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11 1 2000 ,/
onaiaros 001 M EDTA | MQJUTQIAT Agknon I

2%0mOC

Na eiobe oe BEon vo epaoUOleTe TIc BeMONTRES COS YVDOELS ROL TLG
EQYOOTNOLOKES O0G OEELGTNTES DOTE VO TTORAUOKREVALETE %A VoL TITAOdOTE TE
TO 7TEATLITO SLAAVUC TS CUUTAOXOUETQINGS.

Boowrég yvooelrg

Zmv avaivon xonowpomoteitar ouviiBwg dudivpa 0,01 M EDTA.

H roodtta wov Oa. Tuyiotel Ba mpémer va €xelL EnpavBel otovg 60°C emi
2 wpEg.

Av ™mEnB0vv oL ouvOrreg auTég naw 1 vtohoyoBeioo moodTta Luylotel
ue axnipeia, tote o Aappaviéuevo didivpo tov EDTA (Na,H,Y) dev eivon
amapaitnto vo tithodotBei. ZuyiCovue pue anpifera £ 0,1 mg wepimov and
™V oodtta tov avilotolyel oto 1 M tov EDTA »ou pe fdon avtd (oory-
notwn uato) eEdyetan o Z.A. og oyéon mpog O, Z.A. = 6 /I1.

To Mr tov Na,H,Y-2H,0 etvan 372,25. Aga yia 0,01 M dudhvpd tov Ba
Cuylotovv 372,25: 100 = 3,7225 g mov Ba dtohvBovv og 6yxro 1L.

H avtidpoaon YH?, + Me — [MeY]? eivan ototyetopetowry 1:1 yoauuo-
Ty ®oL OxL ue Pdon v wwoduvvauic tov avidoaomeinv. To vepd mov
yonowpormoLeiton Ba mEemel va elvanl amooToyuévo-amoviouévo yati dev Ha
TEETEL VO TTEQLEYEL UETAAAOROTLOVTCL.

Amopaitnta aviidpaoTioLla xaL 6Qyava

1) Alog awBuAEVO-OLapivo-teTaoEirov duwvatpiov (EDTA).

2) Aeilnmg Eriochrom Black T.

3) PvOwonxd dudivua NH,OH - NH,CIL.

4) Metahnds Zn "p.a" ) ZnSO,. TH,O.

5) Tpoyoida 25 mL.

6) ITotior-oyrouetounny guain 1 Afrgov xow rwvixy @uaiy 250 mL.

[Topela tTLTA0dOTNONG

a. Ilagaoxevij
1) Zvy{Covtou 3,7225 g EDTA (Na,H,Y. 2H,0), ta omoia €yovv mpoEnoav-
Bel otoug 60° — 80° C.
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2) AwoMovior (e OmOOTOYUEVO VEQO HOL UETOPEQOVIOL OF OYHROUETQLXY|
PLIAN Tov 1 Aitoov. ZUUTANOMVETOL O GYROS UEYQOL TH XAUQAYY KOL OVOXL-
voupe to moaorevaodéy didivpa 0,01 M EDTA Yo opoyevomoinon.

3) To dudhvpa puidooeTor o€ TAAOTIXRY QPLAAT TTOAVOLBUAEViOV.

B. Oyxouéronon

1) H nthoddmon tov drohipotog avtov yivetor pe dtdivor puetolxov Zn
"p.a.", moodtnrtag 0,6538 g oe 1 Aitpo amootaryuévo veQo.

2) H dwdhvon emrvyydvetan pe apad H,SO, "p.a." nar mapaorevdleton
gtot éva dudhvpa 0,01 M Zn2+ 1) vrohoyiCeton to fdoog Tov Zn mov Ba
MPeL xwpo oty avtidpaon trthoddTnon, £ToL dote va ratovolmBovy 20-
30 ml 0,01 M EDTA.

3) “Erot og v pudhn tov 250 mL, pégovron 25 mL tov dtohduorog Zn?+
(ZnSO, 0,01 M), aparwdvovpe ugyot ta 100 mL.

4) ITpooB€rovue 2 mL puBuwoTrov drahiuartog xan 3-5 otaydveg Erio-T.

5) Oyxouetpovpe pe 0,01 M EDTA péyor arhayric Tov xoduatog and wox-
ULVO O€ UTTAE.

