I'a tov apocdopropo wov vopow tayvmtac mc aviiopaonc, 2X(ag) + Y{ag) — Z{aq) pe m uebodo tav apyxedv Tayvoitay
Eyovps Ta Sedopsva Too mivaxa Tov axciovlel Ee ola ta tepapara ) Beppoxpacia stvan 1o pe 30°C.

Ietpapa Apypis ouyxevipaoce (M) | Apymal tagdmta opuancpoy
[X(aq)lo [Y(aq)lo tovu Z(aq) (M:s™)

1 0,20 0.10 7-1074

2 0.40 0.20 14103

3 040 0.40 2.8-10°

o) Na mpocdiopicete 1o vouo e TaydmTag Kol Ty taln e aviid pacT)gc,
v = kY], Ing rasnc. r@

P) Na npocbiopicete tv T ®a T povada g muﬁr:pmg k atoug 30°C.
k=710"s" @
¥) Howog and tovs Mapardte pnyuevicios sivat GUVETS (e TO VOO TaydINTeC oV APOSH1opIoTKE;
1. X+Y — M (opyo orado). X + M — Z (ypiTyopo otadio)
2 X+ X — M (apyd otahe), Y + M — Z (ypiiyopo cuddio)
3. Y — M (apy0 gradw), X + M — N (ypiyopo gradio). N + X — Z (ypiryopo otadio)
Na a1ToA0YGETE TV EMAOTT] CHC, @

Emioyi 3. To apyé otadwo shvar 1o mﬂoplcmm crade ko kabopila my

Xe xevo doyeio oyxow 20 L ewwayovpe 6 mol CaCOs ko Beppaivoupe otoug 1227°C, onote anoxabicterar 1 jojpix
wopponia: CaC0sfs) = CaOl(s) + CO:{g). H crabepa myc 1oopponiog £xer tym K. = 0.2, oroug 1227°C.
a) [Téca mol CaCOs Ba Sracnoctotv péyptl TV CROKATAGTUCT] TG IGOPPOTIES: @ ﬂ

Ba Somaotoiv 4 mol CaCOs(s)
B) Av oe diilo boyeio dyxov 60 L srodyovps 6 mol CaCO3 wor Beppavovps atovg 1227°C 11 Ba copfet;
H kataotaon opwe Tne wopponiag Ssv Bo sursuyBel kabug n [CO2] sivar ton pe 6/60 =0,1 < Kc=0,2 @
) Howoc sivan o shdpotog dyxog a sva Soxsio, mote dtav Bepudvoops 6 mol CaCOs otovg 1227°C va Swaonaotody dha;
0O dyxoc tav oTepe@Y eival auelntéos oe OYEon Ue ToV OYKO ToL ooyelov. 30L. @

Ye doyeio wov wepigyer A mol Clag) seicdyoviar rocomra Nal(s) ko o8 katd@linies covinikee dwefayetar n avridpacn (1)
2Nals) + Cla{g) — 2NaCl(s). AH=-820kJ (1)
E1o outhavo ypagnpa sppaviletar 1] mocotta tov Aapfavopsvon NaCl(s) cav co-
vapmman Tov aptBpod Tev mol tov tpocTibipsvon Na(s).
a) Na yapaxmpicete T avridpaon oc cfdbeppm 1 evddbeppn. 03
E&iiepuny (AH < 0). @ ﬂ 0,2
B) Na efnvicets yatl n nesdmra tov oymuenidépevoy NaCl avldverol ouveric 0,1
weypt my npocthixn 0.4 mol Na eve om cvvEyeia napauevel atabepn.
¥) Me Bion Ta 0cdopéva Tov SlarypauaTos va vrokoyigeTs v tocomTa (A mol)
tov Ch(g) mov vmipye apjkd oo doysio. @
A=0,2 mol CI2,

6) Na vroloyioste 10 000 BepuotnTas wiov sxAvETo 1) aRoppo@atal oad piypa 9.2 164 k1 @ @
gNawat 11,2 L Cl(g) petpnpéva o STP. mov avnidpd o0 ugeva 1e TNV ovTidpaom
(1). H evBoinia e avridpaonc kat e mocd Bepuomtac avnatoyyovv ot i0wec cuvBixec. To Na &xer oyenua) atouna) puala,
Ar=23

0.5
0.4

=i
01 02 03 04 02
mol Na
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Mddopo (Y) mepreyer To ageveg povonpatt ofd HA 0.1 M xor 1o dhag tov NaA 0,1 M xa yer pH = 6.
o) No voloyicere myv mym| T cteBepas wovnispon (K,) tov oféog HA .
B) Ze 50 mL tov dariparoc (Y) npooBzrovue coveyone dadvpa NaA 0.1 M

i. Na eEnyoete viati pe v mpocdniim tov sadvucatoc NaA to pH tov dwahidparoc avidveral.

ii. Na vrolovioete v Ty tov pH omv omoia teivel To didthopd pe ™ gvvexn mpoothikn Tov stadbuatos NaA.

pH =95, @
¥) Ze pio epappoy Blovpe pubjuotind ddivpa pe pH=T.

