A kot 2 mol B 6o oynpatiotovy mepiocdtepo
and 0,6 mol I, n anddoon eivon peyardtepn and 60%, yoti oop-
eova pe v apyn Le Chatelier eivan cav va ntpocbécape 1 mol
tov B 010 cvoto mov glye 1oopponncel otav glyope Parel o
kevo doyeto 1 mol A kot 1 mol B.

"Exovpe:

—_
—

SO,(g) + NO,(g) SO,(g) + NO(g)

woppomia: | 0,8 mol 0,1 mol 0,6 mol 0,4 mol

TpocbET.: 0,3 mol

OVT — GYML: x mol x mol x mol x mol

(0,4+x)

(0,8-x)
mol

mol

(0,4-x)
mol

(0,6+x)

vEa 160p.:
mol

_0,6-0,4 3 (0,6+x)(0,4+x)
¢ 0,8:0,1 (0,8—-x)(0,4-x)
Avvoupe kot Bpiokovpe x = 0,17, omdte 0TV TEMKY| 1GOpPOTiOL
éyovpe 0,23 mol NO,,

43. ’'Eyxovpe:

—
-

PClL(g)

PCL(g)

+ ClL(g)

coppomio: 4 mol

2 mol

8 mol

TPOGOET.: 4 mol

VT — Gy x mol

X mol

X mol

VEa 160p.: (8-x) mol

(2+x) mol

(8+x) mol
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45.

Avvoupe kot Bpiokovpe: X = 1,06 omdTe 0NV TEMKY| 1GOpPOTiOL
éyovpe 6,94 mol PCI, 3,06 mol PCl, kot 9,06 mol CL,

"Exovpe:

SO,(g) + NO,(g) = SO,(g) + NO(g)
coppomio: 2 mol 4 mol 8 mol 3 mol
TPOGOET.: x mol
ovT — y mol y mol y mol y mol
O
VEQ 160p..: (2+x-y) | (4-y)mol | (8+y)mol | (3+y) mol

mol
y=1
[TpocOécape x mol SO, kar avtédpacav y mol SO, = 1 mol SO,
83 8+y 3+y
_VV_,_ \Y%
kc_g'i_3_2+x—y.4—y
A% A% A%

Avvovpe kot Bpickovpe x = 3.

‘Exovpe apyucd 46 g N,O, 11 0,5 mol N,O, kot Stoomdvrar X mol
N.,O
2>

N,0, = 2NO,
APYIKA: 0,5 mol
ovT — x mol 2x mol
YN
woppomio: | (0,5-x) mol 2x mol
(2XRT jz
P Pro,” v 4x> R300

" eo. (05-X)RT 05-x 41
v
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Avvovupe kot Bpickovpe mg dektn Aon x = 1/6. v 1coppomio
éyovpe 1/3 mol NO,,.

46. Bdalovpe 0,01 mol COCL, kou dtacmdvtotl x mol COCL,.

COCL@E = CO@ + Cle
oPyLKdL: 0,01 mol

ovT — x mol x mol x mol
YN

wooppomio: | (0,01-x) mol | x mol x mol

Piop = 3,5 atm = (0,01+x)-0,082-546 =3,5-0,224 = x = 0,0075

Ko o = 0,0075 _ 75%
,01
0,0075
= =2 —"35atm=15 atm
Peo = Pe. = 0175
0,0025
= 3,5atm=0,5 atm
Peoc. =4, 0175
k, = Peo " Pey, _ 1,515 atm = 4,5 atm
Pcocl, 0,
47. 'Ecto 6u Balovue x mol CO, kot avtidpovv 0,62x mol CO,,.
CO,(g + C(s) = 2CO(g)
aPYIKAL: x mol
ovT — 0,62x mol 1,24x mol
oym:
wooppomia: | 0,38x mol 1,24x mol
Peo = ——2% 324 atm=2,48 atm
1,24x +0,38x
Peo, 0.38X 3 24 atm=0,76 atm

T 1.24x +0.38x

2 2
k, = Pco  _ ﬁa‘[m = 8,09 atm

Peo, 0,76
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"Exovpe:

SO,(g + NO,(g = SO, + NO(g)
wopporio: | 0,8 mol | 0,1 mol 0,6 mol 0,4 mol
TPOGHET.: x mol
oavT — y mol y mol y mol y mol
YN
véa woop.: | (0,8+y) | (0,1+y) | (0,6-y) mol | (0,4+x-y)

mol mol mol
y=0,2
0,6 0,4 (0,6—y) (0,4+x-y)
Kk=V V _3__V \Y
° 08 0,1 0,8+y 0,I+y
vV Vv A% v

Avvovupe kot Bpickovpe: x = 2,05.

"Exovpe:

CO,(g) + H,(® = COg) + H,0(g)
wwopporia: | 0,3mol | 0,3mol | 0,6 mol 0,6 mol
TPoGOET.: x mol
avT — y mol y mol y mol y mol
UL
véa wop.: | (0.3+x-y) | (03-y) | (0,6+y) | (0,6+y)mol

mol mol mol

T va yiver n ouykévipmon tov CO ion pe 0,35 M mpénet
0,6 +y=0,7, nhadn y =0,1.

