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KepaAaio 7

ANTIAPAZEIX KATIONTOQN

ZTO)XO! :
210 TéA0G QUTHG TNG 8IBAKTIKAG EVOTNTAG Ba MPEMel va UMOPEIG

¢ va KaTataooelg o opadeq Ta KATIOVTA:
Ag+, Pb2+, Cu2+, Cd2+, Sn2+, F93+, AI3+, Cr3+, Zn2+, CGZ+, BGZ*',
Mg2+, K+, Nat.

* va avixveUelg Ta mapandvew Katovta e tn Hoper WNUATog, aKoAoubw-
vtag éva Slaypauua Pong.

® va avixvelelq upoxnUkA Ta aToteia:
K, Na, Ba, Ca, Pb, Cu, Fe, Mn, Co, Ni.




ANTIAPAZEIZ KATIONTQON

210 Ke@AAalo autd, Ba peheTriooupe BewpENTIKA KAl TIELPA-
MATIKA TNV aviXveuon Twv MapakdTw Katioviwy Agt, Pbh2+,
Cu2+, Cd2+, Sn2+, Fe3+, AR+, Cr3+, Zn2+, Ca2+, Ba2+,
Mg2+, K+, kat Nat pe v uypoxnuikr uébodo, 6nwg aut
avapEpBnKe oTo TIPoNYoUeVO KEQAAALO.

KdBe katidv amd ta napandvw Uropel va avayvwpl-
otel oxeTIKd eUKOAQ, [E LA XOPAKTNPLOTIKY aviidpaon, dtav
Bploketal pdvo tou oto didAupa.

MropoUpe, yia mapddelyua, va dlamoTWOOUUE TNV
napoucia katdvtwv Agt o’ éva didAupa, e TV TIPOCBNKN
dlahuparog HCI. To xapaktnploTikd 60AwUa Tou mapatnpeei-
Tal opeiletal oto oxnuatiopd Aeukou Wipatog AgCl, and myv
avtidpaon Twv Katidvtwv Ag* mou unfipxav oto didAupa pe
Ta avidvta Cl - mou mponrABav and to HCI, dnAadn:

Ag+ + Cl- - AgCl |

Edv duwg Ta katidvta Agt Bpiokovrat oto StdAupa palf e
AM\a Katidvta Tmou oxnuartiCouv KL autd Aeukd Cnua, T.y.
Pb2+, téte dev unopoulpe va eipacte BERaloL yia TNV mpos-
Aeuon Tou Wuatog, av, dnkadn, To ({{nua pogpxetal and ta
vta Agt i Tou Pb2+.

H mepauatiki mopeia g Mototikrq AvdAuong mepihap-
Bavel dUo kUpla otadia:

To npwto otddlo eivat To 0TAd0 Tou dlaxWPLoHOU Twv
KaTIOVTWV o€ OHAdES.

To deltepo otddio eival To oTtAdlo TNG AMOUOVWONG TOU
LOVTOG KAl TNG QViXVEUOT|G TOU € OUYKEKPLUEVEG XAPAKTNOL-
OTIKEG AVTIOPATELS.

210 mopandvw Tapddelyua avixveuong TwV KaTIOVTwv
Ag* pe v mpoabrkn avidvtwv CI, o AgCl mou oynuatiCetal
aviyvevetal pe tn didAuor) Tou oe apad didAupa aupwviag,
evw o PbCl, 8¢ dlahvetal oto SidAupa ™G appwviag.

Katd tnv nelpapatikn nmopeia, mpoomaboupe va emtuxou-
ME ETIAEKTIKY) KaTaBUOLo Kal EMIAEKTIKY| emavadidAuo.

Me eriAekTIKf kaTtaBUBLon, yia Tapddetyua, EMmTUyXAavou-
pe TO dlaxwplond SAwv Twv mapandvew Katdviwv (Agt,
Pb2+, Cu2+, Cd2+, Sn2+, Fe3+, AR+, Cr3+, Zn2+, Ca2+,
Ba2+, Mg2+, K*, kat Nat) oe mévre ouddeg.

KdBe opdda katidvtwv dlaxwpiletal and Tig dAAeg pe myv

Kepahaio 7

Ouurnoou ori:

OpLouéveg XNUIKES evw-
oelg, étav dtaAvovrat
0To vepd, dlaomwvral
Kkat divouv BeTikd kat
apvntkd ovra, m.x.
katd ) dtdAuon KoS
0T0 vepd, autd dlaomnd-
Tat (duotatay) ouupwva
ue v avtidpaon:

K,S - 2K+ + S2
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ANTIAPAZEIZ KATIONTQN

NPOooBNKn evég avtidpaotmpiou, mou avaykdalel Ta Wvra mg
OUYKEKPLUEVNG opddag va oxnuatioouv éva i(nua . ‘Etot dla-
xwpifovral and ta urntéAoirna OvTa mou Mapapuévouv JIOAUUEVA.

To ({(nua aropakplvetal pe dmenon.

210 dyBnua npootiBetal Ao avtidpacTtrplo, To oroio Ba
oxnuatilel {{nua pe Ta Wvra mg enduevng ouddag.

H epyacia autr| cuveyiletal, uéxpt va diaxwplotolv Oha
Ta Wvta oe ouddeq.

270 MAPAKATW OXNUa, Paivetal o SlaxwPLOUOS TWV KaTlod-
VTWV 0€ OlAdEG.

Ta katévta mou eMAEXTNKAV Yia va peAeTBolv oe KAbe
oudda eival Ta o XAPAKTNPLOTIKA.



