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3.1 Oééa — Baoeig

3.1.1 I'evika

e ——

To 0&€a K 01 BAoelg amoTeAOVV TIG KUPLOTEPES
Katnyopiec yMUIKOV evdce®v, yoti mailovv
oNUoVTIKO poro ot (on Hog.

Mepwkd o&éa yvorotd amd Tnv Kadnpepvi) Lo

Ovopa

KITPIKO 0&y

0o&d 0&H

OKETVAOG OAKVAKO 0ED
ackopPikd o0&y

Beud o&n
VIPOYA®PIKS 0ED
avOpakikd 0&H
POGPOPIKO 0&L

AMNMUKOS TOTOG

H.CHO

376577
HC,H,0,
HC,H,0

974

HCHO

276076 6
HSO,
HCI
H,CO,
H,PO,

7oV PpiokeTor

Aepovia, ...

&ldr

aompivn
Brapivn C
umotopieg

Yoo TpIKO VYPO
0EePLOvYO TOTA
coca 1 pepsi cola

Mepwég paceig yvoroté amo v kadnuepiviy Lo

Ovopa IMMKOS TOmog ~ mov PpiockeTor
vopo&eidio Tov vatpiov NaOH KaBapIoTIKG,
(Koo TIKY 6Od0) @OVOPVOV omd A,

OTOPPAKTUCE

VITTpOV
v3poteidio Tov acPeotiov Ca(OH), 0o PectovEpPO
VOpo&eidio Tov payvnoiov Mg(OH), avtioéva ydmo
oppovio NH, KkofapioTicd

TPOTOVTUL
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3.1.2 I616u)iec Ol éwv kat Baoewv

Ta 0&€a ka1 o1 PAGEIS EYOVV KATOEG YOPOKTN-
PLOTIKES 1O1OTNTES, KOWVEG Yo kKGBE KaTnyopia.
a. T'evon
Olo ta 0&€a Eyovv Evn yebom, OAeg ot aocelg
TTUCPT).

B. Allayn TOv YPORATOS TOV HEIKTOV
Agikteg ovopaloviot KAToEg YNUIKES OVGiEg oL

MidAupa pH  Tevikdg , , , . .
oToleg, OTaV TEpOGeS’COV’COﬂ O€ UIKPEC TTOCOTNTEG

AeikT
owes |1 KOKKIVD (og otaydvec) o daAvpata o&Emv 1 Pdoewv,
SN0 5 YPOUATICOVV TO SLHAVLA SLOPOPETIKAL, OV QLT
3 nePLEYEL 0EV, am’ 0,TL, av TEPLEYEL Pdo).
ng’vtgpd g :E‘;‘IS;GA' Ot mo cvvndiopévor deikteg etvon o Papupa Tov
6 nAoTpomiov, N eavolo@BaAEV, TO TGEL, O YVUOG
oubetepo | 7 | npdaivo amd KOKKIVO Adyavo, 0 yupog amd Batdpovpa.
ehagpd S Eﬁ;’g'vo' To Béppa Tov NAtoTpomiov ypopatileTar KOK-
Paoiks 10 fnpe KWV, OTaV TO TPOGHEGOLLE GE dLdAV Lo 0EE0G Kot
oyupd 1; umie, 6tav 10 TPochicovpie og dtdAvpo Baong.
Baoio |13 | goens Av c’ éva dyvwoto didAvpo tpocHBEcovpe Pap-
14 1o MA0Tpomion Kot T0 StAVp YPOUATIOTED

KOKKWVO, TOTE TO O1dAvpa eivan OEvo, Evd av
ypouatiotel pmAe, stval faciko.

H @awvolo@Badeivn, evod oe ypopatileton og
6&wo odlvpa (elvar dypoun), xpopatileTot
évtova KOKKIvN Tpog Lo og Pactkd dtdAvpa.

Y. pH (mg-ya)
To pH eivar pio apOuntikn kiipoko and 0 €wg
14 mov deiyvel méco 6Evo 1 Toco Pacikod gival
- 74—
o5 vo Paoiks éva voaTIKO ddivpa, otovg 25 °C.
Otav 10 pH &vdg dedvpatog ivar 7, tote 10
dtddvpa gival ovdéTepo.
To pH om xAipoka 0-7 yapaktnpiler 6&wva

— O
—
— o
[—
— s
— o1
— @
[— 0o
— o

1011121314
.

* dtoAvpatoa kot ot kAipako 7-14 Boaocikd
To pH BiaAdpatog SLOLM)uaw.
opiCetal wg: Ooo mo pukpd gtvar to pH ot khipoka 0-7, 1660
pH= -log[H']

m1o0 6&wvo givar to dtdlvpa Kat, 660 To PEYAAO
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ot KAMpoka 7-14, 1660 mo Paciko.

Tnv tyn tov pH €vog dloAdpaTog propovpe vo
TNV TPOGAIOPIGOVLE, KATE TPOGEYYIOT| LE TOVG
delkteg N pe meyapeTpkd yapti (yopti epmo-
TIGUEVO pE OEIKTEG) 1), Me peyaAdTepn axpifela,
e €101KO Opyavo, Tov ovoudletal TeXGUETPO.

Twég pH d0@épov copdraov

Topo pH Xopo
YOO TPIKO VYPO 2,0 | vepd (kabapd) 7,0
Aepovoyvpog 2,3 | aipo 74
&idn 2,8 | afy6 (compdon) 7.8
agpovya avoyoktikd | 3,0 | vepd Bokaoovo 8,0
Kpooi 3,5 | poyepua) cdda (aq) 9,0
YOUOG TOPTOKAALOD 3,5 | comovwt (aq) 8-10
TOULOTOYVROG 4,2 | aoBeotovepo 11
umrdpa 4,5 | koBopotd ommov | 10-12
KapES (EAANVIKOG) 5,0 | (ne oppeovie)
vepd Bpoyng 5,6 | amoppocticd, vt 13
v 6,5 | pov (aq)

0. Efovoetépmon
Eovoetépmon ovopdletarn avtidpaon petasd
€vOG 0EE0G Kat oG BAoTg 1oL To SYNUATIGUO GANTOG:
HCl +NaOH - NaCl + H,O
2 mpdén N eEovdeTépmon yivetat pe Toug eENG
TPOTOLG;
1. Ze ddlvpa o&€og mpocsBétovpe Paon
2. Xg ddAvpa Bdong tpocBétovpe 0&D
3. Avapryvbovpe dtdavpa 0&€og pe oo féong
Orav og ditdAvpa 0£€0g, 6T0 0moio EYOVLE TPOG-
Béoel Myeg otayoves Ogiktn, TpocHETOLVLE GTASIOKA
0€ HKPES TOGOTNTES O1dALUA BAGNG, TN OTIYUN TTOVL
TELEUDMVELT) OVTIOPAGT) EEOVOETEPMOTG, T1 GTLYLN| TOL
&xel avtdpdoet 6AN n TocoOTNTA TOL 0&E0G pE TNV
nocoTNTA NG Pdong mov mpocsbécape, o deikTng
apyilet va oALGCEL YpOLLOL.

[Mexapetpikd xapti

Mexdpetpo

laxupn
Baon

(NaOH) \

loxupd

o&u
[ch\
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€. Avtidopaon ToV 0EEMV pe pétario
Otav 6 voatikd didAvpa 0EEog TpocBécovpie
g SPadHa HETAAAO, eKADETAL aéPLo VOPOYOVO (Ha(g))

HX Zl’l(s) + 2HC1(aq) - Zl’lClz(aq) + Hz(g)
2nucioon: Ot cvppolcpoi HClpg, ZnClyyg
IMAdvovy vdatikd dreAvpata Twv evocewv HCI
kot ZnCl, avtictouya.

Zn Nepd

ot. Hiektpun] ayoyypnotnre ko nhektpoivon
VOUTIKOV OL0ADPNATOV 0EEMV Kot facemv.
Av og amAd NAeKTPKO KOKAOUO TapERPEr-
Aovpe voaTikd ddAvpa 0EEoc M fhoemg, dtomi-
OTMOVOVUE OTL TO dLIAVA TOV 0EEOG Kot TO 016
Avpa g Paong eivor aymyoi Tov NAEKTPIKOD
pevpatoc. o to Adyo avtd ta 0&éa kot o1 fdoelg
ovopalovtol NAEKTPOAVTES.
2ty Katnyopio Tov NAEKTPOAVTAOV OVIKEL Kot
{o GAAN PEYAAT KOTYopio YNUIKOV EVOCEWV,
T0 GrhOTa.
o OTOV GE VOATIKO SLOAL AL

i o&éog 1 Paomng, Pubicov-
pe 600 PHeTaAAIKEG POPTL-

Avti6paon tou Zne pE
uBpoxAwpiko oku

OUEVEG TAGIKEG, TOTE OTNV
k60050 ekAvETAL VIPOYO-
Vo, av 1o dtdAvpa givat
ddAvpo 0&€0¢ Ko 6TV Avodo eKADETIL 0EVYOVO,
av 1o dtlvpa gtvar dtdlvpa Baong.

|y
=

3.1.3 Oplopdc. upbBoziopdc kat Ovopatozoyia

Oléwv

Opropdg, Zopporopog tov OEE@Y

2Ouemvo. pe Tov optopd Tov Zovnooy YKoV
Arrhenius (1887), o&éa ovopdloviot ekeiveg ot
ANUIKES EVDGELS TTOL, OTAV O10ADOVTOL GTO VEPD,
dtvouv mg katidvta, katidvta vdpoyovou (H) kot g
aviovta, aviovio A*, 6tav 1o A* propei va givan F-,
CI, Br, I ] apyntikd moAvatopukd ovidv: .. NO,~
NOs5, SOs%, SO4&, ... (PAéne mopdypago 2.5.2)
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YOUQOVO LLE TOV TAPUTAVE® OPIGUO O YNUIKOG

TOMOg TV 0&EMV lvat:
HA

Emedn 6ha ta o&éa katd TN S1AVOT| TOVG GTO
vepd divouy katidvta H, Oleg o1 Kovég 1010t Teg
TV 0&E®V N 0 OEIVOC YOPAKTAPAG TOV EVOCEDY
tov TOmov HiA, opeiletal 6To KOO GLOTATIKO
TOVG, TO KaTov H.

Ovopoartoroyio Tov O&Emv

m  To o&éa HyA mov dev mepiéyovv o&uyodvo
(A=F, Cl, Br, I, S)
Ovopdlovior GOUE®VA LLE TO TPOTLTO:
VOpo — Ovopa A
Hopoodetyuazo.:
HF: vdpopbdpro,
HBr: vopofpdyuo,
H,S: vopobeto.
Ta véatikd dAVHATO TOV TPONYOVUEV®OV
o&éwv ovopdlovtat: vopo - Gvopa A -1k6+oED
Hopoodetyuazo.:
HClaq)00poyAmpikd 0EH
H,S(aq):00p0Betikd 0&H

m  Too&éa HiA mov mepiéyovv o&uydvo (A=o&vyo-
VOUYO TOAVOTOUIKO OVIOV)
ovopdlovrai: 6vopa A + 0&H
Hopoodetyuazo.:
NO;™: vitpddeg aviov
NOs5™: vitpikod aviov
SO5*": Beuddeg avidov
SO4*: Bgucd avidv

HCI: vdpoyropro,
HI: vdpoimdio,

— HNOz: vitpmdeg 0£0
— HNO;: vitpikd 0&0
- H>S0s: Be1ddeg 0£H
— H>S04: Bgukd o0&y

3.1.4 Opuopdc. ZupbBozriopdc kat Ovopatoroyia
Baoewv
Opopog, Zvppfoiopiog Baoswv
YOpeova pe tov opiopd Tov Loundov ynukon
Arrhenius (1887), Bdoeig ovopdlovtar exeiveg ot
YNUIKES EVDGELS TOV, OTAV O10AVOVTOL GTO VEPD,
dtvouv wg aviovta, avidvia vopo&vAiov (OHY) kot

Ta ofea Biakpivo-
vtal e Movonpwtl-
Kd (HA), 6nou x=1,

kai ge MNoAunpwrtikd,
6nou x = 2, n.x. yia
x=20 Binpwtikd oEy.

