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2 vatuuey A vdivey

Eraduonds mooduogonts  Botpoig Ay Iy

2%0mOC

No eEowmelwbelte pue v texvinn ™g uefodou xou vo ovorttiEeTe Tig oo~
paitnrteg deELGTNTES YiaL TOV 0L TEOGOLOQLOUS TWV RATLGVIWV GLOYQOV.

Boaowrég yvooelrg

H emidoyri tnc oraBuixiic uebodov avdivonc yia tov moocdlooloud tov
adrjoov Eyel evdiapéoov xvolwc yia TNy avdlvon opuxtdv. e dilec meot-
ardoeic ovvnbiletal 0 moodLooloUdc va yivetal ue tayvtepec uehodouc,
ontwc ival oL oyxouetoréc xal evéoyavec uébodor avdivonc.

Toa #vELETEQX 0QUXTA TOU OLONQEOV TTOV ATTAVTOVY OTH QYoM E(vVOL: O QLo
timg Fe, 05, o Aewwovityg Fe,05. H,0, o nayvntitng Fe;0,, o owdnpomvpitng
FeS, nou o owdnpitg FeCO;.

Toa opurtd Tov OLNEOL elval dtolutd oe VOQOYAMELKS OV %L GUVTIXO-
VIOl UE TUEOBELRA ahndirat.

AoyxM t™g uebBsédov

O otdnpog (Fe3+) ratofubietar wg Fe(OH); pe v mpoobijxn oto dud-
AMpa tov appwviog oe Bepud meplfdrhov. To Cnua dimBelton, exmtiivetal,
Enpaiveton, mupwvetor xow LuyilCetan wg Fe,O;.

Amopaitnta aviidpaoTioLla xoaL 6Qyava

Awdhvpa murvod HNO; 1:1
Awdhvpo NH; 1:1

Awdhvpe NH,NO; 1 %
Awghvpo AgNO; 0,1 %
ool L€ong twv 250 mL
nWVIXTY QLA Twv 250 mL
XoVvi tayeiag dutbnong
XOVEUTIOLO TOQOEAAVNC

9 = en B gs @9 [ =
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[Topeia avaivoncg

1. Metagépouue, pue owpavio tov 25 mL, 25 mL oand 10 dyvwoto o€ meQLe-
nouromro Stdhvua owdrjpov og motiol Léong twv 250 mL nou apawvou-
UE UE OTTLOVIOUEVO vEQDS Uéyot 6yrou 50 mL.

2. ITpooBétovue 10 mL apoarov HCI 1:1 xow naivmrovpe to wotjoL pe Yoho
weoloyiov.

3. ®Epvouue 10 dudhvpa oe Boaoud (90 °C), mpoobétovpe 1 — 2 otarydveg
HNO; 1:1 nou Oepuaivovpe uéxolg 6tov 1o SLdAvpo: omorTioeL avoLyTo
%{TOLVO Yo,

4. Apaudvovpe to didivpa uéxor dyrov 200 mL nou Beguaivovue to dudiv-
wo oxedov uéxot fpoaocuot (90 °C)

5. TlpooB€tovpe pe ovveyy avadevon dudivua NH; 1:1 uéyor alnolnov
TEQLRAMOVTOG, TOU ELEYYOVUE UE TEYAUETOLRS YALOTL.

6. Agnvouue to didhupa o€ noeuio yia Ayo Aemrd, dote oL oynuatiioueveg
rnootaveg vigpades tov Fe(OH); notaméoovv wg nuoa. AxorovBwg din-
Bovpe pe pohaxd NOUG Aoy TEONYOUUEVMS EXOVUE QTTOYUOEL TO VITEQ-
%eiuevo drowyEg vyeo.

7. To Tnuo. enmivveton oto wotjor pue 25 mL dwavyég NH,NO; 1 %.
Metagégetor 0 6yxog otadioxd otov NOud xal ovveyitovue TG eXTAv-
OeLg UEYOLS OTOV OTOYGVES TOU dNBNUaTog Oev Tap€youy Aevrd (Cnua ue
mpootxn otarydvwv drakvuatog AgNO; 0,1 %.

8. Enpaivovue tov nOud pali ue to tnuo oto muLatielo, axoloibmg o
NOUSS TomobeTETOL OF TEOTVEMUEVO KOl TQOLUYLOUEVO XOVEVTHOLO, KO-
YETOL YWEIS avAPAEEN ®a TENOG TupwveTor otovg 900 °C.

9. Metd and magauovy 20 min oto @ovpvo xa otovg 900 °C to ywvevtn-
oLo puetapépeton Beoud alhd Oyt oUBEOTVEMUEVO OTOV ENEOAVTNOO GOV
agiveton yio Yugn et 30 min.

10. ZvyiCetan ugyotL otabeov Baovg xat amd 1o ®abaed Pdoog tov Fe,0,
vroAoYCeTon 1 ToodTNTOL TOV OLONEOV 0To (Tnua %o omd avti N eni %
TEQLEXTIRGTNTA TOV OTO didAvpa.

Avti0pdoeig

Fe3+ + 3 NH; +3H,0 — Fe(OH),\ + 3NH,* (xatapibiong)

900°C
2 Fe(OH); - Fe,0; + 3H,0 (wiowong)
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YrohoyLonog
"Eotw 6t ta 25 mL tov duahtpatog (oo 1o deiyna) €dwoav {Tnua mov
UETA TV TTopwon elxe xabapd Papog ot Fe,05: 0,1357g
Anhadij: 1 mol Fe,O; = 159,7 g mepiéyer 2 x 55,85 g Fe
1g X;

X=2 - 55,85/159,7=0,6994 g Fe
e _ 2X5585

i e == = 0,6994
O ovvteAeOTIG UETATOOTNG FerO5 1597
“Etou ta 25 mL drodiparog weptéyovy (0,1357 x 0,6994)g Fe
o 100 x;/ x= 0,38 % w/v.

[TapatnpnoeLg

1. H dwhvtémra tov Fe(OH); elvar aovyroita mxedtepn mg Stohutdtytog tov
Fe(OH),. T to Adyo awtd ta tuxdv vrdoyovo xatdvro Fe2+ oEelddvovion pe
HNO; mpog w6vta Fe3+ omdte n navofvbion elvou moootx.

2. H natafibion twv wévrov Fet3 yiveton otoug 90 °C magovoia mepicoeiag NH,
%O YLOL TV OTTOQUYT] OXNUOTLOHOU YAOLHd0US hijnatog (dnbeitar dvoroha) aue-
omg LETA TV ®otafubion 1 B€puavon diaxdmreTal.

3. Ta raudvra AP+, Cr3*, Mn2* ».Ax. pohivouv tov Fe(OH); Adyw oynuatiopoy
duadidlvtov evdoewv e v magovoio vdgoEuldviwv (OHY).

Ta PO, now SiO5* Ba mpénel va amovoldlovy amd to didhvpa yrott oxnuori-
Covv og aoBeveg ahnalxrd mteQBdlhov duodLdlUTES EVAOELS.

Ta oEvoEéa (%itELrd, TQUYLHS %.A.TT.) 0TS RO TO OAxyaQa eV TREMEL VoL VTdQ-
YOouv 010 dtdivpa yrati oynuatiCovv gvdidivto oclurhora dhato ue to oidno.
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EruBuuds meooduoeronds By Aownon 20

aQytiiov

2%0mOC

Na eloBe oe B€on:

® Vo OVOQPEQETE TLS POOKES YVOOELS TOV OITOLTOUVTOL YL TO OTOOUrS
TEOOGALOPLOUGS TOV aRYLAIOU

® vo avartTUEETE TIG amaQa{TNTES EQYAOTNOLOKES OEELOTNTES YLOL TV TTOALY-
UaTomoinoy Tov.