0,6 0,6 (0,6+y) (0,6+y)
_ 2 2 .2 2
ko= 0,3 0,3 =4= 0,3+x-y 03—y

[\
[\S]

2
Avvovupe kat Bpiokovue x = 0,4125.

Zrovg 427 °C Swonbomie nosotta SO, 81611 avéndnke o cv-
voMkog apBpog tv moles (amd 8,5 o€ 9). 'Eoto 2x mol 1 moco-
™t oL SO, 7oV J1UCTACTNKE.
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2805299 = 280,(8) + O,@
apYLKAL: 4 mol 4 mol 0,5 mol
ovT — 2x mol 2x mol x mol
O
wooppomio: | (4-2x) mol | (4+2x) mol | (0,5+x) mol

Oo mpémet:

4-2x+4+2x+0,5+x=9 —>x=0,5mol

Q. e = 3
4
3

B' kc, =

)

v. H avtidpaon givar evdobepun o101t av&avovtog ) Oeppokpo-
cio guvoeitatl 1 evodbepun avtidpoaot. Xtn cLYKEKPIUEVT TTepPi-

5%
k =2 1
sy L
2 2 25

4

18

ntoon doondotke mocotnTa SO,

i. Hopdyovton 0,1 mol NOCI, avtidpovv 0,05 mol Cl, ko1 oty

oopporia &xovpe 0,15 mol Cl, (y).

ii. AvEdvetar o 6ykog tov doyeiov, M woppomio petaromileTon

TPOG TaL 0PLoTEPE K av&aveton n mocotnta tov CL, (B).

iii. H tipm gk etvau:

(

0,6j2
_\2) s

(%)

(0,2
25

107 ().
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‘Eoto 611 avtidpovv x mol H,:

H,g + L < 2HIg
OPYLIKA: 0,5 mol 0,5 mol
ovT — x mol x mol 2x mol
O
woppomia: | (0,5-x) mol | (0,5-x) mol 2x mol
)
10
k =64=——————
¢ 0,5-x . 0,5-x
10 10
H dexm Mon givar x = 0,4.
a. kp =k, =64.

B. YnoloyiCovpe ebxora 6ti omnv 1ooppomia. ctovg 448 °C

€yovpe:

0,8 mol HI, 0,1 mol H,, 0,1 mol L,

v. Otav avénbel n Beppokpacio otovg 727 °C guvoeitan 1 gv-

560epun avtidpaor, oA e divetor av 1 avtidpaon sivar evdo-

Bepun N e€dBepun. MHopatnpovpe, dpwe, 0Tt gite N avtidpaon

00nynOel mpog ta de&1d 1) TPOG T APLETEPE, O GLVOAMKOG aplONdS

TV moles mapapével 6tabepog Kat icog pe 1 mol, omote:
~1-0,082-1000

oh 10

i. BAéme Oempio.
ii. H kp petafdiretor (avEdverar) povo pe ovénon g epuokpa-
olag.
iii. a. I1pog ta apiotepd yio va ehattebel To N ;.
B. ITpog ta. de&1é mov eivar evodBeppm.
v. Kopud petapoin omog pébape ot Bswpio.

atm = 8,2 atm



43

54. BaCovpe x mol CO, xar avtidpovv xa mol CO,

COg) + Cs) =  2C0®)
Py x mol
ovT — x0, mol 2xo mol
O
woppomio: | x(1-a) mol 2x0, mol
2
Ao ’ 2xa, »
pc02 I’IO}L pok X(1+(X) ol 4(x2
kp = = = = = Doy
Peo,  Meo, X(l_“)p 1-
n, = x(1+a) o

Avvovupe kot Bpiokovpe a = 0,62.
Zmv weoppomio £govpe (x — 0,62x) mol = 0,38x mol CO, Kot
2:0,62x mol CO = 1,24x mol CO, ondte:

Neo  1,24x Neo, _ 0,38x

=76,54% o —

- = 23,46%
n, 162x n, 162x

B. To piypo mepiéyer 6% oe moles CO, kar 94% oe moles CO,
omoTe:

n n
—% =0,06 kat —=0,94

no}\ nok
2
Mco
n oL
’ . ok ‘
Ao 1 o)eon: kp = gyoovpe:
Ao,
oL
oA
0,06

Por = kp 097 atm = 0,68 atm

>
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BaCovue 6 mol CaCO, kou dracnmvtor X mol CaCO,.

CaCO,(s) = CaO(s) + CO,(g)

opyLKdL: 6 mol

ovT — x mol x mol x mol
OYNH:

wooppomia: | (6-x) mol x mol x mol

Ao RT . .
ok, = peo, = . g XIHTOCO O’Oi?; 1500:>x:3
9-123

. Avtiotonyyo: y=——— =
b Y = 0,082-1500

oNAodN Yo Vo PTAGOVLE GTNV 1GOPPOTID. UTOPOVV Vo, dLCTo-
otovv 9 mol CaCO,. Eneidn €ovpe 6 mol CaCO, Oa Sooma-
GTOVV OAQ YOPIC VO OTAGOVLLE GTNV IGOPPOTiaL.