6) "Eotw 25,4 mL »otavdlwon (IT).

7) H Bewontinn natavdiwon eivor 25 mL tov dtohdporog Zn?*

5

[TapatnonoetLg

1) H mopoaoxreun tov puBuiotinoy dtadbpotog yivetan pe mtpoobiixn 142 mL wurvig
NH,OH o¢ 17,5 g NH,CI #ow 10 Gh0 0QOLMVETOL LE OTTOOTAYUEVO VEQD otal 250
mL (pH = 10).

2) 1ml 0,01 M EDTA cvurhoromoiel 0,6538 mg Zn.

3) v neplmtmon mov to didhvpd pog elvar g popraxdtrag 0,01 M (dudivon
3,725 g EDTA / L), 16te 1 1oodvvaun moodtnta tov Zn mov o weQLéyeto v Oud-
Mon og 1 Mtpo diaddpotdg Tov Ba elvan 0,6538 g/L.

4) To Na,H,Y. 2H,0 gfpetar oto £umdplo pe OLdpopes OVOUOOoieg eXTOS Ond
EDTA 6nwg: Titriplex III, Versene, xoumheESvn AT
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IgoodiogLonds aofeotiov EQWGT"QWW] Aﬂlm]m] 2“
Z1n0omog:

Na eioBe oe B€on va epopuiolete ™ ovumhoxouetory uéBodo yua tov
1008100106 Twv Ca2+,

Amairtovpueva avtioQaoTioLa ®at dpyava

Awdivua EDTA 0,01 M.
Eriochrom Black T (deixtng) EBT.
IMuxvo didhvua NaOH (4M).
Kovizg guain 250 mL.

ITpoyoida 25 mL.

Supavie 2 mL xow 10 mL.

O S o =

[Topeia avaivong

1) Ze noviri @uakn tov 250 mL @égoviar pe owpadvio 10 mL deiyporog
veQOU.

2) Apoudivovpe pe amootoyuévo vepd. IpooBétovpe deintn povpeEetdiov.
To dudivua yowuotileton eguboimoEeg.

3) IpooB€rovue 2 mL NaOH 4M (pH =12).

4) Oynopetpovpe ue 0,01 M EDTA, uéyol vo petapinfel to yowua og wva-
voimdeg (Lmp).

Yrmoloyiouot
"Eotw 6 1 natavdioon EDTA 0,01 M eivow 6,1 mL.
Ta 1000 mL EDTA 0,01 M ovurhoxomotovv 0,4 g Ca2+
6,1 X =0,00244 g Ca
1 2,44 mg CaZ+
St 10 mL vepov mepiéxovion 2,44 mg Ca2+
1000 X;

X = 244 mg/LL
Apa 1 weQLEXTIRATNTA TOV VEQOU 0€ aoPéotio eivon 244 mg/L.
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IIgoadrogLopds ohxtig
0#ANQOTNTAS TOV VEQOU

Boyoorngumn Aownon 3
2%0mMOC:

Na efofe oe B€on va epaoUOleTe TIG YVWOOELS ®oL TIG OeELOTNTES OOg
0TS TN CUUTAOROUETQIO YLaL VO VTTOAOY(CETE TNV OMKY| OxAnEdTNTO VEQOU.

Baownég yvwoetrg

H ooy t™g nefddov mpoodogopot g oxnAneotntas TMV QUOLRAOY
VEQWYV OTNEILETOL 0TI CUUTAOXOUETQIO YO OLUOTOLWVTOS WS TEOTUTO dLd-
Mua 0,01 M EDTA »at xatdhnhovg uetarlnovg deintec oe ailrnalxd
TeQLRAAMLOV.

Emouévwg yio va mpoodloplotel n ohiny) oxineotto 1ov vepoy aprel
va foeBel n megLenTvdTTA TOV VEQOU OUVOMXRA 08 LOVTA AOPECTIOV RO
uaryvnoiov.

H oxMpodtra expodletor dieBvdg o yalMxous Rl YEQUOVIKOUS
BaBuovg:

1 yahhndg Babuds (F7) expopdlet 10 mg CaCO; / L vepov

1 yeouovindg Babuds (d°) expedler 10 mg CaO / L vepov

1d° =18F°

war 1F° =0,56d°

H ol oxdAnodmrta draxpivetor oe pdviun xon mopoduxy (avBoont-
u1).