*

Ta of€a nou Bev
nepiexouv ofuyovo
Katad [.U.P.A.C.
ovopdCovtar: ubpo-
yovo - dévopa avio-
viog A

mn.x.

HF: uBpoyoévo @Bo-
pibio

HBr: ubpoydvo Bpw-
piio

He=S: ubpoydvo oou-
AiBio

*

Epneipik€g ovopaai-
€C HEPIKWV OEEWV:
HCI|: onipto tou
dAatoc:

H=S0a4: BrepioAl
HNOaz: akouapopte

01 Bdoeig Biakpivo-
vtal e Movonpwtl-
kég (MOH), énou
y=1, xar ge [MoAu-
NPWTIKEG, 6rou y=2.
M.x. yra y=2 0
Binpwtikr Bdon
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H appwvia eivail
pia Bdon nou Bev
nepiexer OH agto
Hép16 tng. Otav
B1oAdetal 6pwe ato
vepo, Bivelr OH:

NHsz+H20 - NHa"+0H"

01 PBdoeig katd
I.UP.A.C ovopdCo-
vtal: évopa M +
ubpoteibio

n.x.

NaOH: vétpio ubpo-
Eeibio

Fe(OH)s: ainpocg (1)
uBpoteibio

Epneipikég ovopaai-
£G HEPIKWV Bdoewv:
NaOH: kauatikn
g6ba r} o6ba

KOH: kauatikn
notaoa

®G KOTIOVTA, KATIOVTO LETOAAOL MY™,
SOUPOVO [LE TOV TOPOTAVE® OPIoUO O YNUIKOG
TOMOG TV Phoewv elvar:

M(OH),

Eme1on) 6Aeg o1 Bdoeig katd tn dS1Avon Tovg 6T
vepo dlvouv aviovta OH™, 6Aeg o1 KowvE 1010TNTEG
TV Bacewv 1 0 PacKOS YOPAKTPOS TOV EVOCEDV
tov TOmov M(OH)y, op&idetal 610 KOO GLGTOTIKO
Tovg, T0 avidv OH™.

Ovopatoroyio Bdosmv

Ovoudlovion COUP®VA LLE TO TPOTLTO:

vopoteioro Tov M.

THopaoeiyuoza:

NaOH: vdpo&eidio tov vatpiov

KOH:  vdpoteidio tov KaAiov

Ca(OH),: vdpo&eidio Tov acPeotiov

Otav to pétarro M éyxel meprocdtepovg anod é-
vav apBpovg 0Eeldmong, Tote dimla 6To Gvoua TOV
UETAAAOVL YPAPOLLE AATIVIKOVS ap1O oS TOL avTi-
oToL oV aplfnol 0&eidmong

THopooeiyuora:

Fe(OH),: vdpo&eidio Tov aiompov (1)

Fe(OH);: vdpo&eidio Tov cdnpov (1II)

3.1.5 loxupad kat Aodevr] Oééa kat loxupée kat
Aodeveic Baoeic

Ioyvpd o&éa ovoudlovtal ekeiva ta oéa ta
omoia, OTav 010ADOVTOL GTO VEPD, OAL TOLG TO LOPLOL
ductovtal TANPwS o€ 16VTO.

ILy. to o&€a HCI, HBr, HI, HNO, givat ioyvpd
0&éa, OTMG ATOOEIKVOETOL TELPOUOTIKA.

Orav drtodvovpe HCI oo vepd, dha ta popro HCI
duotavtol o€ 10vTa:

HCluy - H'ag+ Clhag

Orovpporopot HClg), H ag), Cl ) delyvouv 0Tt
ké0e popro HCl ko ka0 10v H 1 ke 16v CI™ «etvan
eykAmPBlopévoy péca o’évav opiopévo aplopnd
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popiwv vepod M «eivatl evodatopévo», Ommg
ovvnBilovpe va Aépe ot yYAwooa g Xnpetog.

e vo0TIKO dtdAvpa 0&€og dev VILAPYOLY AdLA-
oToto poplo 0EEOC.

AcBevn) o&éa ovopdalovion ekelva Ta 0&éa Ta
omoia, 0TaV S10AHOVTOL GTO VEPD, £VOL TOGOGTO TV
popimv mov £xovv dtolvbel duotavtot 6€ 1OVTa, EVO
TOL VTTOAOUTO, EVUOATOUEVA LOPLOL TOPAUEVOVY 0016
oTaTO.

Ioyvpég Phoelg ovopdlovtan exeiveg o Bacelg
ot omoieg, 6Tav dlaAvovTal 6To vepd, dticTavTal
TANPOG € 10VTa.

IT.y., ot Baoeig NaOH, KOH, Ca(OH), givat
woyvpég Paoelg, OT®MG AmodEIKVIETAL TELPO-
LTI,

Otav dwodvovpe NaOH oto vepd, 6An 1 moco-
ra dticToTon TANPoG o€ 1Ovta Na™ kot 1évta OH™:
NaOHug — Na'ag + OH )

Ot 1oyvpég Pacelg ovopalovtan kot EVOLIAVTEGS,
EVM OVEOLAAVTEG Elval EKEIVEC TOV, OTAV OLOAVOVTOL
070 vEPD, £V TOGOGTO TNG TOCHTNTOG TTOV LAV KE
dtiotatot 6€ 10vTa, VO 1 VTOAOITN TOGOTITO KOTO-
KaOeTon pe ™ popen wnpatoc.

Iy, 6tav daAvcovpe oto vepd Fe(OH),, mov
elvar dvoddAvtn Pdon, Ho pkpr TocoOTNTO Ot-
ioToTon o€ 10vTaL

FC(OH)Z(S) - FCH(aq) +2OH_(aq)

Kat 10 vtoromo mocootd katokdadetal pe

Hopen wipatog.

AadBevn otéa

Coca Cola:
(PWaopIKG 0EU
=iB1: oEIkd ou
NAepovi: KITpIkG 0EU
Aanipivn: aketulo-
oaAIKUAIKG 08U

To uBpokudvio
(HCN) eivar aoBe-
vég ofU kal 1axupo
BnAntrpio.
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AuabBikég evwaoeig
gival oI evwaoelg
nou anoteAolveal
pévo anoé 6uo
atoixeia.

Ta oEeibia ovopdCo-
vtal Kal ge Bdan tov
ap1Bpod atdpwyv ofu-
yovou mnou neplie-
XOUV 0T0o PopIo Toug,
n.x.

NO: povoEeibio tou
alwtou

S0z: 6i10Eeibio Ttou
Beiou

P20s: nevto&eibio
TOU (Pwaipou
Mn0Oz: B10Eeibio Ttou
payyaviou

Ta o&eibia kata
|.lUP.AC. ovopdCo-
vtal: 6vopa X - oiei-
610

n.x.

Ca0: aoBeartio ofei-
6o

CO: avBpaka povo-
Eeibio

N20s: 81dCwto tpio-
Eeibio

*

3.2 O&¢idia
= Opopdg, Zvpporiopoc ko Ovopotoroyio

O&eidra ovopdlovatl ot SLAdIKEG EVAOGELS
SeOpwv otoryeimv (LETAAL®V 1| AUETOAAW®Y) pE
10 0&VYOVO.

To o&eidto copPorilovior pe Tov mopoKAToO

ANUKS TOTO:
2,04

= Ovopatoroyio oEedimv
Ovopdlovior GOUE®VA LLE TO TPOTLTO:
0&eioto Tov — ovopa X

Hopoodetyuoza:
CaO o&eidto tov acPeatiov
ALO, o&gid1o Tov apythiov
FeO o&gidto tov ownpov (II)
FeO, o&eidio ov cdnpov (IIT)
(0[0) povo&eidio tov avOpaka
Co, d10&eido Tov avBpaxa
N,O, Tp1o&eidio Tov aldTov
N,O, nevto&eidio Tov aldTov

= Ta&ivopnon Tov o&edimv
1. 'O&wa o&eiora 1) avvdpites oEEwv ovopalovral

ekelva Ta 0EE1d10 (KUPIMG TOV QUETAAAW®V) TOV
omoimVv Ta HOPLOL TPOKVTTOLV ATO HOPLOL 0EEWDV
HE amOoTOoT Lopiwv vepo.
Hopaodciypota

HzSO3 — Hzo bnd SOZ

HzSO4 - Hzo g SO3

2HNO3 - Hzo - NZOS

2H;PO, - 3H, 0 — P,0:s
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2.

Baowd o&giorwa 1] avvdpites fasewv ovopdlo-
vton exeiva To 0&eidia (Kuplog TV HETAAAWY)
OV TPOKVTTOLV Ao TIS PACELS e amdomaoT
vePO.
Hopaodciypota
Ca(OH), — H,O - CaO
2NaOH — HzO — NazO
2AI(OH); — 3H.O0 - ALO;

= O&eiown oty kKaOnuepv] pog Lom
To Kovoaépla TV ALTOKIVITOV, TOV CTUOUOV

NAEKTPIKNG EVEPYELAG, TOV PLOUNYAVIDV KOl TNG
KEVTIPIKNG BEpravong mepiéyovv opiopéva o&eidia
T0. OTOi0, EKTOG TOL OTL TPOKAAOVV cofapd Tpo-
BAnpata pbmavong tov puoikoy mwePPAAiovTog,
€Yovv Kol coPapég EMMTOOELS GTNV VYELD TOV
avOpamov.

Avtd etvau:

To povo&eidio tov avOpaxa, To onoio TpokaAet
0€ OYETIKA HKPEG TOGOTNTEG VOUTIO, TOVOKE-
(QOAO M YEVIKT KATOTOVIOT) KOl GE PLEYOADTEPES
TOGOTNTES EMPEPEL ATMAELL TOV ALGONCEDV 1|
Kot Odvarto.

To d10&eid10 oL GvBpaxa, To omoio TpoKaAet
T0 YVOGTO GUIVOLEVO TOV BEPLOKNTTIOL, TOV V-
Buvetar yio v avénon g Beppokpaciog otov
TAOVI TN LOG.

To d10&eidro tov Oeiov (SO2) Kot Ta 0&eid1a TOL
alotov (NOx), Ta omoio. GUUUETEXOVY GTO
oynuatiopd g 6&vng Ppoyng Kot tng Kamvo-
UiYAng, TPoKaAdVTAG cofopd OVOTVELGTIK
npofAnuara.

Mepikd oeibia n.y.
Zn0, Sn0O, Al20s
Aéyovtal enapote-
piCovta, yiati dAAo-
TE gUPNEpPIPEPOVTAI
wg 6Eiva kal dAote
WG PBaagikad
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Ta dAata Biakpivo-
vTal oe otuyovouya,
n.x. CaC0Os, Na=504
Kal pn otuyovouya,
n.x. NaCl, KzS

*

Epneipikég ovopaaieg
HEPIKWV aAdTwV:
NaCl: aAdti
NaHCOas: payeipikn
og6ba
CaCO0as: agPeotdAiBog

Ta dAata katd
I.UP.A.C. ovopa-
Covtal wg efnc:
dévopa katiévtog M
+ dvopa aviovtog A
pe katdAnén -ibio.
n.x.