ANTIAPAZEIZ KATIONTQON Kepdhaio 7

‘AyvwoTo d1aAupa
OMAAEZ KATIONTON
I,im,Hu,iv, v

1. MpooBnkn HCI 1M
2. Anénon

|

'ZHOMMAA’E\YTO: AIHOHMA:
OMAAEZ I, I, IV, V
AgCl
PbCl, Mpoaodnkn HoS
kat HCI

=

IZHVA MAYPO: |\ el —  AIHOHMA:

OMAAA I " OMAAEZ Ill, IV, V
CuS, CdS, SnS MoooBrkn HyS
Kat NHj
'|"-. e
(i
IZHMA MAYPO /L . AIHOHMA:
'H AEYKO: =1 OMAAEZ IV,V
OMAAA Il
F6283, A|(OH)3, ,
CT(OH)3 npOOGT]Kr]

(NH4)2CO3

| =

IZHMA AEYKO: /L ;__ OMAAA YV
OMAAA IV = (Adhupa)

CaCO0,, BaCO;, K+, Na+,Mg2+
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KepaAaio 7 ANTIAPAZEIZ KATIONTQN

O nivakag 7.1 mept€xel To avaAuTikd Ta Katiévra Ta&wvo-
unuéva oe mévte ouddeqg, Ta ovouata Twv Wnudtwy kat Ta
XOPOAKTNPLOTIKA TOUG XPWHATA.

ANAAYTIKH
OMAAA KATION | ANTIAPAZTHPIO OMAAAZ [ 2XHMATIZOMENO IZHMA XPQMA
I Ag* | HCI Xhwplolxog dpyupog, AgCl Aeuko
Pb2+ | (YOpoxAwpiko oEU) Xhwptouxog poAupdog,PbCl, \EUKS
I Cu2+ | Ydpdbelo (HoS) N @eloUxoq xahkdg, CuS
BelakeTapiSlo (CH3SCNH,) aupo
g O& o mepIBarov
Cd2+ OeloUxo kddo , CdS K{TpWO
Sn2+ Oelolog kaaaitepog , SnS HOTUVE
i Fe3* | Ydpdbelo (HoS) 1 OeloUxog 0idnpog , FesSs aupo
AB+ | Belaketapidlo (CH;SCNH,) Yopo&eidio Tou apyhiou , AlOH); | Asukd
Zn2+ | oe aAkahko pe aupwvia (NHs) | ©elolxog Yeuddpyupog ZnS Aeuko
Cr3+ | nepiBdarov Yopo&eidio Tou xpwpiou , Cr(OH); LG
npacivo
\% Ca2t | AvBpakikd aupwvio, (NH,),CO3| AvBpakikd aopéotio ,CaCOs \EUKO
Ba2* AvBpakiké Bapto , BaCO3 Aeukd
Vv Mgz+,
K+,
Nat | Awhutd — —

Mivakag 7.1 Ouddeg katiévtwv

H avixveuon twv kaTiOvVIwyv OTIC EPYACTNPIAKES ACKNTELQ
Tiou akoAouBoUv Ba yivel Kupiwg og dLaAUUATA TTOU TIEPLEXOUV
éva pévo katidv ke opd. H avixveuon Ba yivel pe xapa-
KTNPLOTIKEG avTIdpAoelg yia K&Be KaTdv.

7.1.a. Katidvra opadag |
0 Katiév ApyUpou  (Ag)
0 Katidv MoAUBdou  (Pb2+)

AvTidpaoTripio opddag: YdpoxAwpikd o&u (HCI)
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ANTIAPAZEIZ KATIONTQON

0 XapakTnpIoTIKEG avTISPACEIQ

AvTidpaoeig kaTiéovtwv apydpou (Agt)
Me avidvta xAwpiou (CI)) oxnuatifouv Aeukd ignua xAwpt-
ouxou apyUpou (AgCl).

Agt + Cl-  AgCll

To {tnua dahvetal oe apatd didhupa aupwviag. Edv mipo-
otebel vitpikd 00, n auuwvia eEoudetepwvertal kat To [(nua
oxnuariCetal maAL.

AvTidpdoeig KaTiovTwv poAUpdou (Pb2+)

a) Me aviévta xhwpiou (CIY) oynuatiCouv Aeuko (nua xAw-
ploUxou HoAURdou (PbCly).

Pb2+ +2CI-  PbCly!

To {Cnua dalletal oe Beppod vepd aMA OxL o auuwvia.

B) Me xpwuikd kdAio ( KoCrO4) oynuatiCouv kitpwo (Cnua
XPWHIKOU POoAURBoU ( Pb CrOy).

Pb2t + CrOZ  Pb CrO,4 |

1 n EpyaoTnpiakn aoknon

270 TEAOG QUTNG TNG EPYATTNPLAKNG AOKNONG Ba mpénel
va Urnopeiq

va eMAEYELG KAL VA XPNOUOTIOLE] OwoTd Ta XNMIKA dpya-
va kal avtidpaotripld, yia v ekTéEAEaN evog Tipoodlopl-
opou.

va akoAoubeiq pe akpiBela v mopeia g avaAuTikAg
uedddou.

va avixveUelg Ta mapandve Katiovra g opdadag.

va KataypdgeLg TIG apatnenoelg Katd tnv avaiuon evog
dlaluparog.

Kepahaio 7
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ANTIAPAZEIZ KATIONTQN

Anaitoupeva dpyava Anairoupeva avtidpaatrpia

1.A00 pikpol Sokiua

OTIKO{ CWANVEQ 1. Adhupa AgNO3 0,1 M
2. Abo otayovopetpa 2. Aldhupa PbCl2 0,10M
3. OYKOETPIKOG

KUAvdpog (10mL) 3. Aldhupa NHz 4 M
4. NaBida doKIaoTIKWY

owAvev 4. Apaid HCl  1.0M
5. Ydpdhoutpo 5. Ald\upa HNOs 4.0M
6. Mapkaddpog 6. AldAupa K2CrO4 0.1M

7. AUTOKONANTEQ ETIKETEQ

MeipapaTikng mopeia:

>€ KABe €vav amnd Toug SU0 JOKIACTIKOUG TWAIVEG KOMALE
and pia autokOAN TIKETA Kat Toug ovoudloupe A kat B.
MNpocBétoue ot kABe cwArjva amd 1mL aroviouévo
vepo.

210 owArjva A pixvoupe 2 otaydveg amd To SldAupa
AgNO3 kaiLoto B 2 graydveg and to didAupa PbCl,.
MpooBEtoupe oe kABe owArva and 2 oraydveq ddAupa
HCI 1.0M.