H pdviun ogethetar ota yhworovya xal Belird dhata tov Ca xar Mg,
eva 1 avBpaxrwxn ota 6Eva avBooxrirnd dAatd Toug.

Me Bdom to Pabusd g oxinodmrag ®obooilovial koL oL X1 OELS TOV
QPUOLLAV VEQMV TT.). VEQA OV €Youv olxn oxinodtta > 50 F° 1 moodtn-
to CaCO; > 500 mg/L dev Bewpovvron méoua. Emnlong ue onknod vepd de
yivetor 0motég ®aBapLlopds, dtafodvovtal oL LETAMMKRES EYRATAOTAOELS
TOV frounyoviav ro dnuoveyouval mpofAnuata otig frounyavies too-

plumv.
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Amopaitnta dpyava ®ot aviidQaoTtioLo

1) Kovui gudin tov 100 mL.
2) mooyoida 25 mL.

3) Suwpwvio 10 mL.

4) Awdlvpo 0,01 M EDTA.

5) Awdhvpo NH;.

6) Aeintng Buffer-Tabletten.

[Topeta avalvong

1. Zm zoviry pudhn tov 100 mL gpégovran 10 mL delyparog veou xan
apoudvovtol UEYOL dUTAAOLO Y10 TEQITTOV PE OTTLOVIOUEVO VEQQD.

3. TlpooBétovue 1 dronio deinty to omolo dtahvduevo yomuatiter 10 veQd
(TOLVO-HOQE.

4. Zm ovvéyeo mpooBétovue 1 mL NH,OH nou to didhvpa yowuoriCeton
xnouxwvo (pH = 10).

5. Téhog oyropetpovpe pe 1o 0,01 M EDTA péyoL 10 ®0%%vo yohuc vo
uetapinOel oe mpdowo (telnd onueio avtidpaong).

Yrohoyiouot

"Eotw 6t 1 xotavdiwon yio T ovuwthoxooinon tov abpoiopatog twv
Ca2+ + Mg2* eivou 2,3 mL.
Emeidn n oxknodmra exgpodleton oe CaO 1 CaCO; ndvovue ™) oréyn:

Ta 1000 mL 0,01 M EDTA ovumhoxomoiotv 0,4 g Ca
2,3 X;
X =0,00092 g Ca

2ta 10 mL wepiéxovron 0,00092 g Ca
1000 X;
X =0,092 g Can 92 mg Ca

Ta 56 péon Pdoovg CaO mepiéxovv 40 p.p. Ca
X; 92
X = 128 u.p. (mg)
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Apa 1d° eivaw 10 mg CaO /L H,O
X 128

X =128d"
Av M oxinpdmra Inteiton vo exppaoctel oe F° tdte €yovue :

1d° avuorouyet oe 1,8 F°
12,8 X;

X = 23,04 F°
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LYNIETQMENH OPOAOTI'TA I'TA TIX
OI'KOMETPIKEX ANAAYXEIX

Oé&vuetpia (acidimetry) O mEOGOLOQLOUOS WLOC OUGTOG UE OYROUETONON UE
€va 0EY

AAxalueroio(alkalimetry):O mooodLOQLOUOS PLOS OVOTOGS LE OYHOUETONON UE
wa Baom.

OmioBoyxouéronon (back-titration): Oyrougtonom g meQiooeLag eVOg TQO-
TUIov OLoAiportog tov dev avtédpaoe ue to delyuo 0To 0ol TEOOTEONXE.

Oyxouétronon tvplov (blank titration): Oyrouétonon evog dalipotog (dLov
ue to delypa (og Gyro, oEUTnta ,moodtnta Oeintn ®ATT) ue eEalpeon v ovoia
7OV TROOALOQITETAL RO 1) Omoia €XEL TOUQOANPOE! ®OTA TV ETOLUAOTO TOV
TUPAOU.