~6-0,082-1500

Y-V L=82L

H,@ + lL,(g <= 2HIlg

vV Vv
B. To ovotua de Ppicketar o 1ooppomia emedn O. <k, . o va

ptacovpe otnv eopponia Ho avtidpdcovy x mol H, pe x mol I,
kot Ba maporyBovv 2x mol HI, onodte:

(Q5+2XI
N A T

kC
0,2-xY
A%
Avvoope kot Bpickovpe x = 0,1, omdte oty 1ooppomia Ba Exovpe

0,7 mol HI.
v.’Eoto 611 tpocshétovpe @ mol HI.
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Hy@ + L& < 2HIE

1G0ppoTTioL: 0,1 mol 0,1 mol 0,7 mol
TpocbET.: ® mol

avT — y mol y mol 2y mol
OYNH:

véa woop.: | (0,1+y)mol | (0,1+y) mol | (0,7+®-2y) mol

Oa mpémet: 0,1 +y=0,2 - y=0,1

(0,7+c0—2yj2
v
(0,1+y]
\%

Avvovlle kot Bpiokovpe @ = 0,9.

Awmhacialetat 0 6ykog Tov doyeiov, EAUTTOVETAL 1) THEGT, OTOTE
ooppova pe v apyn Le Chatelier npémel va avénbei 1 migon,
dnradn va avéndei o apBpog Twv moles tov agpimv kat 1) 16op-
pomio petotomiletan mpog ta 6e&id.

N,0, = 2NO,

Pk 0,52 mol 0,96 mol
avT — x mol 2x mol
GYNp:

woopporia: | (0,52-x) mol | (0,96+2x) mol

(o,%}z (0,96+2x]2
covv ) Loy

°© 0,52  0,52-x
v 2V
Avvoupe kot Bpiokovpe: x = 0,12.

@ k =X _65.10°.
k

2
B. v, =k [NOJ'[0,] %
v, =2,6-10° -(6-10‘3 )2 -0,3mol-L"-s™' =28,08-10 mol - L -s™'
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Y.
2NO,(g = 2NOg) + O,
OPYLKAL: 0,2 mol
ovT — 0,2-0,15 mol 0,03 mol | 0,015 mol
UL
ooppomio: 0,17 mol 0,03 mol | 0,015 mol
0,03 0,015
/ 5 5 s
k, =——+———=9,3-10" otovg p °C.

’ ( 0,17 )2
5
Trovg A °Cn k.” g avtidpaong:

11
2NO,(@) = 2NO(@) + Oy(g) sivarion pe - =

Me ghdttmon g Beppokpaciog ([ < A) Eyovpe EAATTOOT KOL TNG
g me K dpan didoracn tov NO, eivar evd60eppn avtidpaon.

59. H ooppomia de Oa dratapoybei.
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KE®AAAIO 5: OZEIAOANAT'QI'H - HAEKTPOAYXH

1-12. Ot anavtioelg TpokdTTOVY g0KOAN amd TN Bewpia.

Epowrtiosis - acknjoeis - npofijuara

13.

14.

15.

16.

17.

18.

H,PO,:3 +x+(-8)=0nx=+5

P,: 0 A.O. ota eledbepa otoygio eivor 0
PH;:x+3=0fx=-3
HPO,:2+x+(-6) =01 x=+3

MnO,: x+(-4)=0nx=+4
KMnO,:2 +x+(8)=0Nx=+6
KMnO,: 1 +x+(-8)=0nx=+7

X116 5 npdreg ovoieg Ppicketar DKo e fAoT To TPONYOVLEV.
> ylophoBeocto: Cl

/

Ca

AN

ClO
To Cl ot0 Cl- éxet mpoovidg A.O. =—1
To Cl 610 ClO-éye1 A.O. =x émov x + (-2) = -1y x =+1

H copmipoon tov kevav yivetal ebkolo peretdvrog tn Oempia.

Me KovOveg TOL EQOPUOCOLE GE TPONYOVUEVES AOKNGELG YiveTal
gVKOAM N avTioTOLYNOT).

a. [Ipogpavag ().

B. Yrdpyovv o&edmdaoelg 0Tov dev mapaTnpEiTOL TPOYLOTIKT| OITO-
BoAn niextpovimv (Katd To GYNUATIGHO OLOIOTOMK®OV SEGULMV)
(N).

v. popavag (X).

5. Omog kot 1o B (A).

€. To o&edmtikd o&eddvet Kot To 1610 avaystat (A).

o1. Onog kot 1o € (A).
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20.

21.

22.

23.

24.

26.

27.

28.

29.

30.
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Ebdkolo @aivetatl 6Tt 1 cwot omdvimon givae 1 (), yioti to Na
ofedmvetor and 0 — +1 Kot TpoKaAEl avorywyn.

Me 16 yvmoeig g Oewpiog etvor edkoAo va yivel ) avTiotoiynon.