Mapatmpoupe edv oxnuatiodnke {(nua kat kataypdpoupe
TNV napatfpnon oto eUANO epyaciag .

>toug owArjveg A kat B mpooBgtoupe amnd 2 mL Bepud
QroVIoEVO VPO Kal Toug Beppaivoupe oe udPOAOUTPO.
Mapatnpouue edv dlakdetal To {{nua Kat To Kataypagou-
KE 0TO UAAO gpyactag.

ToroBetoUpe Toug U0 OwAVES O €va TIOTHPL e KPUO vepd
Kat Toug Yuxoupe. Mapatnpoupe edv oynuatiobnke (nua
Kal KataypAPoule TNV MAPATrenon oto GUANO gpyaciag.
210 owAjva A, petd v YuEn Tou, TpoobEToupe Aiyeq
otaydveg diahluatog NH; 4M. Mapatnpoue edv dlalle-
Tal T0 ({fnua kar kataypdpoule Tnv TaPATPENnon OTo
QUMN\O epyaoiag.

210 owhjva A mpooBétoude pia otaydva gaivohopba-
Agivn (mapatnpoupe To xpwua) kat Aiyeq otayoveg VITPKO
00 HNO3 4 M péxpt va anoxpwpatiotel 10 ddAupa.
Mapatnpolue edv oxnuatiobnke nua. Kataypdgoupe
Vv napatripnon oto GUANO epyaciag.

210 owArjva B mpooBEtoupe dUo otaydveq JLAAUUATOQ
XPWHIkoU kKahiou (KoCrO4 0.1M). Mapatnpoupe edv oxn-
patiobnke ((nua. Kataypdpoupe tnv maparipnon oto
QUM gpyaciag.



ANTIAPAZEIZ KATIONTQON Kepdhaio 7

~ ®YAAO EPTAZIAZ 1" EPFAZTHPIAKH AZKHZH ]

7° KEDAAAIO

. - Avixveuon katidvtwv opadac |
AVNIOPACEIC KATIOVIWV X n Haoag

a) Kata m dudpkela e avdAuong tpnote 1o NuUEPOASYLO.
HpepoAdyio avixveuong kamidvrwv opddag |

Mopeia Maparnproeig Iuunépaoya

ApiBpdg
owhrjva
Aokipaor.
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AiGAupa KaTIOVTWV
Ag* ka1 Pb2+

l Aid\upa HCI

ANTIAPAZEIZ KATIONTQN

XPWUA WMATOG oo
Xnuikdg TUMog Kat dvoua EVWoewV
A) o
B) ..
1. AjBnon
2. MNpoaobnkn Bepuol vepou
otov néud
- AIHOHMA
/'IK,_. MepiExel Ta 1évta
XPOMA ({CAMOTOG. oo e
Xnuikdg TUMog kat dvopa Evwong e
Mpoorikn KoCrO4
Mpoao6rikn NH3
MAPATHPHZH

MAPATHPHSH

l Mpoo6brikn HNO3

NAPATHPHZH: ..o

SYMMEPASMA
EmBepaindnke n mapouaia tou
KaTlévToq..
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SYMMEPASMA
EruBeBainbnke n napouaia
TOU KaTIOVTOG



ANTIAPAZEIZ KATIONTQON

7.1.8. Kamiévra opadag 1l

0 Kattdv xahkoU (Cu2+)
0 Katidv kadpiou (Cd2+)
0 Katidv kaooitepou  (Sn2+)

AvTidpaoTripio opddog :Ydpdbeio (H,S) o€ 6&ivo pe HCI
nepIBaliov

To udpdbelo eival dnNANTNEWdES QEPLO Kal eEALPETIKA
duooapo, pupiCel oav KAouplo auyd. H xprion Tou €xel avl-
kataotabel pe 1o Belaketauidio (CH3CSNH,), To omoio divel,
onwg Kat To udpdBelo, 1Wvta Beiou (S%) anapaira yia v
KataBUBLlon Twv KaTovTwv g ouddag Il.

[ Xapaktnplotikég avtidpdoelq

Avtidpdoelg kattovtwv XaAkou (Cu2+)

Me avidvta Beiou (S2-) oxnuartiCouv paupo itnpa Belou-
XOU XaAkou (Cus).

Cu2++ 8% CuS |

To ({(nua dialtetat oe apaid didAupa vITpikou 0Egog.

Avtidpdoeig kaTiovTwv kadpiou (Cd2+)

Me avidvta Beiou (S29) oxnuatifouv kitpvo ([nua Oelou-
xou kadpiou (CdS).

Cd?++ S CdS 1
To {tnua dalveTal oe apatd didAupa vitpikou 0EE0G.
AvTiIdpaoeig KaTIOVTWV Kaaitepou (Sn2+)

Me avidvta Beiou (S2-) oxnuatiCouv kaoTavoxpwo [Cnua
Belouxou kaoaitepou (SnS).

Sn2+4 82 SnS |
To {Cnua diaketal oe Beppd HCI 6M.

2|| EpyaoTnpiakny aoxnon

270 TEAOG QUG TNG EPYATTNPIAKNG AoKNoNg Ba mpénel
va Uropeiq

Kepahaio 7
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va eMAEYELG KAl VA XPNOLOTOLEl] owoTd Ta XNMIKA dpya-
va Kal avtidpaotripla yla Tnv ektéAean evog Tpoadlopl-
ouod.

va akoAhoubeig pe akpifela v mopeia ™G avaluTikiAg
uedddou.

va avixvelelg Ta mapandve katévra g opddag |l.

va KataypdQelq TG mapatnproelg gou Katd tnv avdiuon
evog JLaAUuaToG.