Boowrég yvooelrg

To apyiho amavtd ®ueimg ota dudgpoea 0QUXTA Tov M ®eduata. H doyuhog
(rvormnd dhara Tov aEyiov), o Pwsimg (Al,O5H,0), o npudhbog (AlF;
3NaF) elvaw peoued ard ta omovdoudrepo opuxtd tov. Ta romdvra Tov aQyL-
Mov ratapuBifovron moootrd wg CUUTAO®O GAS e TV TEooB %N otal dtathv-
uatd tov g 8-vdpo&uxrtvorivng, Al(CoH,OH);, mapovaoia puBuotnoy dtohv-
uatog 0Eov oE€og - 0ol appwviov (CH;COOH - CH;COONH,)) mpoxet-
uévov va deouevovrat o opaydueva wWovia H odugpmva pe mv aviidpaon:

AB* + 3CH¢(OH)N - Al(C4HON); + 3H*

Amopaitnta aviidpaoTioLla xaL 6Qyava

1.

2 [

8N ¥ g

TURVO VOROYAMEIXG OEV
Arvdlvpo 0Eov appmviov 2M
Awghvpa 8-vdpoEurivohivig 5%
0€ 0EO 0LV 2M

ool L€ong tav 250 mL
2OVXY QLN Tov 250 mL
oLpavio Twv 25 mL

yovevtiowo Gooch

[Topeia avaivong

1. Metagépovue 25 mL tov eEgTalouevou dahipatog og motioL LEong »o
agardvouue péyol oyxov 100 mL.
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2. Ogpuaivovue to drdivua otovg 80 °C o oEviCovue ehagod ue 1-2 oto-
yoveg HCL

3. TlpooB€rovpe didhvua 8-vdpoEunivorivig €wg Gtov oynuatiotel Tnua
rnot Y eplooea axoun (ovviBwg n meptooea eivon to 10-15% g
TOOGTNTOS TTOV TQOOTEONNE).

4. AnohovUBwg mpooBétovue otaydveg xou pe avddevon dudivuo oEov
auumviov péxols 6tou xatafuvbiotel moootnd 10 oynuaniouevo Cnua
(6tav 1o vmeErelnevo VYQO HOTOOTEL #ITOLVO).

5. Agnvouue to itnua va xotaréoel ®ow dinbovue amtd nud Gooch.

6. Exmhivouue pe Puyo vepd, Enoaivouue otoug 120° —130 °C now CTuyi-
Covpe péypoL otabeov faooue.

7. Amé 1o Bdog Tov 8-vdpoEurivolviroy apyhiov (Al(CoH ON),) vrtoho-
yiCetouw N moodtta Tov Al oto [Tnuo »ow ATOTLY 0TO AEYIO ddAvua.

O ovvreheonig petarpomc tov Al(CoH,ON); oe Al,O5 eivou:

= AOs  _oqq11
2A1(CgHgON)3
nal o Al:
s=_ Al —00588
Al(CoHgON)3
Yroloyiouot

"Eotw 6u tuyiomnav 0,3240 g (\Ziuotog, ToTe :

Ta 25 mL agyrov drodvpatog €dwoav 0,3240 g Whjnarog Al(CogHLON),
100 mL X;

X =

0,3240x100 _ 129 ¢
25
Al,O5: 1,296 x 0,1111 = 0,144 % w/v now Al: 1,296 x 0,0588 = 0,076 % w/v

[TapatnponoetLg

1. To {typa elvor ®EUOTUAMRS RO G €% TOUTOV eV TROOQOPA EEval LVTaL, EVK din-
Belton now exmhiveTon VROAAL.
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. H uéBodoc mheoventel Evavit MV yuati €xel ueydin axifeia, ®vping dtav
E00dLopICeTaL WrEY TOOSTHTO 0QYLAOV.

. Ta A+ dgv umopel va natapfubiotoiv moootxd ue dtohipato loyvedv pdoemv
(NaOH, KOH) yiott o€ 1oyv6 alxaind mepipdrlov oynuatiCovror evdidiuteg
O0QYLMHES EVAOELS.

. Mmopet dumg va ratafubiotovv ue didhvpe NH,OH mapovoio NH,Cl #au det-
%t €ouBEO Tov pueBuhiov péyoL PETAPOIMGS TOU XODUOTOS A0 RORULVO OF KITOL-
vo (pH=6,3).

. H mepextindmra tov Al oto vid eE€taom dudivpa Og Ba mpémet va vteQPaivel
ta 50 mg % wiv
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Trafpuxdg meoodlogtondg Ewu(}m@mﬁ 'A(]m]m] 3T|

VIREALOV
2%0mOC

No emTiyeTe TOV ATOXMWELOUS TOU VIXEAOU Ol dALES OUVUTTAQYOVOES
ovoiec 1 LOvTo ®oL Vo aoxnBeite oty ey g uebsddov.

Boowrnég yvooelrg

Toa omovdardtego 0purTd Tou vireliov eivar o virehivng (NiAs), o wA-
Leottg (NiS), o yagviepitng (€vuda muLTird dAaTo TOU VIXEAIOU %Ol TOV
uoyvnoiov) ®.Ag.

O 1po0dLoELouds Tov virehiov faciletol oty ®otofuion Tov ue ahroo-
M6 dudhvpa diueBuhoylvoEiunc.

H avtidpaon o], ov mapéyel 0yrmoes {TnUa #OUKLVOU YOMUOTOG, EIVaL
yooxtolotiky Tov Ni row tdoa wohv gvaiotnt. H zatafvOiorn touv yio va
elvon téhela EEmeL va, yivetal o eAapod aAraird TeQLRAALOY.

Avtidpaon roatafubiong:
2(CH,CNOH), + Ni2+ + 2NH; - Ni[H(NOCCHy,),], + 2NH*
Amopaitnta aviidpaoTioLla xoL 6Qyava

1. Awdhvpa dpueBuhoyrvoEiung 1 %
0€ AAXOOM

2. Awdhvpo NH; apoud 1:4
3. HOudg Gooch No 3

4. Tovywrd o&Y

5. HCI1:1

[Topela avaivong

1. Ze 25 mL d00€vtog drahipartog mpooBétovue 5 mL HCI 1:1 »ow opaid-
voupue oto 200 mL pe arwootayuévo veQo.

2. Ogppaivovue otovg 80 °C now mpooBEtovue ehapod TeQiooeLo dLaAvpa-
tog dueBuhoylvoEiung.
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3. TTpooO€rovue otdydny now pe avadevon didhvua NH; 1:4 uéyor oynuott-
oot godoxdrxivou Wjnatog (ehapod TeQIooEL0 AUUMVINS).

4. Awotneovpe entt 15 min 1o dudhvua ot Bepuorpacio twv 80 °C .

5. Agnveton 1o itnua vo, ovoompatwOel ®ow dinbovue, uetd amd Yugn, ot
mpoluywouévo xovi Gooch.

6. O¢gpuaivovue otovg 110 °C nau CuyCovue.

7. YmoloyiCovpe v % w/iv mepiertirdtta tov Ni oto didhvua (ovvtehe-
0TNG UETOTQEOTNG VireAO-OLpe Buho-yhvoEiung oe Ni = 0,2032).