Svyrortind owdlvua (comparison solution): “Eva dudAvpa wov €xel tov (910
OY?0 ®al TOCOTNTA 0T RAOMG RO AVALOYN CUYREVTQWON UE TNV OVTia.
AUTO YONOLUOTTOLELTOL YLOL THY OVIXVEVOT TOV TEM®OU OMUElOV 0TO 0TTOl0 TO
xoouo (1 dAln Widmrta ) Tov dtaAipatog eupavitel xdmola avayvmoiowun
aAAOYY] 0TS TO QY LXO.

Svumhoxoueroia (compleximetry): Oyrop€ronon WoS ovolog Ue €va oviL-
dQ0OTHELO e TO 0oilo oYNUaTiCel Eva dahutd ovpumhoro.

Oyxouéronon eléyyov (control titration): Oyrou€TONOT YVOOTHS TOOOTNTOS
™G ovoiog pe To mEotumo dtdhvua. Tivetol yia Tov eVIOmOUS ®oL yio. TV
ENTIUNOT TV TOQAYOVTIOV EXEIVMV 1AL TOV EEVWV OVOLWV TAVW OTNV OxQl-

Beia g oyrouéronong.

Telixo onueio (end- point): To onueio o wo oy®ouEToNon OTO OTO(0 ULeL
Wiomra (). To Yedua evog deltntn) enpavitel wo avayvmeiown ahhoyy.
Avt Alyo 1 woAU avrtiotolyel oto Loodvvauo onueio .

TelixoV onueiov aviyvevan (end point detection): MmoQei va. YIVETAL UE TOA-
AOUG TEOTOVG OGS TT.Y. -

Onuind telind onueio (visual end- point): H mopeio g avtidpaong eEovde-
TEQMWONG, 0EELO0AVAYMYT|S, RATARVOLONG, CUUTAOROTOMONS, TAQAKROLOVOE(-
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tan (monitored) s v ooy yoduatog evog delntn mov €xel mpooteDel.
(Ze rndamoleg TEQLITWOELS 0 TLTAOSOTNE 1] O AvaATTNG €XOUV LG TOUS YOWUa
now dev €xovv Ty avdyxn deixtov m.y. KMnO,).

Aywyouetoixnd teAxnd onueio (conductimetric end- point):H mopeto g ovtl-
dpaomng magaxohovBeital pue HETENON ™S ayOYLUSTTAS ( TO AVTIOTEOPO TG
ourig avtiotaong) Tov dtahipatog mov oyrouetpeitar. H uétonon yiveton
ue 0Uo adpavi nhexteodia eupamtiouéva oto didivua. Fiveton o yoopuxn
mopdotaon (plot) g ayoywudmtag mg TEog Tov dyxo touv tthoddt. To
teMxd onueio ouvijBmg TEORVITTEL OO TNV TOWY TWV TQOEXTACEWY OTO
oMUl XOUTS TNG RAUTOANG OYROUETONONG.

loodvvauo onueio (equivalence- point): To onuelo o€ o OYROUETONON OTO
omoio M woodtTa Tou avidaotEiov oyrouétonong (Trthodotn) elvar ynue-
%nd 100dUvvapo (avtded TAEMS) UE TNV TOOSTNTA TG OVOIOS TOV OYXOUE-
toeltan (avaiitn). Ztouxelonetond teMnd onuelo xotr BemonTrd teEMnS
onueio elivor ToVTOONUES EXPQATELS.

Mootaxdnta (formality, molarity): O alBuds Twv mole tov avudoaoteiov
(nthod0tm) o€ €va Aitpo tov drahtpatog. O Timog Tov va elval ardluta ooL-
Ouévog.

Aeintne omuxdg (indicator visual): Mo, ovoto ov deiyvel po omtxy) ohho-
Y1} 0T0 M ®OVTA OTO LOOOVVOUO ONUELD TS OYROUETENONG. AVTOS OTNY LOAVL-
%1| TEQIMTOON €ivaL 08 TOM (UKEY] CUYREVTOMON DOTE VO PNV ROTOVOADVEL
aonty ToodTTa Tov avTLdEAOTYEIOV STV TEQVA 0TV PAOT TG AAAYTS
TOVL.

TYmor ottivdv dewxtav (types of visual indicators):

Aeintne evog yoduarog: Aegirtng mov OLoB€tel uovo €va xpmua oty UL
TAEVEA koW navEVA OTNV dAAN TAEVEA TG ahhayig Tou (TT.Y. powvolopOa-
Aetvn). Entlong avtdg mov duaBetel Eva povo xoduo ue dtapoetinyg €vraon
%o otig d¥o TAEVEES TS OMAOYTIC TOV.