1. Na vnoloyicete Tov dyxo Tov dwhvpatog NaA 0,1 M nov mpérer va apocbicovpe ota 50 ml tov Swwhdperos Y dote va
npoxonter To embopnro pH =7. .
$50 L.

ii. Ms mowa evaloyia oyxov npenet va avapifovps 1o Suddopa Y pe Suadvpe NaOH 0,1 M dote va mpoidya puBuctiko

i A = ?-
duahope pe o smbopnre pH = 7; 11/9. [B

H Beppoxpasia tov Siwhvpdtav efvar 25°C érov Ky = 1071, Na feopiioete Tig xatddinhes npoceyyicew,

Meohaxdc oionpog ovopalsta wiypa adnpov o avBpaxe. [Moosoma podaxod awbnpoe palaec 10 g avndpa TAnpog ue
02, ondte 6hn) 1) mogéTNTa TOL Gibpov peratpexetat of Fex0s xar 64n n tosdémra tov C oe CO2. To nooo Beppdmrec mov
ehevBepdverm ouvolwd eivan too pe 150 kI Na vnohopotet np % wiw aepexnxdnta tov polaxod cbnpow oe C.
Atvoviar o1 Beppoymukés ehiohoetg:
2Fe(s) + 3/20z(g) — Fez0s(s). AH=—800 kJ 30% wiw oe C. @
C(s) + Oz2(g) — CO2g). AH =—400kJ
TyETIKES aropikés palsc Fe:36. C:12. Ot evBahmizs woi ta mocd GepudmTac sival peTpnuéva o idtec ouviniiec.

Ye Beppoxpacia 600 K xa napovcia AlxOs(s) n aBovdin (CH:CH0H) Sueondtar chppava ps v slicoon:
CH3CH20H(g) — CaHs(g) + H20(g)

H petafodn me ovrkévrpoons e CHiCH20H pe to ypdvo Givetat oo Sudypappc Ton axohouBei
0,06

0,04

0,02

(e -l

o t(s) 100

¢) Na vrodoyicete TiC TelikEs COYKEVTPOTELS TeY S0 RpoldvTay oTo TEAoC T¢ aviidpaonc. Na yapaxmpicere v katdioon
©C OUOYEVT] 1] ETEPOYEVT]. i ; n
¥ T 0,04 M kel Ta SU0. ETEPOYEVNG KOTALDN @

P) No elnymoste nog perafaiistoa (ouldverm, pswoveto, pever otabepr)) n TaydTTe g ovTidpacng JiE TV AAPOHO TOL
FPOVOD KO VO DIOAOTIGETE TV Typ] TS 71 T0 ypoviko dwommpuo 0-100 s. @
Zrafepi). v=4-10 IMsT!

1) £z mota gpoviaa] otrypn 1 ovykevipaaot g CHiCH20H &y vmodmhacweotsl; Na Swonoloyijosts mpv axdvimor] oag.

Nat=50s. @
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e doyeio oyxov V =2 L ewoayovrar 8 mol CaHs(g) war 5 mol Bra{g) xo anoxabictatar 1) wwopponia (oe Beppoxpacia T):
CaHs(g) + Brz(g) & CzHsBra{g)
To dwaypappe e petafoine mc [CaHa(g)] pe to ypovo diveror oo Suthavo oympue.

a) Na vaotoyicers ™ [Brz] kot m [C2HaBrz] ooy wooppomic.
[Brs) = 1 M, [C:HBra] = 1,5 M. @

p) Na vroloyicete m otabepa (Keo) g tooppomias ot Ssppowpacia (T).

0.6 M. @

v) Ilb6ca mol CaH4Br(g) npéns: vo apapebody axd v xupandve 10opporia GOTE o) vEa
wopponia va vapyovv 1 mol Bro(g), H Beppoxpacio iwmpeita otabepi].

2.8 mol @

6) Avtavoups ) Bzppoxpaocia oTo Soyelo TG apyias ¥TLIKTS 100 pPOTLAS KL G| VEM JT]HIKT
1DOP PO TapaTpeital eyl OTEPOC Cuvolinde amBudc mol oz ayéon ue TNV apyis] K
woppoma. Na efnynoete av n avribpact npoobiinc eivan evbobepun 1 eXoBeppun.