Yrnohoyiouol
"Eotw éu Luylomuay 0,2587 g 1linatog, tote:

Ta 25 mL a@ywot diahipotog €dwoav 0,2587 g iltyuotog
100 mL X;

e 0,258275x 100 _ 1 348

To meprexouevo Ni Ba elvon : 1,0348 x 0,2032 = 0,2103 % w/v
[Tapatnonoetg

1. O otaBunds mToodLopLouds Tov vixeliov ivor LOLOLTEQA ONUAVTLROS ROL ATOTE-
Ael T uovn exhextiniy oxLpry u€Bodo yLo Tov TEOOOLOPLOUS TOV O AT, 0QU-
AUTA oL HQAUATA TOV.

2. Hmeploogio g NH; nord v notafuoion, moénet va. omogpevyeTa, Yot vrd-
y€L ®ivduvog ovyratafubiong g mepliooeiag g dueBuroyivoEiung mov eivar
adLdlut) otV aupmvia.

3. O 6ynog g dueBuloyhvoEiung mov mpootiBetan dev mpgmet vo vepPaivel To Y2
TOU Oy®rov Tou eEgTalduevou drohiuaroc.

4. H mepiextindtnta tov Ni oto vrtd eE€taon didhvua va unv vrepPaiver ta 30 mg
% wiv

5. Tpog amogpuyn uéhuvong tov Wijuatog omd Fe3+, A+, Cr3+ ».Am. mpooBétoupe
070 V76 ®oTofUBLoN didhvpa ToodTTo TEUYLROU 0EE0C, TO 0mToi0 oYNuUaTiCEL ue
TOL TTOLQOTTAVM RATLGVTOL EVOLAAUTES EVOELS.

6. Ta Ni2* narofubiCovior amd diahiuata ehapons 6Ewva (pH=5) §wg Aiyo alxa-
Mxrd.

7. H dupueBuroylvoEiun oe ovdéteo N ehapod alralxd TeQLBdAlov 000 wg HOVO-
Baowo 0V xaw do uépLd g oynuatiCovy ymArd cUUTAo%o e €va ATouo Vixe-
AMov.
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Lrauxdg meoodiogopnds EQ’Y(}M'I]Ql(mﬁ 'A(M](H] 41]

aofeotiov

2%0mOC

Na eEowelmBeite ue v tey Vvt otafurol TeoodLoQLoUoy Tov aoPeoTi-
OV %O VO OVOTTTUEETE TIG O ETIHES EQYAOTNOLOKES Oag OeELOTNTEG.

Emumléov va avamtigete Ty 1iravottd 0og vo poouiotete oty medEn
g OemENTIRég OOC YVOOELS.

Boaowréc yvooerg

To aoféono amavtd om @uon ue ™ noper tov CaCO;5 (nvpimg aofe-
otéMBog, aoPeotitng, pdouapo), dorouity (CaCO;. MgCO;) non ue ™
woopry CaSO, (yvypog CaSO,. 2H,0 =.Ax.).

Extog amé 1o opurtd - metpdpata, to Ca mepiéyetor pall ue 1o Mg oto
veQO Ue T noeen evdtdiutov ahdtmv. H imapEn avtdv tmv zatdvimv divel
070 veE4 T oxAnedtnTd tov. O TEoodlopLonds Pacitetal oty ratafibion
tov Ca2* pe ddhvupa oEalrov 0EEog 1 0EaMxroU apumviov og GEWVO TEQL-
Balhov xou pe TQOOJEVTIHG TEQLOQLOUS TG OVYREVIQWONS Ttwv H* e
npoothjxn NH,OH (NH; + H,0).

H »a8{tnon tov CaC,0,.H,0 0o ohordnpwvetar o ovdETeQo 1 ahnoht-
%0 TEQLRAAOV.

Amopaitnta aviidpaoTiola xoaL 6Qyava

Awghvpo (COONH,), 4%
Agilntg eouBov Tov peduliov
Awdhpo NH; 1:1

Avdhvpo HCI 1:1

Awghvpo. (COONH,), 1 %

PUogs e =

Boaowrnég yvooerg
OL avtdQAOELS TTOV TEAYUOTOTOLOUVTOL ELVOL:

) Ca?* + (NH,,C,0, + xH,0 - CaC,0,. xH,0 + 2NH,* (xarapiBion)
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230 °C

p) CaC,0,. xH,0 - CaC,0, + xH,0 (amdiero #QUoTaAMM®0V vEQOV)

450 °C
y) CaC,0, - CaCOj; + CO (0éguavong)

1000 °C
8) CaCO; - CaO + CO, (wvomong)

%ol dLapogeTIXd

1000 °C
g) CaC,0, - CaO + CO, + CO (mgoodevtiri Oégnavon-nvignon)

[Topeia avaivoncg

1. 25 mL droddparog pépovian og ool LEong tmv 250 mL »ow oEwviCovue
to dtdhvua pe HCI 1:1.

2. Apaudvoupue uéyot 150 - 200 mL xon mpooB€tovue 3-4 otarydveg epubpd
Tov ueBuiiov.

3. Oegppaivovue péyoL foaopov.

4. TIpooBgtovpe otdydnv »nou ue avadevon didhvua (COONH,), 4 %. Av
oynuatotel tnuo emavadioiveton pe AMyeg otarydveg HCI 1:1.

5. TIpooBgtovpe oto Bepud ddhvua (80° — 90 °C) oraydveg NH; 1:1 ue
ouveyn avadevor, uéyoL va yiver ovdéteon 1 ehoped aArolxi avtidga-
o1 (LeTafol] TOU YEMOUATOS TOU OEIRTY ATTG ROUKLVO OF AITOLVO).

6. Agnvouue to didhvpa og noeuia yro TEYm uéyol 1 h.

7. AwmBovue pe oxAned mMOuo o exmAévouue pe Yuyxod didivua
(COONH,), 1 %.

8. Enpaivovue, EXTEQPOHVOUUE RO TTVQWVOUUE .

9. ZvyiCovpe to oteped vrdietupa tov CaCO; 1) CaO avdroyo pe ) Oep-
uoxpaota Temong Tov Wijnatog (ovvieleonic petatpomic CaCO; o Ca
= 0,4004).

[Tapatnpenqoetg

1. Ouvvmohroywopoi yivovtor 6mtmg ®oL Tov oLdEov — apyLhiov xal 1 €xEEOOT TOV
astoteléopartog diveton emtt % w/v oe Ca.
2. Tnv xatapibuon tov Ca2+ mageumoditovv Gha ta natidvra tov Nat, K+.
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174

Av dev yonowwomoujoovpe peydin nepiooeio (COONH,), to Mg?+ polivouv to
{tnua tov aoPeotiov, yiati to M2+ oynuotiCer evdidhuto olpmhona dhota pue
oTo.

H avtidpaon ratafiBiong Eexwvd amd 6Eva Stadipoto »ow 0T CUVEYELX QVEJ-
vetow to pH pe mv mpoothixn aupwviog yia v enitevEn xovdpoxouotarhinoy
%o e0roha ditnbovuevou Wiuatog.

INo v awopuyn amopedpnong g vypaoiog xat tov CO, and to CaO 1o
XOVEVTHOLO ®RaAvmTeTon ®otd T didoreLo TS YUENGS otov Enpavinga, o omolog
TOEMEL VAL TEQLEYEL WG ENEavTrG UECO VATEAOPEDTO.
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X1a0unog TEOTOLOQLOOG

ety (SO.) Boyoorngun Aownon 3
2%0mOC

Noa eEowrelmbeite ue v teyvirt] otabunol 1poodlogLonoy Twv Betirmy
LOVIOV 0€ SLOADUOTO 1) OQUATA TOUS RO VO AVATTTUEETE TIG OYETIHES EQYOL-
omoELoxég oag deEldttes. Emuthéov va avamtiEete v iwavdmtd oog va
€QAEUOCETE OTNV TEAEN TIg BemENTIRES OOC YVWOELS.