Aeixtne 0vo yowudtwy: Agintng mov drobéter 000 drapopetind yoduaTa
naBEva o€ o TAEVEA TG AAAAYYS TOV.

Aeintng o&éwy -Pdoewv: Aeintng mov givor ®ow o (dLog 08U 1j fdon row 0 omol-
0g aMAALeL oo xotd v eEovdetépmwon ue fdon 1 05V o010 1| TEQL TO LoO-
dUvapo onuelo TG OYROUETONOTG.
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Aeintne uetatldoyowuixoc (metallohromic indicator): Aglntng mov gival oL 0
{0L0¢ €va oUUTAOROTTOLS OVTLOQOOTHOLO %ol SLOBETEL (L GAACYY YOWUOTOS
otav oavtdEd Pe LOVTO UETAAA®Y 1) TTOOTATOL 0TS TO OVUTAOXO UE OUTd OTO
1 el 70 LOOOUVOUO ONUEID ULAS OYXROUETENONS OUUTTAOROTOIMONS 1| ROTO-
puBong.

Aeixtne puxtds (mixed indicator):Miypo amd deinteg g idiog dpdong emi-
Aeyuévoug €tol Mote Ta Tedior alharynic TOUS va €ival ®OVILVA %ol To Uiyua
oUTo TV OEXTAV VO €xEL WO TOAD To ooy ®ou evddxLty alloyy oto
Yowua, oo exeivn nabevog EeymoLotd.

Aeintne xalvrrouevos (screened indicator): Miyua, evog deixtov pe
HOTAAMNAY, adLApoET, YOWOTLHY oVolo EMAEYUEVY €TOL (DOTE VO HOAVTTTEL
(screen out) avemBiunto UEEN TOU 0QATOV QPAOUATOS KRAOLOTOVIOS TNV
oloyn xowuorog yoartnolotky] (.. nhaveivy pe tvdno )

Hapdywv emindivyne (masking agent): Ovoio TOU ATOTOETEL oL AVTIOQMON
E€vng 1 E€vav ovou®v 1 omoia TaeeUmodiCer TV OyROUETONOY, UETATOETO-
vtdg ™V o€ dLAvTS oUumAoxo 1 A adpavii Hopen.

Hpotvromoinon (standardization): H duadwacion tov mpoodloguopov g
OUYXEVIQWONGS Wog evepyou ovolag oe €va dudlvua. Exlong o mpoodiopt-
OUOS TS AVOTNTOS YLOL 0vTiOQOO, TOCOTIHG, EVOS dLOAIUOTOS e RATOLOL
ovota, ouviiOwg KE OYROUETONOY WOS YVWOTHS TOOOTNTAS THS OVotag M
omoia etval xoBoon.

Hoorvmo dudlvua (standard solution).”Eva didhvpa mov €xel oUyREVIQWON
YVOOoT pe oxpifera N €xel axoLpg yvmotd Titho.

Howtoyevée modtvmo didAvua. (primary standard solution): “Eva mpétumo
LAVl TTOV TTOQOUOXEVAOTNXE OTTG ULOL TTOWTOYEVY TTEATUITY OVGIQ, TOV OTTO(-
OV 1] OVYREVIQWOT| E(VOL YVWOTH 0TT6 TV WALA VTS TS oVoiag O€ Eva yvm-
076 6yxo (1 wdla ) Tov drahiparog.

(t.y. dudAvua Na,CO5 0,1 M)

Aevrepoyevég modtvmo didAvua (secondary standard solution ): "Evo. dudhvua
TOoV omoiov 1 ovyxrEvtpmon 1 o Tithog €xouvv Angbel ue mpotvmomoinomn 1
TOQUOREVAOTNRE ATS WO YVOOoT] Walo wog O0gutepoyevols TEOTumNG
ovoiag. (m.x. duidhvua NaOH).
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Hoorvrn ovoia (standard substance)

Howtoyevée modtvmo (primary standard): Ovoio. vymhig xoaBogdtntag 1
OTOL0. UE OTOLYXELOUETOLXY] OVTIOQAOT YONOLWOTOLEITOL YLl TNV E€VOEDN NG
OVTLOQAOTIXIS OVATNTOS VO dtolipatog oyrouétonons. Emiong 1 (Oua pe
Coywom now dudhvon divel €vo Stdhvpo yYvmotg ue axifelo ouyrEvipmong.