NaCl: vétpio xAwpi-
6o

KaS: kdAlo gouApi-
6o

FeCla: aifnpog (I
xAwpiBio

3.3 Alara
= Opopoc, ocvppfoiopdg kon ovopatoroyio

Aloto ovopalovtat ol yNUIKEG EVOGELG 01 OTTOTES,
Katd ) dlvon Tovg 6To vePD, divouy m¢ KaTLOV,
KaTOV petddiov MY* kol o¢ avidov, A*, aviov
apetdrrov (F-, CI-, Br, I, S%) 1} moAvatopuko 16v
(NO[, NO37, SO327, SO427 g o )

ZOUPOVO [LE TOV TOPOATAVE® OPIGUO O YNUKOG
TOHmMog TV aAdToV Ba sivat:

MA,

Ovopartoroyio aAdTOV
®  Alato ov dev mepLEyovy 0&uyovo
(A=F, CL Br, 1, S, CN)

Ovopdlovtot cOLPMVA LE TO TPATLTO:
ovopa A — ovyo(s) + ovopo M
Hopooetyuoza:

aiog ovopocia

NoCl | yhoprodyo varpio

NH,CI YA®PLovY0 AUL®VIO

K,S Be100y0 KGO

KCN KLOWVIOUYO KOAL0

FeCl, o provyog cidnpog(1l)
1N dyAwprovyog Gidnpog
FeCl, yAoprovyog oidnpog(IIl)
N TIPYA®PLOVY0G 6idMNPOg
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Alata mov TepiEyovy o&uyodvo
(A*": 0EVYOVOVY0 TOAVATOKO OVIOV)

Ovopdlovior GOUE®VA LLE TO TPOTLTO:

6vopa A + 6vopa M

Hopooetyuoza:

ahag ovopoocia

KNO vupddeg KdAlo

2
KNO VIpKo KGAL0

3
Na,SO, [ Oeuxo vérplo

NaHSO, [ 6&wo Oeurd vérpro
FeSO, Beuiog cidonpog (II)

Fe(SO,), | Oeukdg cidnpog (III)

*

Ovopaogia «katd
LUPAC. dévopa M
+ 6vopa A.

n.x.

KNQOz: kAo vitpwbeg
Na2S0a: vdtpio Beiko
NaHS04: vdtpio
uBpoyodvo Belko
FeS0a4: aibnpog (1)
Belkog
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E

+«Q

Evépyea

aviieph Ve v

EvB6Beppn avtibpaan

»Q

Evépyeia

E o v

EEwBeppun avtibpaon

01 nepigodtepeg avtl-
Bpdoeig yivovtal nio ypr-
yopa 6tav auEdvetal n
Beppokpaaia

3.4 Xnuixég Avtiopdoelg
3.4.1 Tureivat ot xnpikéc avadpaoeic

Xnukn avtidpaon 1 ynUKO GUIvOpPEVO ovo-
péleton kGO petafoin, kotd v omoia amd pio M
TEPIOCOTEPES YNMKEG 0VGIEG (AVTIOP®VTA) oML~
ovpyeital TOLAGYIGTOV pio VEQ YNLUKT| 0vGia (TPoid-
Vo).

Ka0e ymuucn avtiopaon mpaypotomoteiton KATw
a6 opropéveg cuvinkeg mieong (P) kot Beppokpa-
olag (0).

Otov po ynukn ovtidopoacn amoppopd Beppo-
mra Yo vo Tpaypotonombet, n avtidpacn ovo-
péleton €vo60epun Kot 0tov ekAvEL Bepuotna,
eEm0epn.

TayvTnTo yMuKng avtidpacns n puOUos peta-
BoAng mpoidvimv 1 avtidpdviov (puOuods Tapayw-
NG TPOIOVI®OV 1| PLOUOS KOTAVAAMONG OVTIOP®-
Vtwv) ovopdletal 1 LETOPOAT TNG GLYKEVIP®ONG
TPOTOVTIWV 1 OVTIOPDOVT®V GTI LOVASO TOV XPOVOUL.

Hoapayovreg mov ennpedlovy TNV TOYVTNTO
YNUKNGS avTIOpaoNg

= H ovykévipmon TV avTiopovTov
Ortav av&hver 1 cLYKEVIPOON TOV OVTIOPOVI®V,
av&dvet kat 1 oy hTNTe TS AVTIOPOOTC.

= HOgppoxpoocio
H toydmta m¢ avtidpaong av&dvel, 6tav
avédver 1 Oegppokpacio. o mapdderypa, n
aAAoiwon TV Tpoeinmy gival Eva GhHVoLo amd
ANUIKEG OVTIOPAGELS. XTO YLYEID TO TPOPLLLNL
J1aTN-pOVVTOL TEPLGGOTEPO YPOVO, YIOTL 1] TOYD-
T TOV AVTIOPAGE®V OALOIMGNG TOVG EAATTM-
VETOL PE TNV eAdTToN NG Bepprokpaciag.

m  OvkotordTeg
KoataAidteg ovopdlovtot ot ynuikég ovcie mov
av&hvouv Vv TaydTNTO Hog avTidpoons Kot
TOPAUEVOVLY OVOALOTWTEG HETO TO TEAOG TNG
avTiOpOoNC.
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Ewdkdtepa o1 KaTaAVTEG TOV EMTOYVVOVV TIG
avTphoelg Tov (oviavov (QuTiK®v kot (ot-
KOV) opyavicpov ovopdlovrtal ProkataivTeg )
évlopa.

m H smeavewo eragng
Otav og o MUKy ovtiopoon GLUUETEYOLV
oteped coUTA, 1 TOYOLTNTO TNG AVTIOPAONS
av&avel pe v avénomn e ETPAVELNS TOV
OTEPEDV COUATOV.
H emdveio evog otepeol avédvel pe v
KATATUNGN TOv, 6Tay dNANON GTAEL OE PIKPO-
TEPO KOUUATLOL.
INo Topddetypo, to kpdTEPO KOUUATIO KAP-
Bouvo katyovtat ypryopdtepa amd To LEYOAD-
TEPOL.

Amodo00n YUK avTiOpaoNg

Amddooon pag ynUkng avtidpaong ovoudletat
0 AOY0G NG mocHTNTOG EVOC TPOIOVTOG TOV TTaLip-
VOULUE TTPOKTIKG TPOG TNV TOCOTNTO TOL 1010V
TPOTOVTOG OV EMPETE VAL TAPOLE OE®PNTIKA.

H andédooon pog aviidpaong exepaletal o
10600610 %o.

Mo mapddetypa, av katd v avtiopacn aldTtov
(N2) xarvopoyovov (Hz) yio tnv Topackeun oppum-
viag (NHs), maipvovpe 20g appmviag, eve Bewpn-
Tkd Oa Enpene vo mapovpe 40g Tov id1ov TpoidvToc,
N anddoon NG avtidopacns avtig Ba sivat:

:2—8-100:50%

3.4.2 XupBoitopdc Xxnpikwv avudpdoewyv -
xnpkég edlomoerg

Ot ymuikég avtopdoelg copPorilovtal pe Tig
IMukég e§lonoeic.
e ka0e ynukn e&lowon YpAapovE:

01 PiokatoAdteg
evCupa mapouaid

n

Couv peydAn eEeibi-
keuan kal abpavo-
nolouvtal ge Bep-

Hokpagieg peya
Autepeg and 50°C
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2e kG@Be xnpikn
avtiBpaan 1oxuel o
vopoc tng acBap-
giag tng UAng (Bio-
Tpnang tng patac)
6nAabn n pata twv
avtiBpwvtwyv eival
ion pe tn pala twv
npoiovtwv.

APIZTEPA Tn xn- AEZIA Tn XNUIKNA

MIKA oudia n TIC ouaCia N TIC XNWI-
XNUIKEG OUCIEG D KEC ouoiec mMou
nou avTidpouv napayovTal

(ANTIAPQNTA) (MPOTONTA)

Ké0e ymuun e&icwon ypapetol oe 600 oTdoo:

210 APAOTO 6TAGLO YPAPOLLLE TOVS YNUIKOVG TV-
TOLE TOV OVTIOPDOVTOV KOl TOV TPOTOVT®V TNG OVTi-
dpoong.

[MoopddetypLo, Yo vorypoyoupe T ynkn eéicmon
™G OVTIOPAGTG TOV LAPOYOVOL LE TO OELYOVO Y1d. TO
CYNUATIGUO VEPOV, TPAOTO, YPAPOLUE TOLE YNHKOVS
TOTTOVG TOV AVTIOPOVTOV KL TMV TPOIOVTMV:

2H, + O, - 2H;O

270 08VTEPO GTAOL0 KAVOLLLE TNV 1G0GTAOION
¢ elowong.

Mo ymukn e&iowon etvan .loootadiopuévn, 6tav
0 aplOPdS TOV ATOU®V TOV GTOLYELMY TOV TOIPVOLV
UEPOG GTY YNLUKT avTiOpOoT), Eivar 0 1010 6TO TPH-
TO KOl 6TO 0€0TEPO PEAOG TG YNKNG e&lomonc.

H 1cootd0uion pog ynukng e&icwong metv-
yotveTon TomofeTOVTOG KATAAANAOVG GUVTEAEGTES, OL
omoiot ovoudlovtal ouVTEAESTES YN IKIG EElomong,
GTOLG YNMIKOVG TOTTOVS OVTIOPOVIWV KO TPOIOVTWV
™G yMukng e€lowong, €161 dote 0 aplBudS TV
atopmv kdbe otoryeiov va ivan o id10¢ Ko oo SVO
HEAN NG YMHkNG eEicwON.

['o mapdoetypa, av otny e&icmon

H2 + 02 — HzO

tomofetricovpe cuvtereot 2 oto H, kon 2 oto H,O:

2H, + O, - 2H;O

n ymukn e&icwon eivan icoctadpiopuévn:

['o To vVEpOoYOVO ExovpE:

2 x 2 =4 dropa (2H,) oto mpdTo péLOC

Ko 2 x 2 =4 droua (2H,0) oto devtepO HEAOG

['o to 0&uyovo Exovpe:

2 dropa (O,) 610 TPM®TO UEAOG

2 droua (2H,0) oto devtepo péLog
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3.5 Taéwvounon twv ynuikoy aviiopacewy
3.5.1 Avudpaoerc oovdeonc

AVO 1] TEPLGGOTEPEC OVGIEC EVOVOVTOL KOl
oynpotiCouv pia véa ovaia
B AVTIOPAOELS TOV GTOLYEIMV PE TO 0EVYOVO Y10
T0 oYMNOTIoRO o&erdimv

[Mapadeiypota:
4Na(s) + Oz(g) — 2N320(5)
2Mgy t+ Oy - 2MgOy
4Fe(s) + 302(g) — 2F6203(5)
Se) T Oy - SOy
Ce T Oy - COxyy

Znucioon: H ypryopn avtidpaor pog ovoiog
(otoryeiov N yNUIKNG évmong) pe to 0Euyovo, Tov
oLVOOEVETAL OO EKAVGT EVEPYELOG LE TN LOPON
Q®TOG 1 Kot Beppdtrag, ovopdletol Kavo).

B AVTIOPAOELS PETAAA®V pE OPETOALY

Hopaodsiypato:

2Na(s) + Clz(g) - 2NaCl(s)
Mgy + Fay - Mghyy
Fe(s) + S(t) # FGS(S)

Znuciowon: Me 10 A oopfolrilovpe v avri-
dpacn mov yivetal pe amoppdenon OepuodTnToc M
ue Béppavon.