O TpATOG 0PIGUOG TEPIAAUPAVEL TPAYLATIKY KO QOLVOLEVIKY|
amofoAr] nhektpoviov evd o debtepog mepthapfavetl LovVo Tpay-
patikn amofoAn nAekTpovimv.

H (y) 6mov ot aptBpol o&eidmwong mapapévovv otabepot.

Yy tpd™ 0 C givar avaywykd copo yoti oelddvetat. Xty
devtepn o C etvar 0&edmTIKO GOU YloTi aviyeTo.

i. 0 P avayoywo yorti ofeidmvertat, 1o HNO, o&edmtikd yiati to
N avayetar and +5 — +4.

ii. CO avaymywod yati o C ofeddverat, FeO ofgdmtikd yiati o
Fe avéyeton.

Me avéAoyo tpomo Ppickovpie T0 0EEWOMTIKO Kol OVOYOYIKO GTIC
EMOUEVEG OVTIOPAGELS.

To kevd copmAnpdvovtal E0KOAN oV LELETHGOVLE T Dewpia.

To kevad copmTAnpdvVoVTUL EDKOAN OV LEAETHGOVLLE T Dempia.
>m (y) 6mov 10 S avdayetor oand +4 — 0.

>m (8) 6mov 10 H avayetor and +1 — 0 .

O&edoavaywykés etvat: 1 (a) 6mov o C ofgddvetar and +2 —
+4 kot 0 O avéyetor ond 0 — —2 ko 1 (B) 6mov o&ewdvovtan

dvo otoyyela, o C amd +2 — +4 kot opiopéva dtopa YAwpiov amd
-1 — 0, avayetot de 10 O amd 0 — 2.

30-35. ZoumAnpdvVOvUE OPIGUEVES YOPUKTNPIOTIKEG OO OVTEC TIG
AVTIOPAGELS, TIG VITOAOUTEG UTMOPEITE EVKOAN VAL TIG CUUTANPMDGETE OV
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HeleTNOETE TO TOPASEIYUATO OVTE Kot 000 £YOVHE avapEPEL otr Oe-
opio.

30. Mg+ 2HCI — MgCl, + H, (Mg mo avaymyud and to H,).
Cu + HBr — ¢ yivetot yati o Cu givar Arydtepo avayoykds amd
0 H,.
Cl, + Mgl, — MgCl, + L, (Cl, mo o&eidwtikd and 1o 1)
I, + NaBr — 6¢ yivetat (Br, w0 0&e1dwtikd omd 7o L)

T 1x3 1

2+ 5+ 2+ 2+
31.  3FeO + (1+9)HNO, — 3Fe(NO,), + INO + 5H,0
L 3x1 !
r 2x5 1

7+ 2- 0 2+
2KMnO, + 5H,S + 3H,80, — 5S + 2MnSO, + K_SO, + 8H,0

L 550 —

r 2x3

1
32. K,Cr,0,+3C0 +4H,S0,— Cr,(80,), + 3CO, + K,SO, + 41,0

3x2

2x1

[ 1
33. CaOCl, +SnSO, + H,80,— CaCl, + Sn(S0,), + H,0
L |

2x1

,_ 2X2_|
4+ 2- 0 0
34. SO,+2H,S —S+2S+2H,0

|—4x1 —

1 S0, + 2H,S — 38 + 2H,0

I 1x10 )

1- 7+ 0 24
35. 5H,0,+ 2KMnO, + 3H,80,— 50, + 2MnSO, + K SO, + 8H,0

5x2
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37.

38.

39.

40.
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To Cl o&edmvetat and 0 — +5 kot avayetot amd 0 — —1.

r 5x1

3C, + 6KOH — SKCI + 1KCIO, + 3H,0

L 1x5 —!
To CI, 6pa wg 0&e1dmTikd kot avaywykd kot 1 avtidpacn avt
xapoxktnpileTor avtoo&edoavaywyn.
3Ag+4HNO, — 3AgNO, + NO +2H,0
3-108 g _ 22,4

21,6 g X

L —x=149L

Cu +2H,80, — CuSO, + SO, + 2H,0

X 336L
10g axaf = wkaeﬁy=95,25 g

100 g

Ko eplektikota 95,25%.
O Cu égv avtdpd pe to HCL

Zn + 2HC] — ZnCl2 +H,
65¢g _ 22,4L

X N 448 L
20g
100 g

Kot weplekTikoOTN T 35%.

=x=13¢g

e

KPALLOTOG VITAPYOVY 7e Cuny=35g
y

‘Ecte 611 1o piypo mepiéyet x mol Cu kot y mol Ag.