Boowrnég yvooelrg

O oraBuixog wpoodLopLouds Twv Betixdv epaguotetar oty avdlvon eviid-
AVTOVY 1f OVOOLAAVTOY 0QUXTWY %Al YEVIXOTEQO OTHY AVAAVON TOV VOATIXGY
oalvudrov Tov Oetivdy aldrov.

Ta nvpidtepa Belind opuxrtd elvan 1 yoipog (CaSO,. 2H,0), n fagutivy
(BaSO,), n xoixdvon (CuSO,. 5H,0), o eyyhelitng (PbSO,) ®.Am.

H u€bodog mpoadiopiopot tmv Belivdv avidviwv Pacitetal oty ®oto-
pUBon twv SO,> pe didhvpa BaCl, zow 010 oxNUATIONS AEUROU WXQORQU-
otolMuxov Whjparog amd BaSO,. Katd v extéleon tov mpoodiogiopot
uwrtoel vo epupavioBovy mold opdluata, ov dev Angdotv oglouéva uétoa.

Ta SO,* natafubiCoviar oe ehagped 6Ewo meouBdrhov, yiatl oe ovdéTe-
00 1j adxalxd ta oV vdoyovia CO5*, PO, C,0,% oynuatiCovv pe ta
BaZt (Tnuao.

To 6&wo meQupdhhov cuvtelel emiong ®oL OTO CYNUATIONS YOVOQOXQU-
otahMroU 1IEHROToG, EVVOTROU TaRdYOVTO Yol T dtiBnom.

H rapovoio emiong tov Fe3*, AR+, Cr3*+ ».Am. poliver 1o {Cnuoa Aoym
TEOCEOPNONS TOVS O€ QUTO %ol Bt TTRETEL VO ATTOUAXQUVOVTAL, EVD T KATLO-
vta tov Ca2*, Mg2*, Pb2*oynuatiCovv zow avtd {Cnpo ordte Ba tpoxinOel
ovyroTofU0Lon TV Betingy Toug aAdTOV. AUTO ATOPEVYETOL UE HATEQYOOTN
tov drodvparog pe Na,CO;, 0dTE T TOQOTAVM KATLOVTOL ATTOUOKQUVOVTOL
g WCNuoTo avBorIrdv aAdTwy.

Kard v mipmon tov BaSO, umoet vo AdBeL xwea avoywyrj Tov amd Tov
C touv nOpov:

BaSO, + C - BaS +2CO, M
lNo va arogiyovue €0QAMIEVOUS VTOAOYLOUOUS, UETA TNV EXTEPQMON

Tov Onov oEedwvouue To oteed vtdhewuua e H,SO,:
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Téhog ta NO;~ ovyrabilavouy pall ue to BaSO, alloidvovtog 1o amoté-

Aeoua. Auto amopevyeToL OV 1) ROTABUOLON YiveTtol v Bepum naw pe foadeia
poodrun tov BaCl,.

Avtidpaon: SO,> + BaCl, - BaSO, + 2CI-

Amopaitnta aviidpaoTnoLla xoL 6Qyava

= W e =

Awdhvpa BaCl, 10 % 1. HOu6c Whatman No 40

H,SO, (apard) 2. Xwvt toeiog duibnong
HCI1: 1 3. XwVeuTioLo Toeoeldvng
ITotjot L€ong 400 mL

[Topela avaivong

1.

e 50 mL drodiporog mpooBgtovpe 3 mL HCI o apodvouue uéyol to
200 mL.

O¢puaivovue péyot foaonot xatl TEoobEtovue oTaydNV roL ue avadevon
Beoud dudhvpa BaCl, 10 % womov va mavoet vo oxnuatiCetan Cnua.
Agrivoupe 10 untowo vypd noli pe 1o iCnua eni 12000 TouAdyLoTOV Yio
ovumAjomon g xabitnong xow éyn tov BaSO,.

AwmBovue amd ouhned nOud, exmthévovue pe Bepuo veQOo.

Enpaivovue, extepomvovue xor mupavovue otovg 800 °C.

ZvyiCovue, agpov mpooBEcovue 0to Yuyed XOVeELVTOLo 2 - 3 otaydveg
H,SO, (muxvot) naw eEatuioovue uéyotl Enpov ext 15 min pe m foribeta
Moyvov.

YrohoyiCovpe to anotéheoua oe SO,> % wW/v (OUVTELEOTHS HETOTQOTNG
BaSO, oe SO,> = 0,4113).

[TapatnponoetLg

1.
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H puéBodog umoel var epogUOOTEL OVIIOTEOMO YLOL TOV TTROGALOQLOUS TWV LOVTWY
Ba2* 1j Pb2* ue 10 oynuomioud tmv adidAutoy Beundv aAdTmy Toue.

Meovérmpa g pedddov eivan 6L to apyind oxnuatiiopevo inua BaSO, elivau
wxoxUaTalnd rou dunbeiton dorolo ontdte mELv amtd ™) d1inomn amarteiton
YWOVEVOT) TOVAAYLOTOV 12 MV (DOTE VO ROTOOTEL TO (TNl TEQLOOGTEQO OYRMDIES.
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3. Zmv wepinmtwon mov vdeyovy xatévra Fe3t w.Aw. oto didhvua mov eEetdleton
mpooBgtovpe Aiyn moodmta TEUYLROU 0EE0C naw OUVEYICOVUE TNV TOQELQ ROVO-
Vird.

4. To BaSO, eivaw and ta mo dvodidhuto Wijuata g Avépyavng Xnuetag. Aev
drahveton og ravéva oEV. H drahutomoinon tov emtuyydvetal ue oUvingy tov ue
Na,CO; ondte petatpéneton oe BaCO; naw petd Stohvtomoteiton pe voQoxAmoL-
%0 0EV:

BaSO, + Na,CO, — BaCO, + Na,SO,

5. To BaSO, d¢ev droomdron ratd TV Qo).
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INEPIAHWYH

Ou uéBodol Tov yENOWOTOLEL M yHuLxy avdAvon PTOQOUV VO TAELvVouN-
BouUv o€ rhaowxég rar evogyaves. H didxoion, mé€pa and otopund »oLtyoLa,
omoiCetan om ynuxr avridoaon. ZTg RAAORES AVAADOELS 1) YNUKTY OVTi-
dpaom raw M otoyetoueToio. T elvon | uévn Pdaon g uebsédov. Avtibeta
oTLg eEVOQYOveES UEBGdOVS neTEElTaL oL UOLKY] LOLOTITOL KO 1) YNULRY] OVTE-
00T £(TE ATTOPEVYETAL EITE XONOLUOTOLETOL EUUETO.

O »haownég uéBodot pe ™ oeLpd Toug draxpivovian o€ dVo peydieg votn-
YOQIES. ZTC 0yxouUeTQI%ES nau Tig oTabuixég nebodovg.

ZTC OYROUETOLRES VITAQYEL TAVTOL (Lot AvTidQOom, OV gival 1 BAon, xot
ENEIVO TTOV UETEE(TOL EIVAL O GYHOG EVOS TOOTUITOU SLOADIOTOS TOU OvTLOQOL-
omeiov 0 omolog avtlded TAMQWS UE OQLOUEVY TOOGTNTO TNG OVOINS TTOU
mpoodropiCetar. H ovaila avni elvar exiong og dudivpa. O avtdedoels mov
YONOLUOTOLOVVTOL OTTOTEAOUV ROl TO RQLTHOLO OLAXQOLONG TMV OYXOUETQLRMDV
uebodwv oe o&vuetoia - alxaliueroia, xarafvbicels, ovumroxoueroia xai
o&etdoavaywyiuouetoia. "Eva #evigund onueio otig oyrouetoeég nuebddoug
elvor oL deinteg OV YONOLUOTOLOUVTAL YO TOV EVIOMLOUO TOV TEAOUS TG
avtidpaong, 1o .ooduvapo onueio. H allayn yoouartog, ovviifmg, Tov deinty
dhavel To téhog g avtidpaong, to tedixs anueio. Emtuyio oty exhoyn
Tov ratdAniov deinty onuaiver tavTion Tou TEMxOU pE TO LOOdUVOUO
onueio.