Anairoupeva dpyava AnairoUpeva avmidpaoTrpia

1. Tpelg pikpol 1. Aldhupa CuSO,4 0,1 M
doKIaoTikol CwAvesg

2. Tpla otayovduetpa 2. Ad\upa CdSO,4 0,1M

3. OYKOETPIKOQ 3. Adhupa SnCly 0,1 M
KUAvSpog (10mL)

4. AaBida doKIAOTIKWOV 4. Apald HClI 6 M
OWA VWV

5. YopdAoutpo 5. Aidhupa BelakeTapdiou 1M

6. Mapkaddpog
7. AUTOKONITEG ETIKETEG

MeipapaTikyg mopeia:

>¢ kABe évav and Toug TPELG DOKIUATTIKOUG OWANVEG KOA-
Adpe and pia autokOANTN ETIKETA KAl TOUG OVOUACOULE A,
BkalT.

MNpooBétoupe oe kdBe owArjva and 1mL aroviouévo vepo.
210 owArjva A pixvoupe 2 otaydveg amd To SldAupa
CuS04 0,1 M, oto B pixvoupe 2 otaydveg and 1o SLAAu-
pa CdSO4 0,1 M kau oto I pixvoupe 2 otaydveg and to
didAupa SnCl, 0,1 M.

>e 6\oug Toug OwArveq pixvoupe and 1otaydva didAupa
HCI 6M kat otn ouvéxela and 3 otaydveq didAupa Belake-
Taudiou 1M,

Oepuaivoupe Kal Toug TPELG OwANveg yla Alya Aemtd oto
udPOAOUTPO.

Mapatmpoupe edv oxnuaticetat (nua.

Kataypdgpoupe oto GUANO epyaciag To Xpwua Tou oxn-
patiléuevou WAKATOG Kal TIG TIApATNPOELS ag.
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N

ANTIAPAZEIZ KATIONTQON
2" EPFAZTHPIAKH AZKHZH

®YAAO EPrAZIAZ
Avixveuon kaTidvtwv opddag Il

7° KEODAAAIO
Avnidpdaceig Kanoviwv
TAZH. ... TMHMA ...

a) Katd m didpketa g avdAuong tpeiote To nuePoAdyio.

HpepoAdyio avixveuong kamidviwv opddag Il
NMapatnproeig Zupnépaopa

Mopeia

ApiBpdg
owhriva
Aoxipaor.
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7.1.y. Kamiévra opadag il

0 Katidv tpiobevoug odripou (Fed+)

0 Katidv apyiou (AI3+)
0 Katdv xpwpiou (Cra+)
0 Katiév yeudapyupou (Zn2+)

AvtidpaoTripio opddog: Ydpdeeio (HoS) o€ aAkaAiké pe
appwvia mepiBaliov

To Belaketauidlo (CH3CSNH,) €dw xpnowlomnoleitar oe
OAKOAIKO e appwvia mepBaNov, yiati pévo €rat divel Ty
anapaitntn nocdtnTa Wviwv Belou (S2) yia v karaBubion
TWV KaTOvVTwv ™G opddag lll.

[ Xapakmnplotikég avtidpdoelqg

AvTidpdoeig KaTiovTwy TpIoOevoug o1drpou (Fesd+)

a) Me avidvta udpoewdiou (OH?) oe aAkalikd mepBANov,
TLX. Me auuwvia, oxnuartidouv kaotavépubpo (nua udpo-
Ee1dlou Tou TPLoBeVOUQ O1dr)pou, Fe(OH),.

Fe3++ 3NHs + 3H,0  Fe(OH)s |+ 3NH,*

B) Me avidvta Beiou (S2-) oxnuatiCouv pavpo (nua Belol-
XOU TpLoBevouq adripou (Fe,Ss).

2Fe3++ 35 Fe,S3 |

To ({(nua dlalletal oe apaid dlalpata oEEwv.

AvTidpdaoeig kaTidvtwv apyidiou (Al3+)

a) Me avidvta udpoewdiou (OH?) oe aAkalikd mepBANoV,
TLX. M€ auuwvia, oxnuatiCouv Aeukd (Cnua udpo&etdiou Tou
apyiou, Al(OH)s.

AB++ 3NHz + 3H,0  AI(OH)3 ¢ + 3NH,t

B) Me avidvta Belou (S2-) de oynuartiCouv i(nua and Belouxo
aAdTt aMA Aeuko ignua Al(OH),.

Avridpdaoeiq kaTiévTwv Xpwpiou (Cr3+)

a) Me avidvta udpoediou (OH?) oe aAkalikd mepIBANov,
TLX. M€ auuwvia, oxnuatiCouv Aeukd (Cnua udpo&eldiou Tou
xpwuiou, Cr(OH)s.



ANTIAPAZEIZ KATIONTQON

Cr3++ 3NH3 + 3H,0 Cr(OH)3 | + 3NH4+

B) Me avidvta Beiou (S2) e oxnuatifouv ifnua and Belov-
X0 GAag aM\d Cr(OH);3 .

AvTidpaoeig KaTiovTwv Peudapyupou (Zn2+)

Me avidvta Beiou (S2) oynuatifouv Aeukd ifnua Betolyou
Yeudapyupou (ZnS).

Zn2++ S2- ZnS |

To {Cnua dalletal o apald SlaAUpaTa oEEwv.

n EpyacTnpiakn aocxnon

Kepahaio 7

Avixveuon kariovrwv opadag Il

ZTOXOI:

210 TENOG aUTAG TNG EPYAOTNPLAKNG Aoknong Ba mpémnel

va Urnopeiq
([ ]

opou.

nebodou.

* va aviyvelelg Ta napandve katovra g opddag il
* va kataypdQelg TIg mapatneEnoelg 0ou Katd Tnv avaAuon

evog JLaAUUaTOG.