Cu +2H,80, — CuSO, + SO, + 2H,0

X mol X mol
2Ag +2H,80, — Ag,SO, + SO, + 2H,0

y mol Y mol
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63,5x +108y =27,95

0,1 y=02
(x+%)22,4=4,48 - Y

Apa 0,1:63,5g=6,35gCu
0,2:-108 g=21,6 gAg

41.  Amd mvniextpoviakt dopn Tov , M(2, 8, 8, 2) mpokdmtel 6TL éxet
A.O. = +2 6115 EVOOELS TOL.

M +2HCl — MCI, + H,
M g _ 22,4L:>M=40
8g 4,48 L '
I F
4. 1000 mL _ 0,5 mol FeSO, A x = 0,1 mol
200 mL X
2KMnO, + 10FeSO, + 8H,SO, — 2MnSO, + K SO, + 5Fe,(SO,), +
+8H,0
2 mol _ 10 mol Ay = 0,02 mol
y 0,1 mol
1000 mL _ 0,1 mol KMnO, A =200 mL
w 0,02 mol
2 mol 1
4. 1000 mL _ 0,2 mol SnCl, A x = 0,008 mol

40 mL X
2KMnO, + 58nCl, +16HC] — 2MnCl, + 5SnCl, + 2KCI + 8H,0

2mol __smol 4 0032 mol
y 0,008 mol
n  0,0032 mol
Ko 1 ovykévipoon c=—=——— =0,016 M
n ovy pwaon v 02L

44. 5S5n +xKMnO, + 8xHCl — anCl2 + SSnClx + xKCl + 4xHZO

5119 ¢ X mol ,
= T‘IX
11,9 0,4-0,1 mol
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46.

47.

48.

49.

50.

51.

52.

53.

54.
5S.
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Av peletnoovpe ) OBswpio €ivarl EOKOAO VO, ATTOVTIGOVUE OTIC
EPMOTNGELG OLTES.

Am\, ompiletor ot perétn g Bewpiog.
[ToAd amiy.

Xnpiletor 6TOVG 0PLGLLOVE TOL AVAPEPOLLLE OTY Bewpia.

@g Ag 63’5g Cu

1 2 s —
= x =1,5875
54¢ X " s

40H”? -4e — 0,+2H,0
4 Faraday 1 mol
Apa, cootod gtvat To (B).

2Br- — Br,

2F I mol |

— = —— nx=0,08F
X 0,04 mol

20H -2¢” —H,0 JF%O2

2F - 05mol 4y =0,04mol O,
0,16 F y

Zmv Gvodo Oo oynpatiotet I, ko oty kébodo H,.

96500 C 108 g Ag _,

_ fx=96,5C
X 0,108 g

12 Q_965€ 4650
I 001A

H oot andvinon sivarn (y)

>0 doyeio amod yahkd pmopovv va amodnkevfovv Ao T Stohv-
pate, v oto doyelo amd apyiio pumopovv va omodnkevbodv ta
dredvpata KCI, MgSO, ka1 Mg(NO,),.
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a. 6Hg + xK,Cr,0, + 14xHCI — 6HgCl_+ 2xCrCl, + 2xKCl +
+7xH,0
6.200g: x mol ol
10g 725 mol
3000
B. 6Hg + K,Cr,0, + 14HCI — 6HgClI + 2CrCl, + 2KCl + 7H,0
y
mol = mol
Y 6

3Hg + K,Cr,0, + 14HCI — 3HgCl, + 2CrCl, + 2KCI + 7H,0

® mol o mol
3

=0,01
y s

(y+®)-200=10 (1)
Y __2 -
6733000 ©=0,04

4
o= _ 004 _ 0,8=80% ofeWdmbnke o Hg**
0,04+0,01

Fe + CuSO, — FeSO, + Cu
" 56 ¢ _ 63»,5g:>

. x =5,67
5¢g X g

Av avtidpdoet 6Xog o oidnpog Ba mapaybovv 5,67 g Cu. Emopé-
vog 0o avTidpdoel ToGOTNTO GIONPOL HKPOTEPT Ad 5 g Kal TO
enyaikopévo Ehacpo Oa Quyilet o g émov 5 < a < 5,67. Emopié-
vog Ba Quyilet 5,075 g.

B. Av avtidpacovy y mol Fe Oa £yovye:

Fe + CuSO,— FeSO, + Cu

y mol y mol

63,5x + 5-56x=5,075 < y=0,01
Amotébnkav dniadn 0,01:63,5 g= 0,635 g Cu
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58. 'Eyxovpe 8 gSn % mol S=0,25 mol S

S+0, — 80,
0,25 mol 0,25 mol

SO, + Cl, + 2H,0 — H,SO, + 2HCI
0,25 mol 0,25 mol 0,5 mol
H,SO, + 2NaOH— Na,SO, + 2H,0
0,25 mol 0,5 mol

HCI + NaOH — NaCl + H,0
0,5 mol 0,5 mol
1_L= 0,5 mol NaOH xooL
x  (0,5+0,5) mol
59. 0=171-t=(1660+5)-2C=1930C
96500 C 1gH, 355¢gClI
1930 C X y
Katd v niextpdivon n pale Tov StoAOHOTOS EAATTMVETOL
ywati amopokpovvovrar H, kot CL,.

H pao tov telicov dtoivpatog Ba ivat
(2000 - 0,02 - 0,71) g= 1999,27 g.

2x=0,02gxony=0,71¢g
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KE®AAAIO 6: METAAAA KAI KPAMATA

31.

32.

33.

34.