Zug otaBuxrég uebodovg Suyitetar natd vavova to (Enua, To 0moto ToQd-
yetol amd wa avrideaon xatafibions. To {Tnua amoyweiletor ue djbnon,
Enoaivetal yia aouduuvon tov vepoU xot Luyitetor. Ad Tov TUmo Tou ®ou
T0 otaBuxd ovvredeatij virohoyiCetan 1 pdta g oS OVolag TOV TEOOo-
dropiCeton. Mmopel emiong va yivetol miQmorn dote To (Enua vo LETOTOETE-
TOL O€ (AL L0 0ToBEEN %Al YVWOTOU TUITOU Vo).

IF'AQYXXAPI

Khaown avdlven: Avolvtxy péBodog mov otneietar o wa 1 meQLo-
O00TEQES YMUKES AVTLOQAOELS. ALOXQIVETOL O OYROUETOLRY ROL OF OTAOULKT
avaivon.

Oyroperoia. Khaown uébodog avdlvong xotd v omoie. UETQEITAL O
OY®Og TEOTUIOV OLAAUUATOS TOU avTldQUOTNOIOV TOU avtldQd TAOMG UE
0QLOUEVT TOOGTNTA THS OVOTOC.
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YraOuuxés néBodor. MEBodoL g ®haoWNg avaAvoNS ®OTA TIS OTTOLES
CuyiCetan 1 udto evog IHUATOS TO OO0 TEOEXMPE OITS YLK AVTIOQOLON KaTaL-
BUBonge.

Aginteg. Evooeig twv omolmv to yowua aAhdlel avaroya pe mv ailoyn
™™g ovotaong Tov dahtpatog. H alhayn ogeileton oty «eEapdvion» wog
oVOiag %ol EUPAVLON TEQIOTELOS, £0TM WHOENG, RATOLOV avTdQaoTEiov.

Ioyoida. Babuoloynuévog yudivog cwlivog ue otoogLyyo. Metod ue
axpifera (ovviBwg 0,1 mL) Tov Gy®o Tov TEATUITOV SLHAVOTOS TTOV ALVTE-
000 TAEMGS UE TNV OVOIX TTOV TTEOTOLOQEILETAL.

Yrafmxog ovvtereotis. "Evog Adyog mov netorpémet v nala mg Evo-
ong-tiiuartog mov Luyiletal og udla tov tnrovpuevov otoyeiov.

“Tenpa. "Evoon pe ehdylot) dtohutdmnta oto didhvpa 610 omolo modye-
tat. [apdyeton o puo aviidpaon rotofubiong.

Katapudion. Amofol evoc ihjuatoc oe €va dudivua. Elvor amotéheoua
™G CUVEVWONS LOVTOV %ol 0dnyel oty dnuovgylo Evoong ue eldylot dio-

AtoTTOL.

HOpog. diktoo amd xootl 1 yvall pe oououévn dLAUeTEO TEQMYV.
Xonotpomoteito yio 10 duoymeLoud evog IERUATog amtd o unTtewrd didiuua.

Anjfnon. H draduaoic tov duoymoLopot tou tinuatog ot 1o inteird vyQo.
“Exmhvon. «E€mhvpo» evog 1ILnuatog tdvw otov Noud dote vo ooua-
7QUVOOUV 1 Tteplooela Tov avudpaotnolov xoL Tuxov mpooueiEels. Iiveton

Ue WrEES TOOGTTES VEQOU 1] OLAAUUOTOS ClOao¥ NAERTQOAUTY).

Eneavern. Aroudxouvon tov vepoU amnd €va Cnua pe B€puavon otoug
110°- 120 °C o¢ muglatiolo.

IIvemon. Ofpnavon oe Yynhij Bepuoxpaoctio (> 500 °C) Wiuatog wote vo
uetatoamel oe Evwon mo otaber] xou Tuyiowuy).

IIéym Ejperog. [opapovi tHuaTog oe emap ne To UNTELRG VYES HOTE
VO ATTORTHOEL ®QUOTAAM®Y dour| xo vo dindeitan evroAdTEQQ.
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Avtdgaotieto. Mo yvwot Evoon mov avildod exAexTird, OIS ouvo-
UEG TTOV EMNQATOVV, UE TNV OVOTNL TTOV TOOOGILOQILETOL.

Xavevtiero. Aoyeio ad mupiuayo vArS (ropoehdvn 1| LETAANO) wxEoy
6y®ov. XoNOWOTToLETOL YLoL TNV THMON EHuatog o€ Aiyvo 1 povgvo.

ITgdtvmo dudhvpa. Aildlupa aviidQOoTNOlOV UE OUYREVIQWON YVOTY UE
ueydain axpipera. Mapaorevdletor pe LHyLon ToOGTHTOS TOU OVTLOQOOTHQI-
OV %Ol AQOLMWOT AUTHS OE OQLOUEVO GYXRO.

Kavovizotnre dwedvpatog, N. "Exgooon ovyxévipmong dtaiiportog mov
Oy ETICeETOUL PE TOV AQLOUS TV POQTIMV.

Yopmhora. Zt00e0€g EVAOELS TOU INULOVQYOUVTOL OVAUEDH O ROTLOVTOL
UETAMWV %Ol LOVTO QUETAAAWDY 1] LOQLLL EVAIIOEMV.

EDTA. Ta a@ywd tov atBuhévo-diduvo tétpa 0Etrot 0E€og. Anuovoyel
OUUTTAOROL UE TO. TTEQLOOGTEQO ROATLOVTA TMV UETAAWY avTdpmdvTag e autd
oe avaroyia 1:1.0

Tithog dohipatog. Ze avalioels 0eLRAS 1 QOVTIVOS 1 TOOOGTNTO O Mg
™G ovoiog wov mEoodLogiletal xau 1 ool avaloyei og 1 mL Tov medTumov
dradvportoc.

TehMuno onueio tirhodotnong. To onueio g oyroueTorig avtidoaong
070 0molo aAAALEL Yowua o deixnTng.

Ioodvvapo onueio Tithodotnong. To onueio oto omoio N ToodTNTA TOV

TEOTHITOV AVTLOQAOTNEIOV avTLOQA TAEMGS UE TNV TOOGTHTO TS OVCTOS TOV
oodLoEiCeTal (avaivTng).
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Yrafuxn avaivon.
IIAPAAEIT'MATA YIIOAOI'TXMQN

1. “Eva delypo opurtoty 1o omolo mepiéyel 32,55 % Fe,O; dtav Enpobdel
TaovoLdtel wa ardielo faoovg ton ue 1,25%. Iowa elvaw n % meQie-
ruromTa Tov opurtov oe Fe,O5 uetd mv Efpavon tov (oe Enpd Pdon
Ommg AEyeta).

Ymoloyiopot.

Av duoriBevron 7.y 100 g ot 1o apyIvs 0QUHTO, TEO TS Ejoavong, Oa TeQLE-
xeL 32,55 g Fe, 05 nou 1,25 g H,O 1o omoio aviutpoommevel v ammhewa Baoovg
%notd ™y ENoavon. Apa 1o Ened opuxto Ba €xel fdoog 100 - 1,25 = 98,75 g .