E&@0epun, @

Ye doyeio otabepov oykov V = 2 L ewayovror 1,6 mol CH3OH(g) xat 1,8 mol CO(g), onote oe xatakinies covbikes amo-
xafiotarm 1 ymuna] woppomia (1): CH;0H(g) + CO(g) & CHsCOOH(g). H ardboon tc avribpaonc etvar ion pe 75%.

Al. Na vmoloyiotovv: o) O cuykevipdoeis tov tpiov copatoav oty ) wopponia. i) H orabepa K. mg woppomiag (1)
ot YepUoKpacia TOY TEIPANETOS.

Al. Ano o Soyeio e mapaaave wopporios (1) apaipotvral p mol CH3COOH ko amoxablicratot véa iwwoppomia oty b1
Beppoxpaocio oy onola npostwpiotkay 0.2 mol CH3:0H(g). Na vnokoyotei 1) Ty tov

A3. 0.5 mol CH3;COOH &lboviar o vepd xm apoxumrel Suikvpa (Y1) éyvov 1 L pe pH = 2 5. Na vrohoyiotel 1 ] g
arabepac wovniouod tow CH:COOH.

A4, 200 mL tov hiahvpatoc Y1 avapryviovrar pe 200 mL swadoparoc HCI 0.2 M xar npoxuatowy 400 mL Swehvpatoc (Y 2).
Na vrohoyiotet o BaBpds wvniopod (o) tov CH3COOH oo Sudhvpa Y2.

AS. Te pia spappoyi ypswelopaecte pobnctixo cudlupa pe pH = 3. Me mow ovoloyin Oykwv npenet va avapilovps 1o 61a-
Jopa Y1 pe &ddopa NaOH 0.2 M dote va npoxiyer puBpuctucd Suthopa pe pH = 5;

Do 1a véoTd Swhdpare gxovw 8=25°C, dmov K. = 107 ka1 o2 autd iwopdovy o1 ketdAAnAEC mposeYyioes.

4
3
2
1
o

AL @) 0,2 M, 03 M, 0,6 M. ) Ke = 10, AZ, p= 1 mol. AJ. Ku=2-107% Ad. o= 2107 AS. Vi/Va2 = 610,

A6, Me v aisnon tou oykow tou doyeiow kon obpugwva ue v apyr) Le Chitelier n wopponia edeien mpog 1o debid km @
ERXOUEVEOS TN VIR FKT] igoppomia 1 Roadtmta tov Blg) alda xai i [Blg)] Ba sivin ikpotepn. Etei n tapitnta tne avo-
Spuong xpog ta delid Oa etvan puxpdrepn ot vER XN KT LOOpPOTIA.

L& boyeio orabzpoi oycov 5 L a0 otallepr Deppoxpasiu 227°C swadyovtar 2 mol A kot 3 mol B oxote apaypatonoisi-

T T avridpacn:
Alg) + 2B(g) — 2r(g)

O vopog taydotag e aviidpaong eiven v = k-[A]-[B], evé n appa toginre eivar vg = 2,410 mol- L5,
a) No vmokonotouy 1 npf km n povada g otelspds tayomntag k otoug 227°C,
B Tny ypovien otrypn 1 = 60 s £yer oymuanotel 1 mol I Na vrokoviarotv: L H tagdtra e aviidpaone kat i toydmia
aynuancpolh ou I m ypovik ooy 1. il H toyionta mg evridpaong oto gpovixd Swiompa 0-60 s.
¥) T gpovin onyun & q ok mison oto doyzio Ppébnee ton pe 32,8 atm. Na vrokoyatal n tapbora me aviibpaonc mg
gpovikt) oniypn 12 R = 0,082 L-atmi(mol-K).

. a)k =001 L-mol-s,
B)L 12107 mol L5, 24-10° mol L 5", IL 1,67-107 mol-L -5 z

Y4107 mol L 15
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To opvxrd mupohovoimg neprexer MnOr wo abpaveic vheg. To nepreyopevo droleibo tov poyyaviov (MnOz) oe 1 g
mupohovcity ovndpa tinpes pe mepicoaa tekoparog HCL To agpio Cl mov exdberm aacityoe 1o oyv mhajpn avtibpacy
Tou 100 mL éwadbparo; NaxSO;3 0,1 M. Na vrodoyictowy:

a) O oyxog tov gepiov oz STP mov exdhibie and v apd™ aviidpao).
B) H %ow/w nepmextuxomio tov opuxrot o8 MnOs. [ha to MnO» M, = 87.
Abtvovra o1 avnibpacsi mov axohovBodv.