Anairoupeva dpyava

1. Téooepelq Lukpol
OOKIUAOTIKOl GwArjveq

2. Tpla oTayovdpetpa

3. OyKkopeTpikdg
KUAvOpog (10mL)

4. NaBida dOKIUAOTIKWY
owAveV

5. YSpoAoutpo

6. Mapkadopog

7. AUTOKONANTEG ETIKETEQ

va eMAEYELQ KAl va XPNOollonolelq owotd Ta Xnuika épya-
va Kal avtidpactipla yla tyv ektéeon evég mpoodlopl-

va akoAoubeigq pe akpiBela v mopela ™ avaAuTikAg

AnairoUpeva avridpacTripia

1. Ald\upa Fe(NO3)3 0,1 M

2. AléAupa AI(NO3)3 0,10M
3. Aldhupa Cr(NO3)3 0,1 M

4. Aidhupa Zn(NO3), 0.1 M

5. Aldhupa NH; 4 M
6. Adhupa Belaketapudiou 1M
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MeipapaTikg mopeia:

>¢ kABe évav ano Toug TE0EPELS DOKIUATTIKOUG CWANVEQ
KOMApE and pia autokOANTN ETIKETA KAL TOUG OVOUAZoU-
pe A, B, I kat A.

MNpocBéToule oe kABe €va owArjva amd 1mL aroviouévo
vepod.

210 owArjva A pixvoupe 2 otaydveg amd 1o SldAupa
Fe(NO3)3 0,1 M, oto B pixvoupe 2 otaydveq ard to did-
Aupa AI(NO3); 0,1 M, oto I pixvoupe 2 otaydveg armd To
dédAupa Cr(NO3)3 0,1 M kai oto A 2 otaydveg amnd to did-
Aupa tou Zn(NO3), 0.1 M.

> 6Aoug Toug owArveg pixvoupe and 1 otayodva dlaldua-
T0G¢ NH3 4 M.

Oepuaivoupe kal Toug TEOOEPELG OWANVEG Yia Alya Aerttd
0TO UJPOAOUTPO.

MapatmpoUie av oxnuatiotnke [Cnua.

Kataypdgoupe 0to GUANO gpyaciag To XpwUa Tou oxn-
paTi{Oevou WAATOG KAl TIG TTAPATNPEHOELS HAg.

> 6Aoug Toug owAveg poabEToupe and 1 araydva dia-
Aupa Belaketaudiou 1M .

Oepuaivoupe Kal Toug TEOOEPELG OWANVEG Yla Alya Aerttd
0TO UdPOAOUTPO.

Mapatmpoupe av oxnuatiotnke [{nua.

Kataypdgoupe ato GUANO gpyaciag To Xpwua Tou oxn-
MaTI(OEVOU INATOG KAl TIG TTIAPATNPNOELG HAG.
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~ ®YAAO EPTAZIAZ 3" EPFAZTHPIAKH AZKHZIH ]

7° KEDAAAIO

. . Avixveuon katidvtwv opadag Il
AVNIOPACEIC KATIOVIWV X n Haoag

a) Kata m dudpkela e avdAuong tpnote 1o NuUEPOASYLO.
HpepoAdyio avixveuong kamdéviwv opddag Il

Mopeia Maparnproeig Iuunépaoya

ApiBpdg
owhrjva
Aokipaor.
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7.1.8. KaTidovra opadag IV

0 Katiév aoBeatiou  (Ca2t)

0 Katiév Bapiou (Ba2+)

AvTidpaoTripio opadog :AvBpakiké appwvio (NH4),CO;
[J XapakmploTtikég avtidpdoelq

AvTidpdoeig KaTiovTwv aopeoTtiou Ca2+

Me avBpakikd avidvta (CO3z2) oxnuartifouv Aeukd Cnua
avBpakikou aoBeotiou (CaCO3 ).

Ca2*++ CO32- CaCO3
To ({(nua daltetal oe apatd didAupa oflkou o&gog.
AvTidpdoeig KaTiévTwy Bapiou Ba2+
Me avBpakikad avidvta (CO3z2) oxnuatifouv Aeukd (Cnua
avBpakikou Bapiou (BaCOs).
Ba2++ CO32- BaCO;

To ({(nua dialtetat oe apaid didAupa oflkou oEgog.

4:1 EpyaoTnpiakn aoknon

210 TENOG aUTNG TNG EPYAOTNPELAKNG Aoknong Ba mpénel
va Urnopeiq

va eMAEYELG KAl va XPNOLIoToLEl owoTd Ta XNUIKA dpya-
va Kal avtidpaotpla yia v ektéleon evég mpoodlopl-
opou.

va akoAoubeig pe akpifela v mopeila ™G avaluTikAg
nebddou.

va avixveUelg Ta mapandve katdvra mg ouddag IV.

va KataypdQelq TIig mapatnproelg gou Katd tnv avdiuaon
evog dlaAluaToq.
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AnaitoUpeva dpyava AnairoUpeva avmidpaoTripia

1. Auo pikpol 1. Aldupa Ca(NOs), 0,1 M
OOKIAOTIKOl CwAvEQ

2. Tpla otayovopetpa 2. Aiéhupa Ba(NO3), 0,1 M

3. Oykopetpikdg kUMVOpog 3. AdAupa (NH4),CO45
(10mL) T] NGQCO3 1M

4. NaBida SOKIMATTIKWY
WA VWV

5. YOpoAoutpo
6. Mapkaddpog
7. AUTOKONANTEG ETIKETEQ

MeipapaTikg mopeia:

® e KdBe évav amd Toug dUO JOKIUAOTIKOUG OCWAVES KOA-
Adpe and pia autokOANNTN ETIKETA KAl TOUG ovoudZoupe A
Kau B.

* [lpooBéToupe oe KABe €va owArjva and 1mL aroviouévo
vepo.

* 210 owArjva A pixvoupe 2 otaydveg and To StdAupa Tou
Ca(NO3), kat oto B pixvoupe 2 otaydveq and 1o SldAuua
TOU BG(NO3)2.

® 2T0UG OWAveg A kat B pixvoupe amnd 2 otaydveq Slau-
patog (NHg)oCO3 1 M.

¢ [apatnpouue edv oxnuatiotnke Cnua.

* Kataypdgpoupe 0to GUANO £pyaciag To XPWHA TOU OXN-
patilépevou WAKATOG Kal TIG TTApATNPNCELS Uag.

* Ztoug owArveq A kat B pixvoupe and 4 oraydveg didAupa
oElkd okU 2 M.