Téte n % mnepientvdmro oe Fe,O; o Enpd vhxd Ba elvou:
(32,55/98,75)-100 = 32,96 g. Aga nawm % meprertnotnro. 0o etvon 32,96 %.

2. "Eva 0gurt6 poryyoviov avohvetol otafuuxd pe teMxo moidv g avdiv-
ong to Mn;0,,.
a) molog efvor o (otaburdg) ovvieleonig uetoTpomis tov Mn;O, o Mn
%o oe Mn,Os;
B) mowa elvar ) % meQLexTATNTO TOV 0QUXTOU 0 Mn %o owa 0e Mn,O;
av 10 apywo delyua tov opuxtoy givar 1,52 g xow 10 TEMHRS TQOIOV
eivan 0,126 g Mn;0;

Ymoloyiopot.

a) Amé tov Timo Tov Mn;O, gaivetar 6t o€ 1 mol awtov wepi€xovrar 3 mol
atéuwv Mn. Apa o ovvteheotic uetatpomig Tov Mn;O, oe Mn elvou:
ovvieheonic = 3 "Ar Mn / Mr Mn;0, = 355 /229 = 0,721
INo mv meplmrwon tov MnO, og 2 mol Mn;O, avtotouyovv 3 mol
Mn,0;. Apa o ovvreheotig petatpomis tov Mn;O, e Mn,O; elvar:
ovvteheonic = 3 Mr Mn,O; / 2 Mr Mn;O, = 3-158 / 2229 = 1,04

B) Agpou yvmpiCovue TOUS CUVTEAEOTES UETOTQOMS TOU TeM®OU oiuatog
UTTOQOUUE VO dDOOVUE TNV % TEQLEXTLRATITA 0€ ROOEVA 0TTd Ta Tnrovpe-
va. “Etou

% Mn = [0,126 - 0,721 /1,52 ]-100 = 5,98
% Mn,0;= (0,126 - 1,04 /1,52 ] -100 = 8,62
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3. T tov mpoodioplond g tepiertndmtag ot FeS, evog opurtot oudno-

iy, n avdlvon uetétpeye to Belo o TeMnd mpoidv BaSO, to Pdpog

Tov omotov frawv 1,55 g, yua aywrd fdoog opuxtov 1,00g.

a) ol | % meQLERTIRATNTA TOV 0QUHTOU OF FeS,;

B) av n avdaivon ywétav pe mpoodoploud tov odjpov cav Fe,05 mota
Ba vjtav 1 tehrn walo tov oEediov;

Ymoloyiopot.

a) H otouxelopetolon tov timmv delyver 6t teMnd 1 mol FeS, — 2 mol

BaSO,

Agata (1,55 /233 grmol!) BaSO, 6o mpoégyovion and (1,55 /2:233) mol FeS,.
H pda houtév tov #abopot FeS, Oa eivan (1,55/2:233) mol 120 g/mol = 04 g
Tdte 1 % megLextinoT o TOV oQUrTOU givan (0,4 /1,00) 100 = 40 %

B) Avn avdivon ywdétav ue petatpony tov FeS, oe Fe,O516te qaiveton ot

and 2 mol FeS, — 1 mol Fe,04

Apa amé (0,4 g/120 g'mol-1) Ba mapdyovron 0,2 /120 mol Fe,O; 1
(0,2/120) mol -160 g'mol-1 = 0,27 g Fe, 0.

Ze €va npdua 1o megleyouevo Al mpoodiopitetal tehMnd otabund uéow
norafubiong e 8- vdpo&univohrivn, (CogHGON), oav AI(CogHL,ON);. Av
o6 1,02 g xpduartog Aaufdvovior teMxd 0,19 g 10juartog, mowa giva 1
TEQLEXTIXOTNTA TOV ®QAUOTOS O€ Al;

Ymoloyiopot.

O ovvreheonig petatpomic Al /Al (CoH ON); elvan 27/459 =0,0588
Aga ota 0,19 g \tyuatog avitotouyovv 0,19 -0,0588= 0,011 g Al.

Telnd oto npdpa Oo mepréyetan (0,011 /1,02 ) 100 = 1,095 % Al

"Eva npdpa megLéyel iy twv dhhwv uetdhwv Al zow Mg. Aelypa and
10 ®dua ndtag 1,23 g drahveton xal ®oteQydletal ®oTtdAMNAa HOTE Vo
®natafublototv pévo ta dvo owtd pEtalha oav whijuata pe 8-vdpoEuxrivo-
AMvn onhady oav Al (CogHON); now Mg(CyHGON),. To i{0ijporo owtd
CuyiCouv 15,64 g. To cuvolMxo owTd [Tnuo TVOMVETAL ETOL DOTE TA PUETAA-
Ao vou QuyiCovron tehnd wg oEetda, Mmrady Al,O5 naw MgO. To telnd
otd vtdheupo g Tipwong CuyiCet 2,00g. Tlowa 1 % meQLEXTIRATNTO TOV
0QYLoU ®OAUOTog ota. S0 owtd LETOANA;

Ymoloyiopot.

Acg vroloyioovpue mETa TOUS OTOOULROUS OCUVTEAEOTES TV UETAAWV RalL

TV ICNUATOV Toug Ue 8- VOROEUVKLVOLIVY).
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Eivaw Al/Al (CgH4ON); = 27/459 = 0,0588 now Mg/Mg (CoH,ON), =
24/312= 0,0769
Apga av aQyrd VIiEyay 0to ®edua X g Al xawy g Mg téte mpémnel (!):
x/0,0588 +y/0,0769 =15,64 (1)
Avdhoyo oL otaBuxol CUVIELEOTES HETUTQOMS TV PeTdAAwv oto OEe(-
dLd Tovg etvau:
Al/ Al,O; = 27/102 = 0,265 naw Mg/MgO = 24/40 = 0,6
Tdte mp€mer x/0,265 +y /0,6 = 2,00 (2)
Am6 1o ovomua tov dVo eElodoswv mpoxvmtelx = 1,17 grouy = 0,02 g Mg.
Tehnd % Al = (1,17/1,22) = 95,12 nou (0,02/1,23) -100 = 1,6 % oe Mg.
* AOXLUAOTE VO XAVETE TOVG VITOAOYLOUOUS Eentvavtog artd x mol Al xou
y mol Mg 0to apywo delyua. XONOLUOTOMOTE TN OTOLYXELOUETOLCL TV UETOL-
TOOTWV:
2 Al - 2 Al (CGHON); — 1 Al,O4
Mg - Mg (C,H,ON), — MgO
ITpo0o€ETe mAVTMG OTL TO RQAUA TEQLEYEL ROL AAAOL LETOAAOL AL CUVETTAG
10 aEywo PAog Tovu dev elvar to dBgotopa Twv dVo peTdAAmY.