Aevrepoyevég mootvmo (secondary standard): Mol ovoio TOV XONOLUOTOLEL-
TOL YLOL TTQOTUITOTTON O], TG OTTOI0S OUMG TO TEQLEXOUEVO OTH OQALOTLXY OVGTaL
€xeL foeBel e ovyrELoT pE Eva TEWTOYEVES TEOTUTTO.

Titlodotne (titrant): To dudhvpo mov meQLEYEL TV dQaoTKY ovolo ue TV
ool YIVETOL 1] OYROUETONOT).

Oyxouéronon (titration): H 0uodinaoia. mpoodoplopol wag ovotag A ue
1001 dradoyr®dv TocoTHTOV ( TAVTA UE HOQEET] TEOTUTTOV SLOATUOTOS)
wag ovoiog B pe mv mopovoia pnéomv mov avayvweiCouv to onueio oto
omoto 0An N moodtta g A €yel avidpdoel. “Etol  moodtta g A Pot-
O®RETOL OTTS T YVWOTY ToodTITa TS B mov mpootétnxre uéyol ot to onuelo,
ue Ty mpoimdBeon Gt N avaroyia avtidpaons tTov A o B eivar yvoor.

Oyxouéronon éuueon (indirect titration): Oyrou€ToNon ®ATA TNV OTOlAL M)
ovoia wov TEoodLoEiteTal dev avtdpd dueca ue Tov Tthodoty, oAld avti-
004 €uueca pEow evOg TEOIOVTOS IOV OYNUATICEL LE VA avVTLOQAOTIOLO oL
UE RATTOLO, OTOLYELOUETOLAY] OVTIOQOLON).

lwdiuetoinn oyxouéronon (iodimetric titration): OyropgéTonom ToU 1 UE LSO
(I, 1 Iy). Oprouévolr dranpivouv TV twdtouetoic Tov €lvar OYHOUETONOY UE
mEdTUTo dtddvpa Lwdiov YLo AUECO TEOGOLOQLOUS OVOLYWYLRMY OVOLMV ROl
™MV LwdoueTEiot 6oV TEOTdLOEICOVTOL 0EELOWTIRA CWUATA TTOV 0EELODVOUV
I mpog I, to omolo ot ouvEyela oyroueTpelTon pe mEdTuITo didAvpo Beto-
Oetinov varpiov. H TUPAC cuviotd uévo tov mpwto eviaio 6Qo.

Tizloc (titre or titer): H wravotyta yio avtidpaon evog meotimou dtaAipotog
ovviBwg exmepoaouévn og udta ( .y mg) g ovoiag Tov TEOoALQITETAL
ovd mL tov meotimov SLoAipoTos.
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Oyropetourn) avaivon.

AYMENA ITAPAAEII'MATA YITOAOI'TEMQN.

1. Tlwg Ba mapaoxrevdoete 500 mL drohdpartog vdRoYAwELroU 0E€og, HCI,
0,10 M amté dudhvpa Tov (dlov ouyrévipmong 0,25 M.

Ymohoyiopot.
Ané mv oxéon C;'V, = C,'V,, mov eEaopaiilel (0o apbud twv mole tov
drahvpévou odpatog mow (1) xow puetd (2) v agaiwor, vrohoyiCovion ta
mL tou Tuxvoy dLaAipatog mov yeetdlovial.
"Erou eivaw: 0,25 -V, = 0,10 500 —» V1 = 200 mL.
Aga Ba AneBoutv ue oupavio 200 mL (2-100 mL) and to muxrvé didivua, o
uetopeBov ae oyroueToLry erdin Twv 500 mL xo Bo apowBovv pe amo-
VIOUEVO VEQO UEYOL TNV YOOAYY.