* Kataypdpoupe TI Mapatneioelg Lag oto GUANO epya-
olag .

Kepahaio 7
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Ke@daAaio 7
4" EPTAXTHPIAKH AZKHIH

®YAAO EPrAZIAX
Avixveuon kamidvrwv opadag IV

7° KEODAAAIO
Avnidpdaceig Kanoviwv
TAZH. ... TMHMA ...

a) Katd m didpketa g avdAuong tpeiote To nuePoAdyio.

HpepoAdyio avixveuong kamoévrwv opddag IV
NMapatnproeig Zupnépaopa

Mopeia

ApiBpdg
owhriva
Aoxipaor.
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7.1.€. Kariovra opadag V

0 Katidv payvnoiou  (Mg2+)
0 Katidv vatpiou (Nat)
0 Katiév Kahiou (K*)

Ta 1évta g ouddog V dev pnopoulv va katapublotolv pe
Kdrmoto Kowvé avtidpaotrplo, yU' autd kat n opdda autr| Xxapa-
Ktnpiletal wg dlahuth.

[ XapakmploTikég avtidpdoelg

Avmidpdoeig katiévTwv payvnoiou Mg2+

Me OH- oxnuatiCouv Aeukd ([nua udpogeldiou Tou payvn-
ofou, Mg(OH),.

Mg2*+ 20H"  Mg(OH),

H avtidpaon npayuatoroleital anouacia 6vIwv aupwviou.
To aAkaAiko miepiBdAAov (OH) mou anatteltal mapéxetal and
KQUOTIKA aAKAALQ, TL.X. NaOH.

AvTidpdaoeig katidvtwy varpiou (Na+)kal kahiou (K+)

YApXouVv XapaktnpLoTIKEG avTIdPATELS TToU Hag Bonbouv
OTnVv avixveuon Twv napandve Katdviwy, elval dpwg apketd
TOAUTTIAOKEQ Kat Eepeliyouv amd To okomd autou Tou BipAiou.
Ma mv avixveuon Twv katdvtwv vatpiou (Nat) kat kahiou
(K*) Ba XpnOolUoToIoUpE TIG TIUPOXNIUKES avTOPdoelg TTou
avapépovtal otnv enduevn napdypago.

5:] EpyaocTnpiakny aoxnon

210 TENOG aAUTNG TNG EPYQOTNPLAKNG Aoknong Ba mpémnel
va Urnopeiq

va EMAEYELG KAL VA XPNOLUOTOLEG OwoTd Ta XNMIKA dpya-
va Kal avtidpaotrpla yla Tnv ektéAean evog Tpoadlopl-
ouod.

va akohouBeiq pe akpifela tnv mopeia TNG AVOAUTIKNAG
uedddou.

va avixveUelg Ta mapandve Katidvta g ouddag V.

Kepahaio 7
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* va kataypdQelg TIq mapatnEAOELS 0OU KATA TNV avaAuon

evog dlaAluarog.

AnairoUpeva dpyava AnairoUpeva avmidpaoTripia

1. Tpelg Hikpol SoKa-oTiKol 1. Aldhupa Mg(NOs), 0,1 M
OWAveg 2. Adwpa NaCl 0,1 M

2. Tpla otayovdpuetpa 3. Aidhupa KCI 0,1 M

3. OyKOuETPIKAG  KUMVEPOG 4. AliAupa NaOH 4 M
(10mL)

4. AaBida  JOKIUAOTIKWY
OO VWV

5. YSpdhoutpo

6. Mapkaddpog

7. AUTOKONANTEG ETIKETEQ

8. P4Bdog payvnoiag

9. AUxvog Bunsen

MeipapaTikng mopeia:

* e €va OOKIUaoTIKO OwAva KOAMAUE Mo QUTOKOMNNTN

ETIKETA Kal ypdpouue Mg2+. MpooBEtoule 0TO CWAva
1mL aruoviopévo vepd kat 2 ataydveg didAupa Mg(NO3),
0,1 M.

>tov B0 owhrva mpooBétoupe 2 oraydveqg NaOH 4M.
Mapampoulue edv oxnuatiotnke i(nua, kabwg kal To
XPWHA ToU oXnuatilopevou IAMATOS Kal Kataypdpoue
TIC MAPATNPENOELS Hag oTo GUANO epyaaiag.

Ta katovra varpiou (Na+) kat kahiou (K+) Ba avixveutouv
HE TNV TTUPOXNMIKY LEB0DO TIOU TEPLYPAPETAL OTNV EMOE-
v TIapAypago.
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~ ®YAAO EPFAZIAE 5" EPFAZTHPIAKH AZKHZH

7" KEPAAAIO Avixveuon kamidvtwv opddag V
Aviidpdaceig Kanoviwv X n Haoag

-

a) Katd t didpketa e avaAuong tnpnote To nUEPOASYLO.

HpepoAdyio avixveuong katiéviwv opddag V

Mopeia Mapartnproeiq Zuumépacpa

ApiBpdg
owhijva
Aokipaor.
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7.1.071. Mupoxnuiky avTidpaon KaTIOVTWV

Ta dhata oplopévav PeETANwy, étav mupwbouv o avol-
Xt AGYQ, TNV Xpwpatifouv, avahoya pe To HETAAG Toug. Ot
avTIdpdoelg autéq ovouddovTal MUPOXNUIKES.

>’ autég ompiletal MOMEG PopEQ N avixveuon Katldviwv
onwg Tou K+ kattou Na*.

>Tov Tivaka 7.2 gaivetal To Xpwua mou maipvel n Adya
KATA TNV TIUPOXNHLKY] QVIXVEUOT] OPLOMEVWY ETANWV.