6. X yovevnjolo mopoehdvng mov CuyiCet 27,26 g elodyetal TOOGTNTO £VU-
dpov yhwptotyov fapiov, BaCl, "x H,O omdte to véo Bdpog elvar 28,28 g.
To ywvevtijolo Bepuaiveton otovg 200 °C now Svyilletan uéyot otabepov
Pdoovs. To telnd Pdgog eivon tote 28,13 g.

a) woLog elvat o Timog Tov €vudpou dhatog, dAadij olog elvar o aLd-
UGS TV %QUOTAAAX DY VEQWV X;

B) avn lowa ToodmrTo Tov dhatog dLoAvdTay 0To VEQO %Al At TO dLdAv-
uo rorafudiCovray to Baglo wg Beuxd Bdoo, BaSO, ot Ba ftav n
udto tov iuarog;

Ymoloyiopot.

a) To Bdpog Tov evidpov dratog elvar 1 drapopd (28,28 - 27,26) = 1,02 g
BaCl,x H,O.
H andreta fdoovg xatd tv mHomon OQEIAETAL 0TV OTTOUARQUVOY TOU
2oUOTaAAXOU vepoU. H moodmtd owtov eivon tehnd (28,28 - 28,13) =
0,15 g H,0. To dvvdpo dhag Oa eivar téte 1,02 -0,15 = 0,87 g.
O ouvteAEOTHS UETOTEOTIS AVUOQOU TTROS EVUOQO UE X WAL, VEQOU ElvaL:
ovvteheotic = 208 /(208+18 x)
Apa 208 /(208+18x) = 0,87 /1,02 ° x =2 naw 0 T7og ToUv dhatog BaCl, .2
H,0.
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B) Ta 0,87 g BaCl, eivar 0,87 g /208 g'rmol-1 = 0,0042 mol.
Avtd Oa doyoovv emiong 0,0042 mol BaSO, 1j 0,98 g {Tnua.

7. Aglypa amd €va opuxrtd Tou yalrov, Pdoovg 4,00 g diahutomoieital
rardAnia xow xatafudiCetan o yairndg oav Cu(OH),. ‘Oln n moodmra
oV WCNuortog mupwvetal kot petatpénetal oe CuO. Avtd ewodyetol og
Yudhvo teoluylouévo omMjva omtdte To ovvoro CuyiCer m, = 58,60 g. O
owMjvag Beouaiveton uéyot tovg 400 °C e towtdypovn duafiBaon mo-
TTAVIOU TO 0moto ®alyeton mAjpws we puetarpomi tov CuO og Cu. Metd
™mv YUEN o cwhijvag Tuyiter m = 58,36 g. Ymohoyiote TV meQLentinom-
Ta Tov 0pUrtov ot Cu.

Ymoloyiopot.

OL peTaTEomeg mov Yivovtol ®atd v avaivor eivar
Cu - Cu(OH), - CuO - Cu

H petmon Bdoovg Tov coMjva oty TEMK®Y (Ao OPETAETAL 0TV UETATQO-
7 Tov o&ewdiov og xabaEd uétalho, dNAad oty amdielo Tov 0Euydvou.
Avty elvon 58,60 - 58,36 = 0,24 g

Apa av ta g tov CuO eivon x mpémet va elvor

(79,5/63,5) = (x/x-0,24) - x=12¢g

O ovvteleonic petarpoms Cu/CuO =63,5/79,5=0,799. Aga mn a1
TOCOTNTO TOV XAArOU glval:

1,2 0,799 = 0,96 g Cu.

H % mepientindmra tov opuxtol og xahrd eivor telxd (0,96/4,00) -100
= 23,96 %.
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Egmm’ostg - Hgoﬁln’uatu

1. e éva Oeilypo mEoodLoQiletal TOOOTRA 1) TEQLEXTIXGTNTA OE LOVIOL YAM-
olov, CI, ue ratafvOwon: (a) oov xhworovyo doyveo, AgCl xou (f) oov
xAowoovyo ucivBoo, PbCl,. Ilowog elvar o otabmunds ovvieheotig 1
ovvteleotic petarpomng; [a) 35,5 /143,5 = 0,247
B) 2-35,5/278 = 0,255]

2. Zg €va oQurTo 010V, TEOOALOPITETAL 1 TEQLEXTIRGTNTA TOV OE OlONQO,
Fe, otaBund pe Toywon telnd tov mapayduevov Fe,05. O otabundg
OUVTEAEOTIC UETATQOTMNG E(VOLL:

a) 1/2 B)2/1 Y) 56/160 d) 2 -56/160 €) 2/160 [ 8]

3. H mpoobijxn tov avudpaoteiov xatafubiong yivetal mdvio pe Touto-
¥00VN avddEVON TOU SLOAIUOTOS. AUTO YIVETOL YLt
o) eTTAYVVON TS aVTIOQOONG B) amoguyn Tomxng rotafudiong
Y) AGyoug maadooLaroig d) amopuyr} uéAuvong Tov Liratog

[B]

4. Av Béhate vo exmAivete Eva inua Tavm otov n0ud pe didlvpo evog nhe-
%UTEOMITY B yonotuomolovoate didhvua:
a) vitowov vatpiov, NaNO, B) vitoud appwviov, NH;NO,
Y) OLVOTVEVOTOG d) amoviouEvo veo [B]

5. Oéhete va Enpdvete €va (Tnua ylo. TV oopudxruvon tov dtodvtn (m.y.
TOU vEQOU) RO AAAMV TTNTLRWV oVOLdV. Oa tomofeTovoate To [Ty ot:
a) Enpavtioa B) mupwaTnolo y) ovpvo d) otov agpa
[B]

6. To €vvdpo oEeidio Tov owdfpov, Fe,0; x H,0, og dvudpo 0Eeidlo xatdh-
Mo yia vo Cuywotel Ba yonoiomolovoote:
a) Ejgavon B) B€ouavon y) mhewon  d) navon  [v]

7. ©€hete va dinbfoete €va {Cnua mov €xeL ToAU wreovs rpuotdilove. To
¥aetivo Nud mov Ba yonowwomowjoete Ba aPETE ATS ®OoUTE NOUWV TOV
OTotov 1) TovioL £XEL KOWUOL:

o) woQo B) Aevno Y) umhe d) omowovdnimote  [Y]
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8.

TToA\ég popég natd v dujinon evog WHUOTOS XONOLWWOTOLOUVTOL Ol

Aeyouevol mrvywtol nhuol. Avté yivetan otav:

a) onuaoto €xeL 1 Toyvmra oy dmbnon  B) onuooia €xel To dujdnua
%o oL 1o (Enpa

v) To {Cnua eivor ureorQUOTaAM®S d) 0 NBuds Ba raet oe Miyvo

[B]

Katd ™ du1inon pe nOud »ow xwvi poovtiCovpue 10 0TELEYOS TOV XMVIOU
VO EQPATTTETOL PUE TC TOLYMUATO TOV TTOTHOLOYU TTOU VTTOOEYETOL TO dLjOnuaL.
Ao yivetou yio vou

a) avEdveton N ToyvmTa g duinong B) omplleton rolitepa TO
KOV(

Y) Lo voL unv Tivalovon otayovidla oTo ToLYMUOTO TOU TOTHOLOU

d) amd ovviBela, dev elvon amaaitnto [o now y]

10.TTwg Ba nataddfete GTL 1 wOVOTHTO €VOS ENEAVTIjOO YLoL EfQaVON ROl
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Xnoloywrmég A(mﬁoug

1. Metd i dwadvtomoinon 1,2153 g evos metoduatos oLdfoov xal yia 1o
0taBuLxd Eo0dL0QIoUC TOV UETAAAOV TO xaTaBvOIoOEy [Tnua Tvowuévo
otovg 800° — 900 °C édwoe 0,4378 g Fe,0; Na vroloyiorei n emi %o meQte-
HTUIHOTNTA TOV TETQAUATOS O Tiono. [25,22%]

2. 1,0136 g deiyuatos oguxtov uayvyriry dtalvromorovvrar ue didivua HCL
H moootyra twv iovtwy tov Fe?t ofeiddvetar ue HNO; xat n 6An wood-
™|Ta TOV 01010V eivar ue ToLobevij noogrj Fe3+. Katafvbitetar o oidnoog
wg Fe(OH); xat to iCnua omBeitar xat petrd tny mvpwon naéxet fdoog
0,4820 g Fe,O; Na vroloyiorel 1 emti Yo meQLEXTIROTNTA TOV 0QUXTOU O
Fe xa1 Fe;0, [33,29% Fe & 45,97% Fe;0,]