35.

v. Avtifeta ypnoonoleital ¢ TpdTN VAN Topayyng Beticon
o&goc.

v. Metafarietar amd +3 og +(8/3) ) 1/3 kotd dropo.

"Evag tpomog givat vo vtoloyiotel o epmelpicdg THmog Tov 0&eldi-

ov (av amopprpBei pévet to dhag). Eivar Fe:
72,4/55,6 = 1,3 xan O: 27,6/16 = 1,725 Kot Sop®dVTOG e TO pi-
kpoOtepo eivar FeO ,, — Fe O,

Av dgyrovpe cav Baon mv avaywyn tov Fe,0, tpog CO,:
2Fe, 0, +3C — 4Fe + 3CO, (1)
3-12kg 4-55,6 kg
;=161,8 kg 1000 kg ~0,16 tn

Av dgyBovpue ot yivetar o&gidwon tov kot tpog CO pe avaroyio
ue o CO, (avaroyia 6ykmv Gpo ko mol) 25/12 = 2,1/1 t6te 0dn-
yobueba og pia avtidpacn 1 onoio TPokLTITEL ad TNV Abpotomn
TOV:
(2,1)'Fe,0, + 3C — 2Fe + 3CO xar g (1)
4,1Fe,0, +9,3C — 8,2Fe + 6,3CO + 3CO,

9,3-12 kg 8,2:55,6 kg

;=244,7kg 1000 kg

I Tovg vroroyiopovg Ba deyTodpe dtt o1 €1d1KEG Beppoympntt-
KOTNTEG OTEPEOD KOl LYPOL G1dNpov gival ioeg. Tote:

g, = 1000 kg - 0,68-10° kJ/kg-deg 1420 =9,65-10° kJ ywo. Tqv
yoen.

q, = 10° /55,6 g-mol" - 16,2 kJ/mol = 3-10° kJ amd v mi&n.
H dwapopd mov eivar 1 amattovpevn Oeppotto eivor TpaKTikd
ion pe @, ~9,6-10° kJ.

‘Eot® 61t amartovvton x kg vepov yio ta omoia dexdpacte OtL

npmta Ba OeppavBovy péypt tovg 100 °C kon petd Ba eaepmbovv
o€ ot to idto 100 °C. Avto yia va yivel Ba ypelactovy:
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37.

38.

39.

40.

41.

42.

43.

44.
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o, =x kg - 42-10° kl/kg-deg-90° =3,78-10° - x kJ ko
g, =xkg -10°/18 - mol-40,7 kJ/mol=2.3-10° -x kJ
Apa givar: 380,3-10°x =9,6:10° — x =25,2-10 kg ~2,5 tn

Fe,(SO,), + SO, + 2H,0 — 2FeSO, + 2H,SO,
3FeO + 10HNO, — 3Fe(NO,), + NO + 5H,0
U,0, +4C — 3U +4CO, (o&eidmwon C npog CO,)
U,0, +8Ca — 3U + 8CaO

3U,0, + 16A1 — 9U + 8ALQO,

+2 , +2 (o GvBpaxag oto kapPovdiio €xet apBpd o&eidmong 0),
+6.

2Cu + %40, — Cu,0 M 2Cu0 — Cu,0 + %0,

CuO + H,0 — Cu(OH), ko

2Cu(OH), + CO, — Cu(OH), CuCO, + H,0 (npaoivog paroyi-
™G mapovcia pkpdtepng mocomog CO,)

3Cu(OH), +2CO, — Cu(OH), -2CuCO, + 2H,0 (umhe alovpitng
ue peyardtepn oyetikd tosomta CO,).

a. Ano v Cu** + 2¢ — Cu npokvmtel 6t omd 2 F mapdyovon
~64 g Cu ondte and 0,5 F Oa wpokdyovv 16 g.

3. Pb* + 2e — Pb Ztnv kdBodo yivetor mavta avoywyn.

Amd 1o mapakdto oeidio petdAlmv eketva ta omoia avayovtol
ouvnbmg pe Al giva:

B. Cr,0, H apythobeppuct pébodog pio kot 1o Cr Oa dSnpovpyod-

o¢g kapPidia.

v. XoAkd o omoiog o peta@épetor NAeKTpoALTIKG 6TV KdBodO
(avtikeipevo).

y.Fe 3Fe+4H,0(g) — Fe,O, + 4H, (beppoxpacia ~1000 °C).
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46.

47.

48.

49.

50.

51.

52.

53.
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B. ta 2 kou 3 o ko 0 Fe?* givar 0&e1dwtikd (o).

€. oymuatiopdc Fe?t ko Cu’. Tiveton 1 avtidpaon
Fe + CuSO, — FeSO, (dnhadn Fe*") + Cu .

B. o @don Tov Kebapiouov.

Me xotepyacia Tov kpapatog pe HNO, Oa dteivBodv to Ag kot
Cu, evo Bo mapapeivel adidivtog kot Ba dwyoprotel o Au. Xt0
Suiopa topa ov tpoctedei HCI Ba kotapubiotei 0 Ag cav AgCl,
evd Ba mapapeivet ev Stadvoet o Cu o omoiog pmopet va mopoin-
@Bl T.y. ne nhektpdIvo).