Mivakag7.2. XpwpaTiopdg pAGyac kard

TIG TTUPOXNUIKEG AVTIdPATEIG

ZToixeio Xpwua
K | Mo |

Na Kitpivo
Ba MpacivokiTpivo
Ca Kokkivo - kepapidi

Pb
Cu Mpdcivo - pmAé
Fe Kitpivo
n EpyaoTnpiaxkn aoknon
MupoxnuIKn avixveuon Kariovrwv
ZTO)OI:

270 TEAOG QUTNG TNG EPYAOTNPLAKNS AOKNOMG Ba rpénel va
uropeiq
® va eMAEYELQ KAl va XPNOloToLelq owoTtd Ta Xnuika dpya-
va Kat avTidpaoTripla, yia TNV eKTEAEON [LAG TIUPOXTUIKNAG
avixveuong.
® va akolouBeig ue akpifela v mopeia ™G avaluTikAg
nedddou.
® va avixveuelg MUPOXNUIKA Ta Katiévta mou avapgpbnkav
napandva.
* va Kataypdeelg TI§ mapaTnPEroelg 0ou Katd TV Tupoxn-
MIKY] avixveuon evog oTolxeiou.
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AnaitoUpeva dpyava AnairoUpeva avridpaoTrpia

1. P4Bdog payvnoiag Mikpg€g moodtnteg opt-
2. MetaA\kn AaBida opévav ané  Ta dAara
3. Aixvog nou akoAouBouv, eite oe
4. Mapkaddpog otepen Hop®n elte o€
5. AUTOKOMNTEQ ETIKETEG dldAupa.

1. XAwplouxo vdrplo

2. XAwp1oUxo kaAlo

3. XA\wplouxo Bdplo

4. X\wploUxo acBéaTio
5. XAwploUxoq UéAuBd0g
6. XAwploUxoq XaAkdg

7. Xh\wploUxog oidnpogq

MeipapaTikng mopeia:

AvdBoupe To AUxvo Kat puBuiCoupe TN PAGYa woTe va givat
OEEIBWTIKT).

Ze éva youdi kovioroloUpe Ta dhata, €va —€va Xwplotd,
METAPEPOVTAG TA 08 XWPLOTA YUaMd pOAOYLOU Kal OTeL-
(WVOVTAG 0€ QUTOKOAANTN ETIKETA TO Ovopa Tou KABe AAa-
TOG.

Mupwvoupe otn eAdya Tou AUxvou To AKpo NG pdpdou
payvnoiag, Kpatwvrag v and To AANO AKPO KE TN UETAA-
Akr) Aapida.

BubiCoupe To dkpo ™G pdRdou, ev eival akOua TUPWE-
Vo, uéoa ato dAag Tou oroiou To PETAN\O BENoULE va avl-
xveUooule, €10l WoTe va KOAMAoeL otn PARd0 ia [ken
noodtnta and auto.

TonoBetoUpe Eavd o AKpo TNG PARSOU e TO KOANUEVO
AaAag otn eAdya kat mapatnEoUlE TO XPWHA Tou malpvel.
ZNMUELOVOUE TNV TIaPAtreno| hag oto GUANO epyaaiag.
KdBoupe To dkpo Tng pARSoU mou dvw Tou elxe KOAAOEL
10 dAag kat enavalauBdavoupe Ta tpia TeAeutaia otddia
yla ta endpeva dAarta.
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~

7° KEOAAAIO MupoxnpikA avixveuon KaTiovTwv
Avnidpdaceig Kanoviwv
ONOMA TAZH. . TMHMA .
ENQNYMO .. HMEPOMHNIA

2UunAnpwote Tov nivaka ue Tig mapatnproeg 0ag:

AP. AOKIMAZ. ION METAAAOY MAPATHPOYMENO
2QAHNA XPQMA
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7|| EpyaoTnpiakny aoxnon

210 TENOG aUTAG TNG EPYAOTNPLAKNG Aoknong Ba mpémel
va Urnopeiq

va eMAEYELG KAl VA XPNOLUOTOLE] owoTd Ta XNMIKA dpya-

va Kal avtidpaotrpla yla Tnv ektéAean evog Tpoadlopl-

ouod.

va akohouBeic pe akpiBela v mopeia TNG AVOAUTIKAG

nebddou.

va avixveUelq Ta KATIOVTA ToU TEPLEXOVTAL 08 €va SIAAULAL.

va KataypdQelg TI§ mapatneroelg oou katd tnv avdiuon

evog dlaAUuaTog.

MapaTipnon:

Ze autni v doknon 6a oag dobouv oplopéva dlaliuara
(3-5) mou To KA&BEe €va mepIExeL and €va KaTiov and autd mou
MEAETHOAE OTIC TIPONYOUUEVES EPYACTNPIAKES AOKOELS.

Zag {ntdve va npoodloplOETE TO KATIOV TIOU TIEPLEXETAL OE
K&Be éva amo Ta dalluarta.

MeipapaTikyg mopeia:

AkohouBwvtag To SIAYPauUa POoriG YIa TO JaXwELoUS Twv
Katiévtov oe ouddeg  mpoodlopiloupe TV oudda Twv
ayvOOTWV KATIOVTWV TIOU TIEPLEXOVTAL O KABe €va amd Ta
eEetaldueva dlallpuara.

Em\éyoupe ta anapaitnta épyava kat Ta avtidpactrpla
Kal PoXwEAE aTnv avixveuom Tou Katdvtog oUupwva
e TIg 0dnyieq ou avaggépovTal oTnv epyacTnpLakr dokn-
on avixveuong Katovtwv g ouddag rou ipoodlopioape
napandvo.

Kataypdgoupe v mopeia ,TIG mapatneroelg kair Ta
OupnEePAOTUATA Hag oto nuePOoAdyLlo avaluong .
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~ ®YAAO EPTAZIAZ 7" EPFAZTHPIAKH AZKHZIH )

7° KEOAAAIO

. . Avixveuon ayvwoTwv KaTiovTwv
Aviidpaceig KAanoviwv Xveuan ayv

EMNQNYMO
A) Katd v didpketa g avdAuong tperote To nuePoAdyLo.