B AVTIOPAGELS VOPOYOVOV PE APETULAD,
Hopadeiyporao:

Hi(g) + Xuo(g) — 2HX(g), 6mov X=F, Cl, Br, |

Hy(g) +S(s) - HaS(g),

3Ha(g) + Na(g) —~ 2NHs(g)

B AvTI0paoels 0edimv pe vepo
m  To o&eildia Tov petdArmv:
K,O, Na,O, CaO, BaO

avTIOPOVV e TO vePSH Kot oynpatilovv Paon
(néBodog mapacikevng Paong)

Hopadeiyporao:

KzO(s) + HzO(t) - 2KOH(aq),

To vdtplo kaiyetal dto
kaBapd oEuydvo pe kitpivn
A6ya, axnuatiCovtag oei-
610 tou vatpiou (Na,0)

YOYPY ETPAVELD ._

g -

e
_/.
Sy i
V3poyoVo
e — |

“——
vepo
Kartd tnv avtibpaon tou
uBpoydvou pe to oEuyovo
rapdyetal vepo
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KCIO,
L — R

ﬂ \1"'
g

napaokeur oEuyévou ano
to XAwpIKS KAAIO

CaO(s) + HzO(z) — Ca(OH)z(aq)
m  To 0&eidio TV mEPIEGOTEPOV OUETAAAWDV OVTL-
dpovv pe 1o vepod kat oynuatifouv 0&H (LEBodog
TAPUCKELNG 0EEWV).

HMopadeiypoara:
NZOS(g) + HZO(Q) - 2vHNO3(aq)
SOs9 + H:Opy - HaSOueg

3.5.2 Avudpdaoeic arroovvdeonc 1} Staonaong

Mia ynukn Evoor dactdtot 6€ dV0 1| TEPLOCO-
TEPEC YNUIKEG OVGIEG

HMopadeiypoara:
HgO, > Hg, + Oy,
Ca(OH), —%> CaO, + H,0

CaCO, SN CaO, + CO,,
KCIO,, —— KCl  + O,

3.5.3 Avudpdoetc 1oxup@v NAeKIPOAUTOV
(LoxupV o ¢V, LXUP@V Bdoewv Kat loxu-

POV A2AIWV JLE 10 VEPO)

Ot 1ovpoi NhexTpoADTES doTAVTOL TANPWS GE
wovta (Katovta Kot avidvta), 6tov SIeADovTal 6To
vepo.

HMopadeiypoara:

—0 5 Hiy+

H,0 _
% H+(aq) + 3(aq)

H,O - _
—2— K+ (aq)

B H,O 2 B -
( )2(5) — T(ag) +2 (aq)

9 — = Na'w+ T
T H,O T T 2-
2 4y T 2 Tt i
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O acBeveig nAekTporvTeg duoTAVIO HEPIKDG
(dtiotatot éva T0cosTO Amd T HLHAVUEVA LOPLOL)
o€ 10vTa, 6Tav dS1AvoVTOL GTO VEPO.

7 N\

Amo to cuvnOiopéva oEEa 1oupd elvar To:
HC], HBI', HI, HNO3, H,SO,
Ko ae0gvi] ta:
H.,S, HNO,, HsPO,
Amno 11 ovvnOiouéveg Pacelg woyvpéc 1
guoralvTEg etvar ta vOpoLeidia:

KOH, NaOH, Ca(OH),, Ba(OH),
Kol ac0gveig 1 Ov6dLaAVTES TO VOPOLEidLO
TOV OAOV LETAAA®V.

Evowdivta kot dvedidivte drota

Ta dAata, To omoio 6To LOPLO TOVG TEPEYOVY
évo, oo to kotovta Na*, K, NH, ™1 éva amod
ta aviovta NO;, X (X=Cl, Br, 1), HCO,,
SO,”, F eivar evdiddvta, ektog tov AgX,
PbX,, Hg,X,, CuX, Ogto0vymv katr feukov
aldtov Tov Wvtev Ca?', Ba*', Sr?*, Pb*'.

\\ J

3.54 Avudpdoeic 16viov (KAudvimy - aviéviwy)

To dtdAvpa mov mpokvTTel and avauén 6vo
StAvpateV, gival SuVATOV Vo, OMGEL AVTIOPAGELS
KATIOVTIOV — aVIOVTOV, 0TaV oynuatileTton acBevig
NAEKTPOADTNG.

Hopadeiypora:

m  Koatd mv avéuén stoiopatog o&€og (aohevoic
N woyvpov) pe ddAvpa Pdong (dvodtdAvTG 1
ELOLIAVTNG) TO OLBAVLLOL TTOV TPOKVTTEL, TEPIEYEL
ta1ovio H' (mepiéyovton 6to didhvpa Tov 0£€04)
kol OH™ (mepiéyovtan 6to ditdlvpa fdong).

To wovta H kot OH™ avtidpovv ko oynuatiovv
H,0, mov givat évag moAd achevig nhektpoAdTng:
H'ay + OH gy — HaOg

H avtidopaon eEovdetépwong tov HCI pe 1o
NaOH oc¢ voatikd S1dALUO TOPIGTAVETOL UE TNV
TOPOKATO GVVOAKT eElomon:

01 avtiBpdoeig 16-
Vtwv ovopdgovtal
Kal petabBeTikég
avtiBpdaelg, 6nou n
"avtaAdayn" twv
I6VTWV yivetal katd
TO gxnpa:

AMBH + AR

AMAR) + [BH)
Mia avtibpaon pe-
taBetikn yivetal,
€0o0ov kAnolo ano
Ta npoiovta "ne-
@tel" wg ifnpa n
"(peuyel" wGg a€pio
n eivar agBevng
nAektpoAutng.
Mepikd a€pia oe
ouvnBeig ouvBnkec:
HCI, HBr, HI, HaS,
COs, S0z, NH3
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Otav ota npoidvta
tng avtibpaong oxn-
patiCovzar:

H2COs kai NH40H,
ypd@oupe avti-
otolxa CO2+H=0 kat
NHa+H=0

Avdpign 6iaAdipatog AgNOs
pe 8idAupa KCI.
Mapatnpolpe to oxnpati-
gpé eveg Aeukou atepeol
nou kataPBuBiCetal atov
nuBpéva tou notnpiou

HCl(aq) + NaOH(aq) — NaCl(aq) + HzO(()

m Kotd mv avauén swidpotoc HCI pe didivpa

K,S 1o dtdhvpa mov mpokdmtel mepiéyet To v
H*, CI, K’ S§*

MBavég aviwdpdoeig petadd katdviov —

aVIOVTOV
K'agtClag - KClag (1)
2H'ap + 5876 - HoSay (2)

H avtidpaon (1) d¢ yivetar, yati to KCl givan
10YLPHS NAEKTPOADTNG KOl O1 1GYLPOL NAEKTPOAVTEG
070 vepd dtioTovion og 1vTa 1 AAMOS Ot 16YVPoi
NAekTpoAnTEG ¢ oynpatifovrotl pésa oto vepo.

H avtidpaon (2) yivetar, yiati to HsS givor acOe-
VNG NAEKTPOADTNG Kot ot acBeveic nAekTpoAdTEg
oynuatifovrol péca 6to vepd amod to 1OVTa TOVG.

Yuvolikn e&iocwon:

2HClug+ KoSeg — 2KClis)+ HaSqg)

m Kotd mv avauén swivpatog KCI (1oyvpodg
NAEKTPOALTNG) pe ddAvpa AgNO; (1oyvpdc
NAEKTPOAVTNC) YiveTaL M avTiopaon:

Ag'g T Clag — AgClg

Eneon 10 dhag AgCl katakdBetar g oteped,
ovopudletatl ilnpa kot n avtiotoyn avrtidpaon,
avtidpaon kedilnong.

Yuvolikn e&iocwon:

KClug+ AgNOsag —  AgCley+ KNOsq)

3.5.5 Avudpdoerc anifc avakartaoraorn¢

AnM) avTikatdoeTacn ovopdletol n ovtidpaon,
Katd TV omoia éva ototyeio X avtikabiotd Eva GAlo
B Mydtepo dpactikd amd to X o€ pio Tov éveon
BA:

X+BA - XA+ B

Ta otoyeio X, B etvor pétaida (1o Z 1o dpacTtikd
a6 to B) kot 1o A apétailo 1 o otoyeio X, B
etvar apétodia (to Z mo dpactikd omd to B) kot o
A pétairo.

H cepd dpaotikdtTog TV T GLVNOIGUEVDV
peTAAL®V giva:
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K>Ba>Ca>Na>Mg>Al>Mn>7n>Cr>Fe
>H>Cu>Hg>Ag>Pt>Au

2yucioon: To H aviketl, 66OV apopd T ynikn
TOV POCTIKOTNTA, GTNV KOTNYOPio TV UETAAL®V.

H cepd dpaoctikdtnTog twv To cuvndicpévaov
apeTaAA®V glvat:

CF>O>N,CI>Br>S,C,I>

Hopadeiyporao:

B ZOUQOVO LE TN GEPA SPACTIKOTNTOS TOV LETOA-
Aov, 10 K glvar mo dpactikd otoyyeio amd to
Mg.’Etot, katd myv avtidpaon tov K pe 1o MgCl,
EYoupe:

2K(S) + MgClz(aq) - 2KC1(aq) + Mg(s)
H avtidopaon:
Zl’l(s) + 2NaC1(aq) #»
d¢ yiverat, ywati o Zn givar Ayodtepo dpactikd
otoryeio amod to Na.

B XOpQovo pe TN GELPE OpaAcTIKOTNTAS TOV
apetdAwv, o Cl; givau o 6pactiké and to Br,.
‘Etot, katd v avtidpaon tov Cl, pe to KBr
EYOouueE:

Clyg + 2KBrug — 2KClag) + Brag
m  Havrtidpaon:
Clyg + 2KFug 4
o¢ yiverat, yiati to Cly efvon Artydtepo dpaotikd
otoyeio amo to F.
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Otav éva pétairo
noAu 6paatikdtepo
tou H (K, Na, Ca,
Ba) avtibpdoel pe
veEPO, napAyel agpl-
0 He kar Tnv avti-
gtoixn PBdon tou
petdAdou. n.y.
2Nats] + 2H20u

— 2Na0Huag + Heg

BaCoupe taivia xah-
KoU ge B1dAupa vitpl-
Kou apyupou (AgNO,).
O xaAkoég avtikaBiotd
TOV dpyupo.

(Cus + AgNOszeg —
— Cu(NO3z)ztaq + EAg[s]]

91




A€vtpa KateaTpappevo
ano 6&ivn Bpoxn

H 6€ivn Bpoxn ivai
KOTAagTPOWIKA YIa T
XxAwpiba kal tnv
navia. Z' autnv
oeiletal n kata-
gtpopn xIA1dBwyv
gTpeppdtwy Baowy,
kaBwg kar n e&a-
dvign wapiwv ano
noAA€g Aipveg kal
notdpla ge 0Ao-
KAnpo tov nAavrtn.

3.6 Ta oééa, o1 facelg, ta olciola Kal Ta.
alozto oty Kelnuepvy puag {on

3.6.1 Ol Bpoxi

To vepd g Bpoyng eivar 6&wvo (éxer pH=5,5)
AOy® ¢ mapovasiog Tov CO, TG aTHOCOUPAS, TO
omoio dlaAVETAL EAAYIOTA GTO VEPH Kol Oivel
avOpoKikd 0&H:

COxy + H:O0py == HrCO30g

‘Exet mapatmpnOet 6t 10 vepd ™G Ppoyng otig
TOAEIG Kot 0TI Propnyavikég meproyés Exet pH < 5,5,
onradn pkpoTepo Tov pH AdYy® ¢ Tapovsiog Tov
CO; g aTHOcPUIPOC.

Orav 1o vepd g Bpoyng Exet pH pikpodtepo g
CPLGIOAOYIKNG TWNS» 5,5, TdTE M Bpoyn ovopdaleTon
o).