B . Tnv mokvdtTd TOUC.

o. Arotovvron 156/54 =29 tn
B. AP+ 3e-—Al Apa 3 F C divovv 27 g ontote ya 10° g amoiton-
vton 3,7-10° F 1 3,6:10° C
v. Av oynuatikd dex0odie cov OAMKN avtidpoaotn Tnv:
2A1,0,+3C — 4Al+3CO,
36 kg 108 kg
333,3kg=; 1000 kg

a. oyt Eivo 14/24-100 = 58,3%

B. ox1. Etvon 450/160 = 2,81 kmol Fe, O, ta onoia nepiéyovv 5,63
kmol Fe i} 315 kg Fe to moAv.

y. oyt Eivar Q =1-t=2,00 A-24:3600=1,7-10°C=1,8 F
Amotifevton 1,8:63,5/2 =56,7 g.

To mepieyopevo SiO, etvon 2-10°-0,12 = 240 kg 1} 240/60 = 4 kmol
Si0, + CaO — CaSiO,

1 kmol 1 kmol

4 ; =4 kmol — 4-56 =224 kg 1 224-100/96 = 2333 kg.

a. Fe + 2HCI — FeCl, + H,,
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Zn + 2HCl — ZnCl, + H,

B.3Ag + 4HNO, — 3AgNO, + NO +2H,0

3Cu + 8HNO, — 3Cu(NO,), + 2NO + 4H,0

>y o mepintoon 1o 0&eBmTIKO givatl o, H evd oty dedtepn 1
woyopotepn NO,".

To d1divpa tov CuSO, £xel éviovo umhe xpdpa Kot Srakpiveton
amod To GAAa ta omoia etvat dypopa. Av tdpa og delypo amd kabé-
va and ta Tpio Tov amopévovy Tpoctedovv otaydveg HCI povo to
Stdivpa Twv Pb* diver Agvko inua. Ta 00 mov pévouy pmopodv
vo. StakpiBovv pe Siihvpo NH, ondte 0 Stdlvpa twv Fe* Sivet
kootavo iinpa (Fe(OH),), evd Tov A" divel Aevko (AI(OH),).

AocBectoMbBog CaCoO,
Alovuiva ALO,
Kox C
Yidnpomnvpitn FeS,
ToAnvit PbS

Yr@pio LETOAAOVPYIKN CaSiO,
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KE®AAAIO 7: ENQXEIX [TIPAKTIKOY ENAIA@EPONTOX
35. . H mokvotmtd tov givor n peyarvtepn ko ion pe 1,00 g/mL.

36. H avtidopoon TApovg apuddtmons Tov Evudpov dAatog givat:
Co,(80,),xH,0 — Co,S0,), +xH,0

1 mol 1 mol
M (405,8+18'x)g 4058¢g
o 1,887 1,665 g

Ao v avoroyio TpokdmTEL X = 3.

37. Amnd tov opiopd g molality mpoxdntel 6t o€ 1000 g vepd Exovv
SodvBei 0,01 mol-40 g/mol = 0,4 g Ca kot TpokOLRTEL SdAVLLOL
Bapovg 1004 g aArd kot 6ykov 1004 mL puo kot p = 1,0 g/mL.
Apa to 10 g Ca nepiéyovtat o 1004-10/0,4 ~ 25 L (o).

38. Etvat m=9-10" g/m3~(3,2-108) km*-10° m®/km® = 28 800 kg.

39. And v avtidpoaon g ékpnéng mpokvmrel Ot amd 2 mol
NH,NO, mapdyovtar cuvorikd 7 mol agpiov (ot vdpatpoi cv-
vomoroyilovtor) 1 7 mol-22,4 L/mol = 156,8 L. Amo ta 450 g/80
g-mol! = 5,625 mol 6o Tapdyovrar 156,8-5,625/2 =441 L aepiov
oe STP. Oykog 0 omoiog peyaidvet pe v avénon g Beppokpa-
olag...

40. Ymoloyilovtot apywcd ta mol Twv aepimv.
Eitvarn N, = 500-15/0,082-773 = 118,3 mol. Ta. mol tov H, eivon
TpUAGGLa P Kot 0 0yKog Tov TpimAdotog. Eivar dniadn ta mocd
N, ko1 H, otorgetopetpicd. And v avtidpaon:
N, +3H, = 2NH,
1 mol 2 mol
to 118,3 ; =1236,6 mol.
Me Béon v am6doon  pate g mapayouevng NH, Oa eivar:
m = 236,6 mol-17 g/mol-0,61 = 2454 g (9).

41. H avtidpaon peta&d 10U GATMVO KoL TOV IOVIOV TNG «GKANPOT-
TAG) EKQPACUEVOVY Gav aoBéaTio Ba elvat:
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43.