3. e oudAvua ovrwv otdrjoov moootibetar NH ,OH xat to Enua mwov xadi-
Caver mvodvetan xau Svyilouevo eivau ioo ue 0,2016 g. Na vroloyiotel
ertl Yo Wiw TEQLEXTIXNOTHTA TOV OLOTQOV, AV TO OIdAVUD TOV Elye TQOXVYEL
amd dratvromoinon 0,6315 g opvxtov tov. [22,35%]

4. Ze 1 g nowijg otvmnoias xabaootnras 98 % emidpovue ne NH,OH
magpovoia NH,CIl. To oynuari&ouevo iCnua ané AI(OH); dmbeirar xou
TVEVETAL. Znteital n udia tov otepeoV vtodeiuuaros xal n i % weole-
xTxotnra s otvartnolas oe Al [0,13g 1) 7,04%]

5. Kard v avdlvon 1,2150 g agyitov mpoéxvye ueta&v twv diapoowy da-
Otxaotay oteped voAeiuua amo Fe,0; + AlLO; ioo ue 0,2853 g. H meoue-
xTunoTNTA TNG AEYidov ot Fe eivau 0,065 g. Iloto eivatr To fdoos Tov meQie-
xougvov apytdiov aro deiyua el %; [8,379% Al]

6. Katd 1o 0tabuixd mpoadiogioud tov adfeatiov xat uetd ) dtalvtomoin-
on 3,5137 g dedyuatos ootov to adféotio eiye xatd tig dadixaoies avd-
Avong ) pooerj tov CaC,0, H,0, CaCO; xau CaO. Hoieg eivar ot udales
TWV TOLOV HOEPWV Tov aofeotiov av 1o deiyua meotéyxer 11,35 % Ca;
[0,146 — 0,100 — 0,056 g avtioTtorya]

7. 0,3714 g adgfeotoribov mvoovueva mapéyovy areped vadieiuua 0,2080 g.
Na vmoloyiotel 1 exatooTIOL0 TEQLEXTIXOTHTA TOV TETQWUATOS OE
CaCO;. [mepimov 100%]

8. "Eva didAvua mov mpooeitetal yia tyy xatafibion tov agyiAiov ovupava
Ue ™ u€6odo Tov 0TAbULHOV TTEOTOLOQLOUOV TOV TQETEL VA TEQLEYEL AQYI-
Ao g tdéng twv 50 mg. Na vroloyiotel n udla tov Al,(SO,); 1SH,O
mov meénel va Suytotel yia v avdivon (wg deiyua). [1,23g]

9. X¢ duddvua mov mpoépyetar amd dialvromoinon 0,9522 g opuxtov, mEo-
obérovue mepiooeia draivuaros BaCl, omore to Enua puetd tnv mvowon
Cuyiter 0,3025 g Iowa elvar n TEQLEXTINATNTA TOV 0QUXTOU O¢ Oeund
(SO,); [13,089% SO /]
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Euavaknutme’g Egmm’oug K)»aomﬁg Avdxv(mg

1.
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H xlhoown] avaAuon OTNEICETUL O PO ceevveereres vveveererrenenes eV M evopya-
VI OVEAVOT] OTNY UETONON PLOS «ervenverereeneereree erveeeresseneenenne .

O oyropuetowég uéBodot otpitovran ot uétonon:

a. 0yrnov aepiwv.

B. oty ualo WWiuortog.

Y. OTOV OY®0 SLOAIUOTOG.

9. Gyrov mEOoTUIov SLOAMIPaTOS OV AvTLdEd UE TNV OVGTOL TTOV
meoodiopitetat.

€. udla Tov TEOTVITOU SLEAVUOTOC.

To Baowd 6pyavo Wog 0YROUETORIS ueBdoL elva:
a. évag avorutnog tuyoc.

B. wo weoyotda.

Y. €val OLpOVLO.

. €va xwveuToLo.

€. ULOL OVLXT] PLAAN.

IMoleg mpoiimoBEoeLs TEEMEL VO EXTANQMVEL ULaL AVTIOQOLOT YLOL VOL ALTTO-
tehel TV PAON WG 0yrOUETOLRNG HeBGdOU;

IIéoa mL dwedparog HCI 0,1 M omawtovvran yia vor ovitddoouvy TANQme
ue 25 mL dwohvporog NaOH 0,4 M; Av n avtidpaon amoteletl v fdon
UWOIC OYXOUETQIRNG TEYVIXNG TTOLO €(VOL TO LOOOUVOUO ONuelo OE oTy;

"Evag deintng adhdlel yomua Stov :

o. OAMGEEL 1 TURVATHTA TOVU SLHAUUOTOG.

. aAAdEeL 0 GyrOg TOU SLOADHOTOG.

y. 6tav eEavtinBel n ovolo mov TpoodiopiteTon now 0y iCeL va
TEQLOOEVEL TO OVTLOQUOTHQLO.

. dtav ahhaEel to pH tov dtohiparog

g. otav aAldEer andtopa to pH tov dtohipotos.

e wa otabuny avdivon to tnpa 8o mupwlel otovg 800 °C yia va
uetaroasnel oe 0Eeido. Oa yonowomorovoote yio TNV apywrii dujdnon
xdotvo M yvdiwvo noud; EEnyeiote.

T mv €xmhvon evog whinatog Ba xonowwomotovoate SO mL vepd dua
wag M 5 ®Adoupota vepov twv 10 mL;
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9. Telxd onueio wo avtidQaong mov amotelel ™) fAOT UG OYROUETOLUNG
ueBsdov eivau:
o. T0 onuelo 0To OOIo TEAELWVEL 1) avTidQMON).
. Ta 50,00 mL.
y. To onueio 6mov avtded to 50 % g ovotag
9. 6tav avtded 1o 100% g ovotoag.
€. T0 ONUElo 0To 0moio aAAATEL yodua o deintng doa xat 1o didivua.

10. H avtidpoon ratafpvdong Cl- pe dudhvpa AgNO; omotehel ™ Pdon
wac uedddov:
0. OYROUETQLUNG.
. cuumhoroueToLrNS.
v. otoOunnic.
0. oEeldoavaywymic.
€. OEVUETOIOG —OAROALUETOLOG.

11. Katd tov mpoodiopiond Agytiiov, Al, oe 0puxTo, pe wo otofunr uébo-
d0 1o TeMnd Quytouevo vhrd eivar 1o Al,O5. O otodundg ovvteleoTrig
elvou ToTe:

a. 2/3 B. 54/102 v. 54/48 0. 102/54
€. dev umopel va Poedei. Xperdtovron xor diia dedouéva.

12. “Eva 0Quxtd avalUEToL YIo TOV TQOGOL00LOUS TG TEQLEXTIROTNTAS TOV
oe Mayydvio, Mn. H otaBuxy u€6odog ov ¥onoLuomoLeitol Hetatoé-
mer now QuytCer teMnd Mn,;O,.

Av éva ogyd Oelyua pdtag 1,52 g diver tehnd 0,126 g Mn;0,, vrohoy(-
OTE TNV TEQLEXTIXATNTA TOV 0QUXTOV 0€ Mn #ou o€ MnO, [ 5,99 %, 9,5% |

13. ITowa eivan 1 €vdelEn g mpoyoidag oto mapandtm oxnua;
a. 39,2 mL f.3924 mL  v.393mL  8.39,68 mL  €.39,75 mL

— 30
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