Ta k0Pl GLGTATIKA TNG OEIVNG PpoyNg eivar Tal
oyvpd o&éa H,SO4 kot HNOs, ta omoia oyn-
patifovror amd ta o&gidia SO, kot NO,, mov omo-
TEAOVV TOLG KVPLOTEPOVS PVTTOVG TNG OTLOCPOLPOG.

To mopandve ofeldia petatpémovtal pe v
enidpaocm Tov 0&uydvoL TG ATUOGPALPOS KoL TOV

vepov g Ppoyng o€ o&La
o 0,, H,0 o
— 2
2(g) 2 4(aq)
0,, H,0
— 2
2(g) 3(aq)

Zuvnbmg ot £pYooTacto Kaoems HalovT Kot
TETPELAIOV, Y10, VO ATOQVYOLV TNV TOTIKT pOTOVOT),
YPNOILOTOLOVV KATVOdOY0LG peydiov vyoug (200
1 300 m), pe amotédeopa -pe ™ fonfeta evvoikmv
avépmv- va petapepovtot ot pumot SO, kot NO» 6g
HEYAAES OMOGTACELS, YIMAO®Y YIAMOUETP®V HEGOL
oe Alyeg pépeg.

‘Eto1, 10 0épa g pomavong kabictaton and
TomKo o€ €0V, and eBviKd oe drakpaTikd Kot amd
dlokpoTIKd og debvic.
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To PBopeloavatorkd tuquo tov HITA éxet
ocvvnBwg 6&wvn Bpoyn ne pH pikpotepo an’ 6,11 o€
Ao PLEPM NG XDPOGC.

Eniong, o Kavaddg mapamoveitat 6Tt to Yoaunio
pH @V AMipvav, mov eiye og GLVETELR TOV 0QOVICUO
TOV Yapldv, opeiletal, o€ £€vo TOGOGTO, GTN
petapopd pvrov and tig HITA. ITapopoia, ot
YrkavotvaPikég yopeg pe TI¢ TOAAEG Alpveg
TOPOTOVOLVTOL Y10 TN HETaPOPE SO, ard v AyyAio:
01 pUTTOL GLGGMOPEVOVTOL TO YELLADVO GTO YLOVIO, KO,
OTOV AELOVOVV, LETAPEPOVY HEYAAEG TOGOTNTES
6&vov ovo1dV 6TIG MuVeC.

Ta maykdoua okoAoyikd mpoPApata ole-
PELVAOVTOL LE TNV EKTEAEGT] TOADTAOK®V EPELV-
TIKOV TPOYPOUUATOV, GTA OTOLd GUUUETEYOVV
ToAAOl EMGTHHOVES O1APOP®V EWOTIKOTATOV, UE
okomd va. gvtomicovv TN dlakivnomn, tn dlacmopd
KaODS Kot TIG LETATPOTES TV VIO eEETAGT POTTWV.
Meléteg 6&wvng Bpoyng €xovv yivel tehevtaio Kot
otnv Abnva.

Ot oworoyiKég emmTmoelg TG 6&vng Ppoyng
dev £yovv TANP®G ekt Ol Ko avapgifoia amo-
TEAOVV éva TEPITAOKO TPOPANUA. XTIC EMMTAOCELG
nepAapBavovTol 1) anEAVOUEVT EKTTAVGT TOV PLTMV
KoL TOV 0EVTPpOV artd T BPENTIKG GVGTUTIKA TOVG,
1 ATOAELD CULOVTIKOV GUGTUTIKMY GTOLYEIDV TOV
€0G(pOLG, OTIMG T.). TOL 0oPECTION, HETAPOAEG GTOVG
pLOLOYVG petaforicpol Kot yovipomoinong tov
OPYOVICUAOV KOt TELOG 1) 0EIVIOT TV AUVOV KoL TOV
TOTOUDV.

3.6.2 IlepBarriovukéc enunwoetc twv o ediwv

wou Jdeilou

.  Emnartoocsig otov avOpmmo
Kot ta 600 0&eidia Beiov, To SO, kot o SOs,
OV AMOTEAOVV YOPOUKTNPLGTIKOVG POTOVG TNG
atpdocealpag, €ivar aypoa. To SO, €yet
JMEPAGTIKY| Kot £pEOIOTIKY OGN, VD TO SO;

Ta vekpd autd wapia
eival anotéAeapa tng
punavang
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Blopnxavikry punavan
TNG atpooalpag

ZUYKEVTPOGT)

SO, o¢ ppm*

elvat po ToAv dpacTikn Ko O1aBpmTiKT ovaia.
O1 SVOUEVEIG EMIMTAOGELS TOV TOPATAVE® ALEPIWV
pOTwV, pali pe To awpoVUEVO COUATIOW TNG
aTLOCPOPOS, EKONAMVOVTAL GTNV LYELD TOV
avOponwv kol Tov (dov, 6To PUTE Kol 6T
VAMKA (OTKOOOLKA DAIKA, LETOAAQ, Lvnueia).
To SO, TposPairel TV OpOGT, TO FEPLA KOIL TO
OVOTTVELGTIKO GVGTN O TOL avOpdTOV.

ZVUATONOTO

3-5 OVTIANTT OCUN
8 - 10 gpediopol Tov eapuyya
10 - 50 epedicpol Tov patdv, fyog
50 - 100 Méyiot duipketa mopapovig 30min

400 - 500 Enucivéovn ) mopapiovn

Ippm = 1mgSO2 / m* apa

Emntooeg oto gutd

To SO, mpocParret ta putd. ExBeon tov putdv
oe peyareg ovykevipooels SO, v pkpo
YPOVIKO dtaoTn o TpokaAel o&eia dnAnTnpia-
G1)] TOV PLTOV, |L€ GUVETELD TN VEKPOGT TUN LA~
TOV TOV QUAL®V, T0 0TTola TEAIKA EnpaivovTal.
Moaxpotepn €kBeon oe LIKPOTEPESG GLYKEVTP®-
o€1g SO, Tpokadrel ypovIeS ONANTNPLAGELS TOV
QLTOV, Tov Yoapaktnpilovtar and Paduiaio
KITpivViopa TV OAA®V eE0LTIOG TNG VOGTOANG
TOV UNYOVIGHOD TNG YAWPOPOAANC.
Emopdoeig ota vikd

To SO, emdpd ToKILOTPOTWOC 5 TANOD PO TV
YPNOCULOTOLOVUEVDV VAIKADV.

AvEavetat o xpovog ENpavong TV eAdoypo-
pétov

AvEaveton 1 SaPpwon TV HETAAL®Y Kol TV
KPOUATOV TEPLGGOTEPO TPOSPAALOVTAL O Gi-
dMpog, 0 xaAvPag Kot 0 YevdapyvpoC.

94 KE®AAAIO 3: O=FA - BAEIX - OZEIAIA - AAATA - ANTIAPAZEIX



v. IlpooBaiier ta vodvolpno vikd (Boppdxt,
HOAAL), TO €A KO TO YOPTi, ONANOT LELDVETOL
N avOekTIKOTNTAE TOVG Kot amoypwpotilovtal.

0. Av&avetal n eBopa ka1 Sdfpwon TV oko-
SOUIKADOV VAIKOV.

€. Ilpoxaliel yoyomoinon t@v pHopudpov TwV O1-
KOOOUMDV KOl TOV HLOPUAPIVOV VN UEi®V.
Apykd to SO, pe v enidopacn tov O, KoL Tov
H,O petatpénetar o HoSO4. To HoSO, emidpd
oto CaCO, Tov HOpUAPOL 1} TOV HAPUAPIVOL
puvnueiov kot to petatpénel oe CaSOy4 (YOWoQ):
CaCO3(S)+stO4(aq) — CaSO4(S)+C02(g)+H20(L)
Eneon 1o CaSO, €xel mepimov dmAdolo dyko
and to CaCO;, emépyetal dO1dykwon Kot Opvpt-
HOTIGUOC TOL LOPUAPOV.

3.6.3 Enundoeic twv ofediov tou al(drou oro
@uoko6 nepibBairirov

n Emntoocsic tov ofediov tov aloTtov otny
vyeio Tov avlponrov kol Tov ooV
To NO &ivon Gypopo kot doopo aépto, eva 1o NO,
elvarl aéplo pe kaotavEpLOPo YpdUaL KoL Oto-
TMEPACTIKY| OGUT|. Odvatol avBpdmwy amd NO dev
avopEpOnKay, aALd LTAPYEL TAVTOTE O KiVOLVOg
¢ o&eidwong tov mpog NO,, 10 omoio eivan
téocepig popég To&ikdtepo and o NO.
To NO,, mov etvan T10E K 0€pP1o, TPoSPAALEL TOVG
TVEVLOVEG KOl GE HEYAAEC CVYKEVIPDOELS
TPOKOAEL TVELLOVIKO OTOM LA
2uykevrpaooelg NO, ueyodvtepeg omd 100 ppm givan
Bavatneopeg v o tepiocdTepa (oa kot o 90%
TV OovATOV TPOEPYETAL OO TVEVLLOVIKO OIS LLOL.
H éx0gom tov avBpomov oe cuykevipwoelg S0 —
100 ppm NO; ywo optopévo Aemtd pPéypt pio mpo
TPOKOAEL EVTOVO €pEDIGIO GTOVE TVEDLOVEG, TTOV
dwpkel 6 - 8 gfoopddes, evd n ékbeon tov oe
ovykevipwoelg 150 - 200 ppm NO, mpoxoiet
ovvnBwg to Bdvarto.
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»  Emntdosg tov ocedimv Tov aldtov 61o guTd

O emmtdoelc Tov o&ewinv tov aldTov oTN
QLTA Elval CNUOVTIKEC.
Epyaomprokd teipdpoto mov Eytvav og dtépopa
QLTA, OTMG TO PapPakt, To AcOA K.0. £dE1EQV
ot 1 ékBeon| tovg o atposealpa Ippm NO,
v 48 dpeg TPoKAAEGE TNV EULPAVIOT] KNAIO®V
oT0 VAL, EVD 1) EKOECT) GE GLYKEVTPMOGELS 3-
5 ppm og NO, 1 20 dpeg TPOKAAEGE TNV EUPA-
VIO VEKPOGEWV KaTO KNAOES 6Tl QOAQ.

m Enidpaon tov ofsdiov tov aldTov ota
vAMKA
To NO, petatpémetor 6ty atpdcEAPO GE
HNO; mov givat ioyvpod 0&o.

To HNO; mpokarel S14fpwon TovV HETAAMKOV
KATOOKELOV, KOOGS Kot petatponn tov CaCO;
TOV LOPUAPOV KOl TOV LOPUAPIVOV UVTUEIDV
og Ca(NO,), (viTpomoinen pappapov):
CaCOs+2HNOs3(ag) » Ca(NO3)25+CO2+H20q,
To vepod g Ppoync amopakpvVeEL TO EVOEAVTO
Ca(NOs), a1 TIG EMPAVELES TOV HOPLAPOV KO
TOV LOPUAPIVOV LV UEI®V, TPOKOADVTOS £TC1
ONUOAVTIKY) KOTAGTPOPT).

3.6.4 Olé¢a karBdaoerc tou edagouc

I'evikéd, To pH tov €6d9ovg kupaiverar petadd 4
ko 8. Ta acPectoMBukd £0don eivor Pacukd (Eyxovv
pH > 7), ev®d To PaATdON Kot TO NPUIGTEOYEVODS
npoélevong etvar 6O&wva (€xovv pH < 7).