MnO; + 4HCl — MnCl; + Cly + 2H,0

Cl; + Na;50; + H,0 — Na,S0s + 2HCl

) 0224 L. B) 87%. @

To Hz ket &va dhdo Swxtopikd otorysio (Ai) ovndpodv petald Tove ko oynuatilovy to of6 HA. chueave ue mv elicaon:
Hyfg) + Axg) = 2HA(g)

Al Ez Soyeio dyxov V1 swedyovpes 0,5 mol Ha(g) war 0,5 mol Axg), o Beppoxpacia T xar anoxaBictaro n nepanave wop-
porie ooy enoie tpochopicnykey 0.6 mol HA(g). Na vroloyniorel n i) g oraBepag Ke mg woppomiag om Beppoxpacia
T, xafic ko aredoon TG GvTidpacsnc.

A2. Ano to Soysio g Tapumive woppomiac sEdayvovtar 0,1 mol HA(g) 1o oroio swhietan o vepd oymuatilovrug dwdhupo
(Y1) éyxov 1 LyuepH =1

¢) Na vroloyioste g nocomtec (oe mol) twv Tpidv eepicv TG wWwoppoRioc, HETA TV GROUAKPUVOT] TN TOCOTITOS TOU
HA(g). vad otaBepr) Beppovpacic.

P) Na ebnpynoete yiari to HA etvos woyopo oo,

A3. Yoonwxo whopa (Y2) oyxov 2 L nepriéyer 31 g aptvne tov timov RNH2 (R = CHzw1, v = 1). O Pabuoc 1ovmopotd mg
apivic oto daduna stven = 0,02 kai to hwdvpe sxapH = 12,

¢) Na vaoloyicere ™ otafdepd wovriopot Ky me apiviic RINH>.

P) Na wpociwpicere Tov coviextue Tino g apivrc RINH).

Ad. 600 mL and to hwdhopa Y2 avaprpvvoviar pe oyxo V and to Swahopa Y1 kot npoxdnter Suwhvpa (Y3) pe pH = 10. No
VAOLOYIGETE TOV Oyxo V.

TN ta wwddpate tov nhextpoiutay propoty va ypnotponomBovy o katalinher apoceyyicec. 8=25°C. Ky= 1074, Atvovim
o1 ayenwec atopcec palec. C:12_H:1. O:16. N:14.

AL K:=9, a= 06 (60%).

A2 a) 0.18 mol Ha. 0,18 mol Az xon 0.54 mol HA. B) Naxi ¢ = [H;O0]= 0,1 M (and pH = 1). BaBpde wovoopod a= 1. @
A3, u) Kt,: 21074, ﬁ] CHJNH:

A4.V=2L.

. Aahopa remeye 0.008 mol aaxyopoing (Cr2Hz011. xovn Cayepn). To dwAvpe cuto avapryvieto pe adlo duaivpe wow
acpigyst 0,06 mol KClO3 v Siedayeton n avtidpuon:
C1zHz20u(aq) + BKCIOs(aq) — 12C0:(g) + 11H:0(£) + 8KCl(aq)
Av xata Tyv avriopaon shevBepdinke mtocd Deppomrac oo pe 45 kl. va vmohoyiotet n evlarnia (AH) mc avriopaonc. Te
noao BepuotnTac won 1) eviainio ovniotooty onc ieg ouvBnxec.
z)

Meypt 1o 190 cdve 1) podpn mopinda Moy 1) LoV yVOGTI EXPIKING] 0VGIL Kot Yia TOAAG ¥ POVIa YPICLHOTOIODVTEY Yo
OTPUTIOTIKONS GKOMOVNS. LT MEPES P0G APICGILONOIEITAL GE TUPOTEXVT|HCTe Ko o omia afinnxot tomov. Tlepieger piypa
vitpmcov xadion (KNGs), Betov (S) ket avlipaxa (C) xat xuta v avagphesn owefayetar n eviidpacn (1)

2KNO;(s) + 3C{s) + S{s) — K25(s) + Na(g) + 3C0O.{g) (1)
IMocomra pabvpng mopindag palog 27 g mov mepiEyel 10 Tpio CVTIOPOVIE OF CTOLEIONETPINT] OVOAOYIO GVOPAEYETOL Kal TTO-
payetor tocd Bepudmrag ico pe 58 kJ.
¢) Na vaoloynotel o dywoc Tov napayduevey aepiov o cuvBijes otic onoies o ypaupopopards oyxoc etvar Vi =24 L'mol™.
B) Na vroloynotei 1 evBalnic (AH) mic evridpaong (1). H iy mg evBadniog xm 1o napayoépevo moco Bepponytos avnotor-
yobv ot ibieg covBiwec,
Syevwes avopmés palec. K39, N:14. 0:16.C:12, $:32. REL- M= -0 [z]
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