HpepoAdyio avixveuong ayvwoTwy KaTiovTwv

Mopeia Napatnproeig Zupnépaopa

ApiBudg
owhiva
Aoxipaor.
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Mopeia Mapatnproeiq Zupmépacya

ApiBpdg
owhijva
Aokipaor.
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Mg 3U0 AOYIQ.......cscersmessansas

0 Ta o ouvnBlouéva katiévta, mou urnopoUje va ouvavtrooupe ota SlaAlipuata, Ta avl-
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XVEUOULIE |IE TNV UYPOXNIULKY| L1€B0D0, apoU Ta KaTatd&oupe oe opadeq pe BAaon ) dia-
AuTéTNTa OpLopEVWY aNATWV 1} UBPOEEIWY Toug. H katdta&n yivetal o névte ouddeg.
Ma g Téooepelq MPWTEG EXOUME EMAEEEL TO KATAAMNAO QVTISPACTHAPLO YIa TNV KaTa-
Bu6LoN ToUug.

o Kamdévra opddag |

* Apyupou (Ag*)

®  MoAUBRdou (Pb2+).

Avtidpaotiplo opddag: YopoxAwpto (HCI).

o Karidvra opdadag I

e XahkoU (Cu?t)

e  Kaduiou (Cd2+)

e  Kaooitepou (Sn2+).

Avtidpaotplo opdadag :Yopdbelo (HoS) oe 6Eivo pe HCI mepiBAAov.

o Karidvra opddag Il

o  >1dnpou (Fed+)

e Apyihiou (AIB+)

o Xpwpiou (Cr3+).

Avtidpaotrplo opddag :YOpdbelo (HoS) oe aAkalikd pe appwvia meptBaAov.

o Karmidvra opdadag IV

e AoBeotiou (Ca2+)

e  Bapiou (Ba2t).

Avtidpactmplo ouddog :AvBpakikd apuwvio, (NH,4)-CO3

o Kamidvra opddag V
¢ Mayvnoiou (Mg2+)
* Nartpiou (Nat)

e Kahiou (K+).

Me tnv mupoxnuIKn LEB0d0 oplopéva katdvta avixvelovtal and To XapaKTNPLOTIKO
XPWHA Tou amokTouv, dtav didAuud Toug BeppavBel 1oxupd otnv oEeldwTikn PAdYA
Tou AUxvou Bunsen.
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1. AnavtoTe OTIC MAPAKATW EPWTHOEIG:
a. Tt evvooupe e Tov 6po avixveuon Wvtog; Awote éva mapddetyua.
B. Ze moleq ouddeg KaTOVTWV xpnatdornoloUpe To BelakeTapidlo avti Tou udpobeiou
KATA TNV avixveuor| Toug Kal yiati;
Y. EEnynote toug 6poug: ifnua, dnenua .

2. ZUUMANPWOTE TA KEVA WOTE VA TPOKUTITOUV OWOTEG MPOTACELS:
a. Ta katidvra g opddag V dev pnopoupe va Ta KataBubiooupe e éva Xapaktnpl-
OTIKS avTIdPaCTrPLo, YU QUTO 1 OpAdA QUTH) XOPAKTNEICETAL 0G oo _
B Ztnv opdda lll katdvrwv xpnotonoloUpe TO BELOKETAUDIO O
He udpoxAwpLo mePIBANoV, evw oty oudda IV katdvtwv Xpnaouomoloupe To Bela-
KeTapidlo oe .. e aupwvia iepBANoV.

3. Na xapaktnpioete owotéq  AavBaouéveg TIG MPOTACELS TIOU aKOAOUBOUV OnpeLw-
vovtag 2 1 A dim\a oe kabepid.

a. H avixveuon twv Wévtwv aoBeotiou 0To amoviopévo vepo yivetal pe v nmpoodrkn
SlaAUuaTog avOpaKIKOU Quuwviou.

B. H avixveuon twv katiévtwv payvnoiou ato mdotuo vepd yivetral pe mpoaodrkn udpo-
Belou.

Y. Ta katidvra xaAkoU avixveuovtal pe StaAupa udpdbelou oe aAKAAIKG TiePIBAAOV.

4. Na avtioTotyloete Ta owoTtd OTIq APAKATW EKPPATELS TTOU UTTAPXOUV OTIG dUO OTHAEG.

1. Aldhupa Tepléxel Katovra A) Avixveuaon ue SildAupa
TpLo0evoUg adrjpou (Fe 3+) udpoxAwpiou

2. Ald\upa mepiéxel katidvta B) Avixveuon pe didupa
Kahiou (K+) udpdbelou

3. Ald\upa mepléxel katdvra N Avixveuon pe v
MOAUBSOU (Pb2+) TIUPOXNMIKY LEB0DO

5. Ze éva dldAupa Katiévtog mpoobgtoupe apatd dldAupa udpoxAwplkoUu 0EE0G Kal axn-
patiCetal Aeukd (Cnua. To {nua diahletal étav pootebel apald didhupa aupwviag .To
{{nua oxnuartiCetar Akt edv npootedel apatd didAupa vitpikoU o&gog Moo amd Ta
TAPAKATW KATIOVTA EPLEXEL TO DLAAUUQ;

a) Apyipou (Ag*)
B) MoAuBdou (Ph2+)
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Y) AoBeortiou (Ca2+)
8) XaAkouU (Cu2+)

6. Na guumAnpwBouUv ta kevd oTov MaPakATw mivaka Onwe oTo MPWTOo apddelya.

Katiov Oudda | Avtidpactriplo | ‘ltnua Xpwua Mapatnperioelq

Apyupou I Adhupa HCI | AgCl Aeukd Ala\utd

(Ag+) XAwplouxog oe apatd
dpyupog didAupa

aupwviag.

Aofeaotiou

(Ca2+)

XaAkoU

(Cu2+)

Mayvnaoiou

(Mg2+)

21drpou

(Fe3+)

7. Na oupmAnpwBouv otov napakdtw mivaka ta SlapopeTikd xpwuata Tng PAdyaq katd
TNV TIUPOXNHIKY) QVIXVEUOT) TWV KATIOVTWV .

KATION XPQMA ®AOIAz
Natpiou (Na+)

Kahiou (K+)

Bapiou (Ba2+)

Mayvnoiou (Mg2+)
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