Ta wepiocdTEPA PLTA gvdOoKIUOVV o pH:6-7
(mepimov ovdETEPO). Mepikd putd, OTwg Ta peikia,
N KaoTovid, 1 Kapéa ypetalovat 0Evo £6apog,
eV GALa, OTTmG 1) 04V Ko 1 AePavTa yperalovton

01 aCaleeg euBokipouv B(xcu(é éSU.(pOg.
oe 6va ebaepn Twég pH gvdokiunong opiouévov eutdv ,
OEVTpOV:
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KOPTog neproyn pH

UNA0, VIOLLATOL 55-6,8
KapOTO, Adyovo 6,0 - 7,5
KPEUUVAL, HLOpOVAL 6,5-7,5
ToTdTo 5,0-6,5
dVOGLOG 7,0 - 8,0
QpaovAa 5,0-7,0
AEULOVL, TOPTOKAM 6,0-7,0

Elvat tpo@avég 0Tt ot oypOTEG KOt 6501 0GYOA0V-
VTOL LLE TNV KNTOVPIKN TPEmEL va. Yvopilovv to pH
TOV £3GPOVS, MGTE VAL TO d10pHMGOVY, av dev givat
KOTAAANAO, Y10, VO avorrTuy 8oV Ta. QUTA 1) T OEVTPOL
oV BEAOVY VO PLTEYOLV.

Av 10 £d0¢oc etvar 6&wvo pe pH < 6 1 Bacukd pe
pH > 7, t0te pe KatdAnin mtocotTO Pocikcol 1
6&wvov Mmdopatog avtiototrya to pH €pyeton oy
nepoyn 6 - 7, OMOV €LOOKIUOVV TO. TEPICTOTEPQL
QLTA N SévTpal.

3.6.5 Towypnfgpata eviopwy kat e§oudetépworn

Ta dtdpopa éviopn (péAooeg, KoOvvoVTLA,
oPNYKES) O100ETOVY G «OUVVTIKA OTTAM 0&Ea 1)
Baoelg, T omoia eAevBEPOVOLV GTO TIUMN LA «TOV
ex0poH».

210 toipmnuo ot HEAIGGES Kol To. KOVVOLTLN
elevBepdvouvv o0&y, to omoio umopel va e&ovde-
tepwBel pe ddhvpo appoviog (NHs) 1 dtdivpa
payepikng co6oag (NaHCOs), mov kot ta 600 givot
Backd drodvuata.

Y10 toiummuo ot e yKeg eErevBepdvoLvV Bdon,
n omoio pmopel va eovdetepwbel pe Eidr N pe
Aepovi, mov etvan ovsieg 0&Iveg.

0 kanvég eubokipei
ge eBdpn pe TIpEg
pH 5-5,8

To toipnnpa tng
pyEAiggag elgdyel
gTov 0pyaviopo pe-
Bavikd ofu (HCOOH)
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*

>ta olUpa undpxel
HIKPr] moootnta ou-
pikoU oE€og nou ae
naBoloyik€g nepi-
ntwoelg aufdvetal
kal anotelei aitia
Bnuioupyiag oupi-
kAGc apBpitibag

*

2Toug pUEG OUOOW-
peletal yaAaktiko
ofU petd and €vto-
VN Owpatikry aokn-
gn agtnv napouaia
TOU o@eiletal n
aigBnon tng kénw-
ong

3.6.6 O{éa oro oopa pacg

To yaoTpiKd vypo, SNAadN TO LYPO GTO GTOUAYL
pag, meptéyel vdpoyropikd o&H (HCL), kot to pH
elvar epinmov 2 (moAd 6&vo, 1060 OV Pmopel va
O10AVGEL TOALE HETOALD KOl VO TPV CEL TO
pdppapo!). To 6&vo didAvpa Tov oTopdyov Bonda
01N ST TV TPOP®V Kol GTN YDVEYT TOVG.

H xaovpa mov vimBovpe pepikés opég 610
OTOUAYL LaG, OQEIAETAL GTNV AOENGT) TG TOGOTNTOG
tov HCI xot avtipetoniletor pe payeptky coda
(NaHCOs) 1 pe avtio&va yamio Tov Teptéyouvy Kd-
nowa Baon, 6nwg Al(OH); 1 Mg(OH)s.

Ot mapandve ovciec oto otopudyt e&ovdete-
povovv v nepicoeia Tov HCI ko e&adeipovv tnv
eVOYANGT Ao TNV KOOVPOL:

NaHCO,,,, + HCl ., — NaCl ,, +CO,, + H,0,,,
Mg(OH),  +2HCl,, — MgCl,, +2H,0,,
AI(OH),  +3HCI,, — AICL, +3H,0,,

To aipa pag éxet pH = 7,4, 10 onoio dwotnpeiton
G€ QT TNV TN UE SLAPOPA STHADLLOTO TTOV LTTAP-
YOLV GTOV OPYOVIGUO LLOG.

To dreAvpata avtd Teptéyovv avhpakikd oy,
avOpaKIKA AAUTOL, POCEOPLKEH GAATO K.OL.

Av 10 pH tov aipatog pog yiver pikpdtepo tov
7,2 10te Tabaivoupe 0EE@ON, TOV £XEL MG CLVETELDL
mv gpedvion kopatos. Av 1o pH tov aipatog pog
yivel peyaddtepo tov 7,6 101 mobaivovpe aAKGA®-
G1], TOL GLVOOEVETAL OO HVTKN aKOiaL.

To pH tov 6éppatog pog Exet Tipég HETAED S Kot
5,6. Ta acBevi 0&éa Tov déppatog mapepmodilovv
™V avamTuén Paktnpidimy Kot LKpPOOPYOVIGUMV,
OV VILAPYOVV GTO EEMTEPIKO TEPPAAAOV.

H @Bopd tov dovtimv (0dovTikn| tepnddva) opei-
Aetar kvpimg otovg voatavOpakeg (Cayapn,
yAokodn, GO, .. .) TOV TPOPOY KoL 6Ta. okt pidto
OV VTLAPYOVV GTO GTOWA LLOG.

98 KE®AAAIO 3: O=FA - BAEIX - OZEIAIA - AAATA - ANTIAPAZEIX



To Baktnpidia petatpémovv ) Lhyapn o€ o&éa,
omote dnpovpyeitan 6Ewvo mepPdidov pe pH:4-5.

To 0&éa avTd KaTaoTPEPOVY TO GUAATO (ad0LpLo-
VTiv) TOV EMKOAVTTEL TA OOVTLO KoLl SMULOVPYOVV
TPUTOL.

To mpdPAn e TG TEPNOOGVOGS OVTIHETOTILETAL, OV
TEPLOPICOVE TNV KATOVAA®ON YAVK®V Ko Coryo-
POVY®V AVOYVKTIKGOV Kat fovptsilovpie Ta dOvVTLOL
nog pe eBoplovyo 0d0VTOTOGTA.

3.6.7 Ywaraxtiteg - tazaypiteg

211G 06 PECTOMOUEG TEPLOYES VITAPYOVY GTTHALOL
LLE OTAAAKTITEG (GTNV 0POPT)) KO GTOAXYUITES (GTO
£00.p0g), ot omoiot oynuoatilovron o¢ e€ng:

To vepd g Bpoyng, mov mepiéyel CO,, Otav me-
pacel and 0oPECTOMOIKE TETPMOUATO LETATPETEL TO
CaCOs; og gvdrdivto Ca(HCO:;),:

CaCOs + COzaq + H2Opy - Ca(HCO:s)2ag)

To véatukod didAvpa tov Ca(HCOs), ptdvel otnyv
0pOPN TOL GTNACIOV KL TEPTEL LE T1 LOPPN LIKPOV
oTOYOVOV 6TO £00.00G,.

KaBag o1 otaydveg méptouvv, 10 vepd e€atpileton
ka1 10 evdtdAvto Ca(HCO:s), petatpénetal o€ dvo-
dtdAvto CaCOs, KOPLO GLGTATIKO TV GTOAUKTITMV,
mov kpépovtal omd o B0A0 Tov oTnAaiov:

Ca(HCO3)2(aq) — CaCO3(s) + COz(g) + HzO(z)

Me v 1010 axpipog depyacio ot otaydveg
drdvpatog Ca(HCOs), mov méptovv 610 £00.(p0g
10V omnAaiov oynuatilovy TOVG GTAANYUITES, TV
omoimv to KOplo cvotatiko givar to CaCOs-

>niAaia otnv EA-
A&Ba pe otalaypi-
TEG KAl OTAAAKTITEG:
m [epdpatog (lwawivey)
B ANgTpdTng (Zeppwv)
B AIpoU (Aakwviag)
| Avtindpou

m XaAk181krig

m MeAiBoviou (Kpritng)

K.d.

>nAAaio ge otaAaktiteg
Kal gtalaypiteg
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a. [Tolec anod tic mapokdTm TpoTd-

iv.

iv.
3.2

|kl
.

Iii.

iv.

iv.
3.3

100

o€l eival cmoTég (X) Ko Toteg
AavBacpéveg (A);

Ta 0&€a €xovv vy yebon

To 0&€a aALGLovV TO YPOLLOL TOV
Bappatog nAtotponiov oo KOK-
Kivo ¢ peveledl

. Ta voatikd dteAvpata twv o&é-

@V Vol NAEKTPIKA oydY Lol

To 0&€a elvat Evoelg mov Tepié-
xovv 0&uYHVo GTO HOPLd TOVG
[Towo amd Ta TapakdTem copaTo
etvan o&éa;

CO,, ii. HNO;, iii. CaCOs,
NaOH, v. HC,H;0,, vi. HF

. [Toteg amod T1g TOpaKAT® TPOTA-

o€lg elvarl cmoTég (Z) Ko motleg
havBaouéveg (A);

O Bdioetg Exovv mikpn yedon
Ot Baocelg aAralovy T0 YpoOUOL
™m¢ eawvoAopBaieivng amod a-
YPOUN GE KOKKIVT

Ta voatkd dSwAvuaTa TOV Pd-
ocewv £yovv pH and 7 £wg 14
Ta voatikd draAduato TOV
Bhoewv dev elval niekTpikd

oYYy

[Towo amd To TapakdTm cOUAT
elvan Bdoeg;

NaOH ii. HCOs iii. NH,

Al(OH); v.MgSO, vi. Ca(OH),

Ye éva YOOALVO GOANVA OV
TEPLEYEL VOATIKO SLAAV O VOPO-
YAwpkoL 0&Eog, mpoohitovpe

Y.

0.

Myec otayoveg Bappatog nito-
tpontiov. H adAdayn mov mapatn-
povpe givat:

. To ypodpa tov dradvpatog yi-

vetal kitpvo

. To ypopo tov dtwAdpatog yi-

veton peveledi

To ypodpa tov SreAvpoTog Yi-
VETOL KOKKIVO

[Mopatnpodvtal pucarideg dio-
Eediov tov dvBpaxo

[Tow Tpdtaom elvarn cwot;

34

a.

B.

Tietvon to pH;

[Mog pmopodpue Katd Tpoceyyt-
o1 VO TPOGOL0PIcOVLE TV TIUN
tov pH &vog doAvpatog;

[Towa amd To TOpOKAT® COUATO
gtva 0Ewva, Pactkd 1) ovdétepa;
&, ii. kpooi, iii. afpa, iv. yaio,
vepo (kabapo), vi. vepo Boraoc-
owod

3.5 e Tpelg YuAMVOUuE GOANVEG Te-

pLEyovTal AypoUN LVIATIKA
doAvpato Tov evoceomv A, B
xon I' avtiotorya. I[lpocBétovpe
670 O1dAV O TNG Evmong A Alyeg
OTOYOVES PALLOTOC NAMOTPOTIOL
Kol TO YPOUO TOL YiveTdl
Kkoxkwvo. [IpocBétovpe ot0 016
Aopa g évoong B AMyeg ota-
yoveC @atvorlo@Oaleivng kot To
YPOUO TOV YIVETAL KOKKIVO KO
TEA0G TPOGHETOLLE GTO O1dALLLAL
m¢ I kpn mosdt o wevdop-
YOPOL (Zn)) Ko TapotnpovvToL
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3.6

a.