44.
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2RCOONa + Ca** — (RCOO),Ca + 2Na*

2 mol 1 mol
T006,24:103-0,0168 ;=152,4-10° mol — 52,4-10°mol-40 g.mol
=1,048- mg Ca*". Avayopevo og 6yko 1000 mL diver 41,2 mg/L 1
41,2 ppm.

YmroloyiCetor n apyikn mocdémra tov H,SO,. Xe 100/1,25 = 80
mL tov Stwivpatog mepiéyovran 30/98 = 0,306 mol H,SO,. Apa
ota 500 mL mepiéyovtar 1,9 mol. Opota vroroyiletar 1 tehkn
mocotnTa T0L 0&éog iom pe 0,88 mol. Katavoldbnkav dniadn
1,02 mol o&éog ta omoia amd TNV oTOLYEOUETPIO TNG OVTIOPOONG
avtiotoyovv pe 0,56 mol Pb 1 0,56 mol-207 g/mol = 105,57 g Pb.
H poplakdmta o 6yko tov 1eAKol draAdpatog givar 0,882 =
1,76 M.

YmrohoyiCeton apyiké n tosotta tov HNO,. H pdlo tov dteiv-
patog givar 475 L-1,33 kg/L = 631,75 kg. Apa 1o mepieyopevo
HNO, eivon 330,4 kg 1 5244 mol

3NO, + H,O0 — 2HNO, + NO
3 mol 2 mol
;=7867 5244 — 1 3,62-10° g (o).

o. NH,”+2H,0 — NO, + 8H" + 6

B. Amd v nuavtidpoon eaivetar 6t 1 mol NO,” mopdyetar padi
pe 6 mol e dnAadn pe 6:96500 C = 579000 C (Coulomb). H dpd-
on oodvvapel pe eoptio Q = It = 0,5 A-48-3600 = 86400 C.
Avté Aowmdv Oa ddcovy 0,15 mol NO, 1 6,9 g vitpmdav 16viov.
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KE®AAAIO 8: YAIKA

14.

15.

16.

17.

18.

19.

20.

21.

Mua Aoy ogipd givar  1— 4— 2— 3 kot 8— 5— 7— 6 mov
delyvel v oepd mov akoAovbel o TopaymyK SlodtKoGio.
Avm) Eekva omd T mpdTeg VAES (1 ko 4) cvveyilet pe v ene-
Eepyaoia pe unyoavipotae, cLoKEVES (2), Tapayel Tpoiovta (3 Kot
8) 10 omoia dtatiBevtat yio katavirmon (7) aALL ToVTOYPOVE. TTO-
payovtag kot amdpfinta (5). Hoapdriinio n EAdetym Tp®OTOV VAGV
Kot 1 enPapuven tov TepPiArlovtog eTPAALEL TNV AVOKOKA®OT|
(6) TV ¥pPNOYLOTOMOEVTOV VAMKOV.

5. Oha ovtd pua kot 6Aa v yopoaktnpilovy.

a. To 6lov o€ 6N ™V aTpoc@apa BEPara.

B. To 6lov TV KATOTEPOV GTPOUATOV TNG ATUOCPUIPOC.
y. Ta SO, ko NO, cov 6&ver 6ueTaTIKG.

8. To. CO ko NO,,.

Nar x0pra ota Oépato kamvov kot SO,

(C,H,),SiCl, + 2H,0 — (C,H,),Si(OH), + 2HCL...
(C,H,),Si(OH), + (C,H,),Si(OH), — (C,H,),(OH)Si-O-Si(C,H,),(OH) + H,0....

H devtepn katd v omoio amwoomdron £vo HopLo vepou.

To vepo owtd mepiéyet 10 mg/L A 10-10%/162 = 6,2-10° mol tov
pumovTn. Avtog pmopet vo, oEedmbel KoTd v avtidpaon:
CH, 0 +60,— 6CO,+ 5H,0
1 mol 6 mol
6,2:10°  ;=3,72-10*mol O, W 11,9 mg
Avt6 onuoiver 611 Ba katovermBei 6ro to Srarvpévo O, pe cuvé-
newo Tov Bavarto kabe épuplov mov avamvéet and avto.

Eivaem =m, (V2)" — 3,1 = 100-(/2)" — v = 5 nuumepiosovg Lomg
N 5:8 =40 ypdvia (B).

Silica gel SiO

2



Apythog
Ydpvarog
Kowoé yvaii
Xoroliog
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Al,0, -2Si0, -2H,0
Na,SiO,
CaSiO,'Na,SiO,
SiO

Py

22. H avtidpoon mapaymyng outhe TG «mTotdTnToc» YuoAlol eivat:

CaCO, (s)+2Na,CO, (5)+3Si0, — 2Na,Si0, () + CaSiO, (1) + 3CO, (g)

2 mol
212 g
;=9328¢

1 mol
n100 g
; =440g

23. H,SO,
aompivn
Bevlivn
Nylon
NH,NO,
Alovpivio

3 mol
180 g
;=792 ¢

1 mol yvoi
(244 +116)=360 g
1584 g

Boptd ymuka
POPUOKEVTIKA
TETPOYN KA
AETTOL YMUIKGL
MTacHOTO
SOUIKA VAIKA.
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