2. T ™V moaoxrevy €vog mEOTHTOU dLohiuotog VdQOXAmELKOU 0EEog,
HCl, moodmrta avOpaxixov vatpiov, Na,CO;, ton ue 0,1876 g drahveton
o€ amoviouévo vepd. To dudAvua Tov TEOXUTTEL OYROUETQEITOL UE TO
dudivpa tov HCl, mapovoio wg delntn nhavBivie. Tote n avtidoaon
NOTA TNV OYXOUETONON ECVaL:

Na,CO; + 2 HCI - 2 NaCl + CO,+ H,0
Av notovahdOnxov 37,86 mL and 1o dudhupa tov 0E€0g, moLa eival 1) ovyxE-
vtewon Tov o€ mol/L
Yrmoloyiouot.

O apBudg twv mole Tov avBpoxxoy vatpiov eivon 0,1876 g /106 g - mol! =

0,0018 mol.

Ané v otouelouetoia g avtidpaong gaivetar ot to. mole tov HCI Ba

etvan 2:0,0018 = 0,0036.

Tdte n ovyrévipwon (C= n /V) tov dtohiuatog tov oE€og eivar 0,0036 mol

/0,03786 = 0,095 M

3. To moapamdvew mpdtumo didivua tov HCI 0,095 M yonowwomoteiton yio
™V €0pe0M TG ®aBadTTaS EVAg delypatog GEvou avBparirol vatgiov,
NaHCOj;. "Erot éva deilypo amd avtd fapovg 0,4671 g Siahveton o€ omio-
VIOUEVO VEQDS %ol TO SLAAVUC OYXOUETQE(TOL e TO dLdAvua Tov 0EEOGS e
deintn nhovBivy. Amoutovvion €tol 40,72 mL amd To ditdhupa Tov 0EE0g.
Ymohoyiote v xabopdtto tov delypotog tov GEwvov avBooxirov
vatplov.
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Ymoloyiouol.

H avtidpaon mov Ba yiver eivan m:

NaHCO; + HCl - NaCl + H,0 + CO,

Anhadn m avoroyio mole pe v omoia owtd aviidgovv eivan 1: 1 Ta mole
tov HCl mov »natovahdBnxrayv eivor n = CV = 0,095 -0,04072 = 0,0039 mol
doo. wow To. mole tov NaHCO;.

Aga 1 pata tov raBaov dhatog eivar m = 0,0039 mol 84 g/mol =
0,3249 g.

Tote n ®abapdmta Tov dhatog eivar (0,3249 /0,4671) 100 = 69 ,57 %

4. Tiveron naregyaota evog delypatog axdabogtov avBpoxirov aofeotiov,
CaCO;, Bapovg 0,50 g ue mepiooeia doahiparog vitpuwov oE€og, HNO,
0,09 M. TTpooténxrav €tol 50,00 mL and to didivpa avtd. H mepiooeia
tov HNO; omioBotithodoteitar pe medtumo didAvpo ®oavotrol voreiov,
NaOH 0,11 M. Katavaiavovror €tol 4,25 mL oné avtd. Yrohoyiote v
naboapdmra Tov delyparog tov CaCOs;.

Ymoloyiouol.

YmohoyiCovron apywrd ta mole tov HNO; ta omota teptiooeypav. Eivou:
HNO; + NaOH - NaNO; + H,0 (1)

Anrady to HNO; #ow NaOH avtidpovv ue avaroyio 1:1. Ta mole tov
NaOH eivau 0,11+ 0,00425 = 0,00047 mol. Avtd eivar zow To. mole tov HNO,
IOV TEQlooEPAY.

Apywa etyav mpootebet 0,09mol/L - 0,050 L = 0,0045 mol. Zuvendg yia
™mv avtidpoon

CaCO; + 2 HNO; - Ca(NO;), + CO, +H,0 (2)
yxonowomoujonxrav 0,0045 - 0,00047 = 0,00403 mol HNO;. And v otouyet-
ouetota g avtidpaong gaiverar 6t avtd avidovv ue 0,00403/2 = 0,002
mol CaCO; 1 0,002- 100 = 0,2 g.