B.

|kl
.

@LoaAideg aepiov. TToteg amod Tig
evooelg A, B, T eivat o&éa kot
noteg Paoels;

Tiovopaleton eEovdetépmon;

Otav éva 0&Y e€ovdetepdveTan

and pia Paomn, Tt 1010TNTESG EYEL
TO O1AAV L0 TOV TTPOKVTTEL,
o0&veg il Pacikég iii. ovdéTepeg

. Av Bdlovpe TeptocOTEPO 05D GE

éva voaTIKd ddAvpa 0EE0G, TO
pH 0o mopapeivet To 1010;

€ 000aTIKA OLHAV AT TV EVOD-
oewv A ko B petpdron to pH ko
Bpiokovpe pHA=7 kou pHp=8,5.
[Towa amod T1c 6v0 evdoelg A kot
B etvau Baon;

. Zg voatikd ddivpo HCI mov

nepéyel X popa HCl npochétm
voatkd dtdivpa NaOH mov
neptéyely popro NaOH o Alyeg
otayoveg PAUUATOG NALOTPO-
ntiov. To teAkd ddAvpa yiveton
Kkoxkwvo. loyvet:

x>y ii. x=y iil. x<y

. 'Eva atoymuo mpoxdiece Aym

10LPoY 0&£0G oo To 6TOLaL. T Ba
YPNGLOTON|GOVLE (G OVTIO0TO;

i. £idu ii. Mg(OH), iii. SidAvpo HCI

3.9 Na counAnpwboiv ta Keva

a.

B.

2opemva pe tov Arrhenius, o&éa
ovopdlovial ol EVOGELS TTOV,
OTOV OLOAVOVTALOTO .eeevee ey
OVOUV v,
Bdocelc ovppova pe tov
Arrhenius givat o1 evooelg mov,

OTav S1OAVOVTOL OTO ............ ,
otvouv ...........

. E€ovdetépmon ovopdletor n

avtidpaotn HeTa&y eV ...........
KOU UG «eveneeenenenannn. Y. 10

CYNUOTIGHO «enveneeeneneenaenn,

a. [Toec evooeig yapaktnpilovion

o&éa ka1 moteg Poes;

B. Ilog ovuPoiilovror yevika ta. o-

E€a kan o1 facelg;

v. Tlob opeilovton o1 Kovég 1010t TEG

TV 0EEMV Kol 100 TV BAcE®V;

3.11 Na ypoagpovv ot ynukoi tHmot tmv

EVOOEWMV:

a. i.  vitpko o&o

ii. Oeuddec 0&v
iii. avOpokiKd 0&Y
iv.  eoEopkd 0&L
V. vopobelo

vi. V3poidO10

vii. yAopid 0&H
viii. vVOpoKLAVIO

. i.  VOpoeidlo Tov KaAiov

ii. VOpo&eidio Tov payvnciov
iii. VOpoceidio Tov cnpov (1)
iv.  VOpoEeidio Tov YevdapyHpPoL
V.  VOpoéeidio Tov acPestiov
vi. VOpo&eidio Tov vatpiov

vii. appovia

viii. VOpoEeidio Tov aenpov (1)

3.12 No ovopastodv 01 EVOGELS:
a. i. H,SO, ii. HNO, iii. HF

iv. H3PO4 v. HCN vi. HBr

B. i. AI(OH); ii. Ca(OH), iii. NH;

iv. KOH v. Pb(OH), vi. Fe(OH);
vii. Zn(OH), viii. Ba(OH),
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3.13

a. [Tola o&éa ovopdalovtat ioyvpd
Kal woleg Paoelg ovopdlovion
G} VPEC;

B. Na avaeépelg 2 woyvpd o&éa, 2
woyvpés Pacelc, 2 achevn o&a
Kot 2 acBeveig Paocelc.

3.14

a. [Toeg evoeic ovopalovran o&el-
o

B. Iloc ocvpupoirilovtar yevikd to
oeidw;

v. g tagvopovvror ta o&eidia,

3.15

a. Av o€ vepd Tov TEPLEYEL Alyeg
OTAYOVES PAULOTOC NMOTPOTTIOL
eloélBel aéplo d10&eidlo tov
avBpaxa (CO,), T ba mopatn-
pnOet ko yrori;

B. Xe éva motnpt pe vepo TpocHE-
tovpe avudpo CaO ko fubilov-
pe 6vo nAextpdota. To Aopmdkt
TOV NAEKTPIKOD KUKAMUOTOC
avafeln oy ko yoti;

3.16 Na Bpebodv ot avvdpiteg twv
TOPOKAT® 0EEMV Kot fACEDV:

a. HQSO4, HQSO3, HNOQ, H2C03,
H;PO,, HNO;, HCIO;

B. Ca(OH),, Zn(OH),, Al(OH)s,
KOH, NaOH, Fe(OH),, Pb(OH),

317

a. No ypagpodv ot ynuukoi tomot
TOV EVOGEDV:

i. 0&eidio Tov acPestiov

ii. povo&eido Tov dvBpaxa

iii. 510&eid10 TOL Al®TOV

iv. 0&gid10 Tov cudMpov (III)

V. Tp1o&eidio Tov Beiov

102

vi. 0£€1010 TOL KOAloV
B. Na ovopoaoctohv o1 TapakdT®

EVOCELS:
i SOz, ii. NazO, iii. NzOs,
iv. FeO, V. A1203, vi. P203,

vii. NO, viii. Fe;O;

3.18 Na yivein avtietoiyion:

a. COz 1. HzSO4
B. N,Os ii. Al(OH);
v. ALO;  iii. Fe(OH);
6. CaO iv. H,SO;
&. SOQ V. FC(OH)z
oT. SO3 vi. H2C03
Z;. F6203 vii. HNO3
n. FeO viii. Ca(OH),
3.19
a. [Toweg evoeig ovopdlovton aho-
10,

B. Ilog ta&ivopovvro ta dAota;
Y. Amd mow YopaKTNPLOTIKY] OVTi-
dpaomn TPOKVTTEL Eval AL,

3.20
o. [Tog ovopdletor to aAdTt TOL
TPOKVTTEL OO avVTidpaoT EE0V-
OETEPMONG:
i. vitpikov 0&€og pe vopoeidio
TOV vaTpiov;
ii. vVopoyAwpikov o&Eoc pe vopo-
Eeldo Tov apyvpov;
Etvon gvdidivta 1 dveotdivta;
B. Atvetoun avrtidpoaon:
X + Bdon - dlog + vepod
H évoon x éyelpH:
i 7 ii. <7 iii.>7
3.21
a. T1 ypoua Bo mapel 10 dStdAvpo
dlatog NaCl, av mpocBécovpe
6’ aVTO AlyeC GTAYOVES POLVOLO-
@BaAeivng;
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JPAGELG TTOV YIVOVTOL GTO PUOIKO
TEPPAALOV.

i umie ii. aypopo iii. Kdkkivo

B. Tati to voatikd drdivpa NaCl
exetpH=7; 3.25 H &idonoon tov ofgdiov Tov

3.22 vopapyvpov (HgO) ota ototyeia

a. [Tow and T1g TapakdTe TpoTd-
o€lg elvol cmwoTtn;

i. Ta dAroto, Otav dloAvovtol o€
vepo, divouv H™.

ii. Ta dAoto, Otav dloAvovtol o€
vepo, divouv OH™.

iii. To. dAoto, Otav dlaAvovton o€
vepd, o€ divovv ovte H ovte OH-

B. ZvumAnpoote v avtidpaon:
Yopo&eidolo tov acPectiov +
QPOOEOPIKO 050 — ...... +vepd

3.23

a. Na ypoa@odv ot ynuikoi tomot
TOV TOPOKATO AAATOV:

i. avBpaxwko varpuo,

ii. yAoplovyo acPéoTtio,

iii. vitpwo kdlo,

iv.  Bpopovyo appmvio,

V.  QmoQopIKO acPéoTio,

vi. Be00y0 acPéotio,

vii. 6&wo avOpakikd vatpio,

viii. Oguxog oidnpog (III).

B. Na ovopaotobv ta TopoKIT®
GAoos:

i. KNO,, ii. NH4Cl, iii. CaCOs

iv. K;oS,  v. MgBr;, vi. FeSO4

vii. AIQ(SO4)3,, viii. Ca3(PO4)2

Xnuki Avtiopaon
3.24
o. Trovopdletonymukn avtidpaon;
B. Ildg ovpPoriletar po ynukn
avtiopoon;
v. No avoapépete 3 ynuikeg ovti-

oL (VOPEPYLPOG KOl OEVYOVO)

amartel Oeppdtta. H ymucn

avtiopoo):

0&£ei010 TOL VOPAPYVPOL —

vophpyvpog + o&vyovo
etvon eEdBepun N evodBepun;

3.26 ZopumAnpaOoTE TO KEVA UE TIG

KatdAAnAeg AéEelc:

Otav po ynukn avtiopoaon o-
ToppoOPa BepuodTNTO Yo Vo
npaypotonoindei, ovopdaletal
................ Kat, OTov eKADEL
OepudmTa, oo H suvolin
............ TOV AVTIOPAOVIOV givat
{01 UE TN GLUVOMKY| .....veenn....

TOV TPOIOVTMOV.
H avénon g Beppoxpaciog
GUVETAYETOL evvvevvvveeeannnnnn. g

TOOTNTOG LG YN UKN G ovTidpaL-
omnG.

3.27

a. Tv ovopdlovpe TaydInTo Hog
avtidpaong;

B. Ilowor mapdayovtec ennpealovv
TNV TOYVTNTO LLOG YN UIKTG OV Ti-
dpaong;

v. No avagépete pa opyn Kot po
YpYyopn avtidpaon.

0. ot To payntd aAlowwvovton
ypnyopotepa £Em amd To Yuyeio;

€. Alvetoaun avtidpoaon:

C(s) + O — COxg
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T Ba ovpPet oty TaydITA TG
avTidpacng, oV YPNGILOTOL-
COLUE TNV 10100 TOGATNTO OTE-
peol dvBpaka, aAAd ce popen
oKOVNG;

3.28

a. Tt eivar ot Brokatardtec N
évlopa

B. Tt ovopdletor amddoon piog
avtidopoong;

v. Katd v avtidpaon:
2Ha) + Oy — 2H:O0q) mpoé-
Koyav 75g vepov (H,0), evod Oe-
OPNTIKA TEPYEVOLE 2258 VEPOD.
[Towa eivar m amddoon g
avTidopoong;

3.29

a. [Toleg elvar o1 mpovimoBécelg yia
va ylveton pa ovtidpaon

i. KatovVTOC— avidvtog;

ii. amngaviikatactaong;

B. Ioteg katnyopie ynUK®OV avTL-
dpacemV EYOVLE;
Noa avaeépete Evo Tapddety o
yio KéBe xatnyopio avtidpa-
CEMV.

3.30 No cvurAnpwboiv ot mapoakd-
T AVTOPACELS:

. vopoyovo + alwto —

o&eidio tov acPeotiov +vepd —

avOpaxikd acPéctio A

VIPOYAPIKO 05D + VIPOEEidio

TOV KoA{ov —

€. YAwplovyo vatplo + viTpikog

Gpyvpog —

OT. YeLdapyvpog + Beukd oy —

. Bapro +vepd —

1. K&A0 + yAoprodyo Layviolo —

R TR

3.31 No copuminpwBovv ot ynukég
e€lomoelg 6wV and TIg Topa-
KATO yMUIKES aVTIOPAGELS Yivo-
Vo

o. Ca(OH)zaq + H2SO4aq) —
P. HsPOuuq + HCL, ) —

Y. NHsg)+ HNOsqg —

8. COy + Ca(OH)2qq) —

€. NaOHgg) + SOs() —

67. Na;COs(q) + HCl o) —

§. CaSqq + KClaug) -

1. AgNO;g + KClyg) —

0. Pb(NO3)saq) + HaSOsaq) —
t. NaOHg + FeClyq) —

3.32 Na copmAnpwBodv ot ynuikég
e€10MGEIG O0MV aITd TIC TOPAKATM
YNLUCES VTIOPACELS YivOvTOL:

o. Mg + HoSOsq) —
B. Al +HClyg —

Y. Ca + HiPOuug) -
0. Cui) + HClyq —

€. Cue+ AgNO;uq —
ot. K + H.Op) -

C. AugtHClug —
n. Nag + HoOq) -

0. Agy+ HOp —

.. Cai+ NaClygy —
. Al + ZnSOupq —
B. Cly,) + CaBrapg —
Y. Iy + KClug -

. Bryg) + NaF,,) —
18. Fog) + HaSqg) -
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10T. Clz(g) + KI(aq) -

3.33 No mapackevdceTe pe 3 dlopo-
PETIKES avTIOpdoelS (Ypdpovtag
TIC avTioTorKEeG YNUIKES el M-
o€lc) o&éa, Pacelg kot dAata.

3.34

a. Ta o&éa avTidpovv pe PETOALN
OPACTIKOTEPAL TOV ............. KOL
TOPAYOLV ........ X2 ,
onwc:

Mg(g) + HCl(aq) e + .

B. 'Eva didAvpa FeSOs umopodpue
VoL TO SL0TPNGOVLE Y10l LEYAAO
YPOVIKO 140N O GE dOYELD Omd
aAovpivio;

O&¢a, paocerg, o&eiolo ko
aiota oty Kednuepvi) Con

3.35

a. Tietvoin 6&wvn Ppoyn;

B. Tlodg e€nyeiton pe avTdpacelg o
O6&vog yopakTipog g 0EvNG
Bpoyric;

3.36

a. [Toteg elvar o1 emmtdoEIS TNG
o&wvng Ppoxns

i. otov avBpwmno;

ii. otoyapua;

iii. ota euTQ;

iv. 6T LA

B. Twti n 06&wvn Ppoyn eivon kata-
OTPOPIKN YOl TOL LVUELD GTOVG
apPYoLoA0YIKOVG ydpovg; Tldg
OVOLLALETOL TO PUIVOUEVO;

3.37 H 6&wvn Bpoyn €xetpH < 7. Avtd
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opeidetal kupimg.

O XTNV HEYAAN TEPLEKTIKOTTO TNG
atudoeapag og 0&eidia, OTmg To
SO, kot to NO»;

B. e o&éa mov mpokadel ) Ploun-
YOVIKT] pPOTTOVOT);

Y. ZTNV UEYOAN TEPLEKTIKOTNTA TG
atpoceapag og COy;

0. XTOVG OVELOVG TTOL LETOPEPOLV
TOVG AEPLOVG POTOVG TV EPYO-
otaciov and pio meployn o€
GAAN;

3.38

a. [Toteg eivan o1 emmtdoEg TOV
o&ediwv Tov aldtov 6TV VYEia
TV avOpOTOV Kot TV {OwV;

B. Ilolec elvar o1 EMTTOOCELS TOV
o&eiwv tov HBeiov

i. otov avBpwmno;

ii. otaeutd;

iii. ot LAWK

3.39

a. Tvelvorn vitpomoinom tov pop-
uapwv; No ypdyete ™ ynukn
eElowon mov e€nyel 10 Tapomd-
VO QOIVOLEVO.

B. o emidpaom Exern 6Evn Ppo-
AN 6TOLG GOPATIGUEVOLG EEWTE-
PLKOVG TOTYOLE TOV KTIpiwV;

3.40

a. [To0 kvpaiverar to pH tov €34~
oovg;

B. Av 10 £da@og givor mold 6&wvo,
TLTPEMEL VAL KAVEL O YEMPYOS Y10
VoL QUTEYEL LOPOVALD;

v. O xomvog gvdokipet oe £60¢pOG
pe pH>7;

0. Etvar cwotn nopakdto mpotoon;
Ta acBectoMBika £6don eivon
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aAKOAKE Kol cvvendg elvar  3.44 Na yiveln avtictoiyion:
OKOTOAANAQL YL TV KOAMEPYEW @ Safpoon i oynuoTiopds

K& puTOV. HOPUAPOV 1GYLPDY 0EE@Y
amd oEeidw
341 6 0,
. . . POTOVG TG
a. Mati, 6tav vrdpyer xkpion OTpOCEUIPES
o&éwv (HCI) and to ctopdyt B. oynuatiopdc ii. petarpomt
(Bapvotopoyid), cuvictdton M ctohoyptdv  Chyapng oe

xopnynon Mg(OH).; No ypagpet oéa

1 avticToym XMuL e5icOo. v. o0&wn Bpoyn iii. vrepPfoikn

B. Tati ot 0d0vTOéTAGTEG TOV YPT)- éxxpion HCI
CLUOTOLOVUE TTEPIEXOVY PAGELG;
y‘ El:V(Xl Gwo—cﬁ n TE(XpOLKéL‘CCl) npéﬂcacvrl, 0. TSPnSéVQ TV iv. 51(&0717(1(51] TOL
doviidv Ca(HCOs)2

To pH tov déppatog £xet TYES
5-6 KOl GUVETDS Y10, TV TPO- £ KOOVPOLGTO V. QvIidpaon
oTOGi0 TOV TPEMEL VAL XPTGLLO- oTopdyL H>S04 pe CaCOs
TOlL0VUE COUTOVAV KAT. UE

pH=7

3.42

o. ['oti 6710 Toipmnpa g PEMGGOG
ypnoomotov e appmvio (NHs),
EVM GTO TGIUTNIO TNG CONYKAG
ypnoomotovpe Eior | Aepdve,

B. T1 ovopdlovpe o&émon Kot Tt
aAKkGA®oN;

v. Tatito pH ot0 6tép0 pog ehat-
TOvetTal petd omd kabe yeoua;

3.43 [1og oynuatiCovior ot oToio-
KTITEG KO O1 GTOANYLITEG OE OTIN-
Ao ov PBpiokovion oe acPe-
otoMOkég meproyéc; Na ypo-
QOVV 01 YNUIKES EEICADCELS TV
AVTIOPAGEMY TOL TPAYLLOTOTTOL-
00VTOL KOTA TOV GYNUOTIOUO TMV
GTOAOKTITAOV KO GTOUANYLUTDV.
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I'vopilerg oTr...

ATOKMOIKOTTOIN G ETIKETOV

Ot eT1IkéTEC TOV SAPOP®V TPOIOVTWOV TOV YPNGULOTOLOVLE, OGS
dtvouv oA ¥pPNoYLES TANPOPOPIES YO T CWGTY KOt aKivduvT Xpron
t0vG6. [T1o cvykekpipéva ot TikéTEC TOV TPOIOVTIOV HAG KAVOLV
YVOOTA:

®m 71 60GTOGT TOVG (TOL0TIKN - TOGOTIKN)

m TG 00MYieg YPNOELS TOVG

B TOVG KIVOUVOUG Otd TN XPNOT - TIG TPOPLAGEELS

m TNV nuepounvia ANENG Tov TPoidvTog

m 1 eVOEiEelg - avtedeifelg, OTav TPOKELTAL Y10 PAPLOKCL, TOTAL,

TPOPIUAL....

Hopadeiypoto amoKmIKOToINoNS SL0POP®V TPOTIOVTMOV

To Depon (5pacTikn ovoio: TOPAKETAUOAN) Eival EVa avoAyNTIKO -
avtimopetikd edppako. To Depon avakoveilel ypnyopa Kol omo-
TEAEGOTIKG OO TOVG TOVOLGS, TV adlafesia KoL TOV TVUPETO, EMELON
ATOPPOPATOLYPIYOPQ OTTO TO YOUGTPEVIEPIKO COAVAL.

Evéciéers: To Depon eival éva amoteAecUOTIKO KOl ACOAAEG
OAVOAYNTIKO - OVIWTVPETIKO Y10 KATOOTAGELS ONMWG: TOVOKEPAAOG,
TOVOOOVTOG, VELPAAYiES, LLOAYiES, TOVOL apBpdoe®mV, TOVOL TEPLOSOV.
[Tpotipdtar oe Gtopa To omoia TPEMEL VA ATOPEVLYOLV TN ANYN
AKETVAOCAAKLAKOD 0EE0C (AOTTLPIVN) LE 1I0TOPIKO TTEXTIKOV EAKOVG T
ovpikng apbpitidag.

Otrisalin: [TAacTikég apmoOOAES L0 YPNOEMG Y10 TOV KAOUPIGUO
™g puoTng.

To Ostralin givot £va ahatoyo dtdAvpa, Y0pig CLVTNPNTIKE, TPO-
COPHOGHEVO TNV KATAAANAN TukvoTnTo Kot pH yio Ty TtpdAnyn tov
epebiopov g poe. Emiong, mepi€yet kot £€va 6uoTaTIKG TOL EVOL-
VOU®OVEL TO BAEVOYOVO TNG HOTIG.

Coca - Cola: Avayvktiko

2voratika: Nepd, (ayapn, do&eidio tov dvOpaxa, yYp®OOTIKN
(KopoperdypouU), POSPOPIKO 0&D, OPOUATIKEG OVGIES, KAPETVT.

AvaAiwon Katd Tpotipnon mptv 10 TEAOG TS NUEPOUNVING TOV avaL-
YPAPETAL GTO KOVTI.

Xovpot): AvOpakovyo LGIKd HETAAMKO vepd Le TPOocHNKN
dro&ediov Tov dvOpaka.
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Lepiektikotyro:

Koatiévra mg / L Aviovta mg / L
Na* 62,5 Cr 36,5
K* 12,5 HCO, 832,5
Ca™ 168,5 F- 0,3
Mg 52,5 SO, 53,0
NH," 0,5 NO,~ 0,005

Pummaro: Yilokoppévn amoprlotwpévn viopdto
2votatikae: Priloxoppévn amoprotwpévn viopdta. 100% @uoikd tpoidyv,
YOPIg GLVINPNTIKA.

AvaAiwon Katd Tpotiunom mptv 10 TEAOG TS NUEPOUNVING TOV avaL-
YPAPETOL GTO KOVTL.

Xropivn Klinex: Yootikd dtdAvpo vroyAopiddovg vatpiov
(NaClO) pe dpopa Aepdévi. KAGAPIZEI - AEYKAINEI - AITOAY-
MAINEI.

0onyicg Tpopvlaéng Katd ™y ypyon:

Epebilerl ta pdtia kot 1o déppo. DvAdEte to Tpoidv pokpld omd
Toud1d. Xe T e To pLatio 1 To 0€ppa Koo EEmAvpa. Xe mepintmon
Katdmoong mieite £va 1 600 mothpla Yoo 1 vepd Ko {nteiote Tpikn
GUUPBOLA.

I[TPOXOXH: MH XPHXIMOIIOIEITE XAQPINH MAZI ME
AAAA TIPOIONTA. MITIOPEI NA EAEYOEPQ®EI AEPIO XAQPIO,
[TOY EINAITIOAY EITIKINAYNO.

HMEP. AHEHX: 3 ypovio LeTd TNV NUEPOUN VIR TOPAYWOYNG
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IHIINAKAYX ATOMIKOQN BAPON
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