Apa n rabagdmra tov delyparog eivon (0,2/0,5) -100 = 40 %

5. Tw ™y TOQOOoREVY] TEOTUTOU OLOAVUOTOS VITEQUALYYUVIXOU RaAiov,
KMnO, QuytCovtar 0,4242 g oEahnov vatpiov, Na,C,0, nou dtarvovron
oe amoviouévo vepd. To dudivua oEwviletow pe Beund o0&y, H,SO, non
oyropetpelTon pue 1o ddAvua tov KMnO, uéyots 6tov pgpaviotel avolrnto
nouxrvo yoouo. H aviidpaon eivou n:

5Na,G,0, + 2KMnO,+ 8 H,SO, - K,SO, +2MnSO, +5Na,SO, + 10CO, + H,0O
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Koaravahnvovrow €tol 86,62 mL antd to didAvpo tov KMnO,. Yrohoyiote v
OUYXEVIQWOY] TOV TROTUITOU SLOATUATOS TOV VITEQUOLYYAVIXOU ROAlOV.

Ymoloyiouoi.

Ta mole Tov oEahx»oU vatpiov eivon 0,4242 g /132 g* mol! = 0,0032 mol

Amé v otolyelopeTolo TS avTidQaong paivetal 0Tl ouTd avtldQoUV e
0,0032 - 2/5 = 0,0013 mol KMnO,. Zuvemwg 1 Guy*EVIQWOT Tov dtaAiuatog
avtov eivon 0,0013 /0,08662 = 0,015 M

6. T'io v mopooxevn evog mpotimtov diaituatog EDTA, mopoaorevdleton
apywd €va dudhvua yAmorovyxov aoPeotiov, CaCl,. "Etor CuyiCovron
axopag 1,11 g amd avtd dtohdovrol oe amoviopuévo vepd xaL To didiv-
uo ovto aponcveton o 1,0 L. And to didivua avté Aappdvovron 25,0 mL
%O OYROUETOOUVTOL te TO didAvpa Ttov EDTA mapovoia ratdiinlov dei-
utn ,omdte narovoravovran 30,0 mL amd avtd. Tvmpitovtag 6t to EDTA
avtdpd pe to Ca2* pe avoaloyio mole 1:1, mwe GAAOTE pe T TEQLOOS-
TEQO KATLOVTOL, VITOAOYIOTE:

a) TV ovyrEvipmon Tov droivparog tov CaCl,
B) v ovyxévipmon tov draivuatog tov EDTA.
Y) tov titho Tov drahiparog tov EDTA exgpoaouévo oe mg CaCO; / mL

Ymoloyiouol.

a) Ta mole tov CaCl, eivar 1,11 g /111 g mol-! = 0,1 mol
Apa 1 ouyrévrpmon tov dtohipotog owvtov eivon 0,1 /1,0 = 0,1 M

B) Zta 25,0 mL tov dahipatog avtov megiéyovran 0,1 - 0,025 = 0,0025 mol
CaCl,. Avtd o zow avtdpovv pe avoroyio 1:1 ue to EDTA Ba notova-
Advouy 0,0025 mol amd autd.

Apa 1 ovyrévipwon tov dradvparog eivan 0,0025 /0,030 = 0,083 M

v) To 1,0 mL tov drahiparog avtov tov EDTA Oa mepiéyet 8,3 - 10-5 mol
EDTA. Avtd Ba avtidpoiv pe 8,3 - 10-5 mol Ca?*doa nouw CaCO5 1j e 8,3
*10-5mol - 100 g/mol - 1000 mg/g = 8,3 mg CaCO;. Zuvemwg 0 T{Thog TOU
dwahiparog tov EDTA eivan 8,3 mg CaCO5/mL.

7. Av yia v oyxrouétonon 0,2461 g yhmprotyou vatpiov, NaCl, amottov-
vraw 35,34 mL drahiporog vitoirot apyvpov, AgNO;, voloyiote:
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a) Tov Titho Tov dLoAiHaTog ToU VITELROU 0YUov o mg NaCl/ L
B) v ovyxévrpmon Tov drov diadvpatog o mol/L

Ymoloyiouoi.

a) O tithog mponrvmtel amevbeiog omd ta dedopuéva. “Etol etvon o tithog
g pog NaCl {oog e
246,1 mg / 35,34 mL = 6,96 mg/mL

B) Ta 0,2461 g NaCl eivan 0,2461 g /58,5 g - mol'! = 0,0042 mol. Emedn
n avaroyia pe mv omoia to NaCl avtdpd pe tov AgNO; elvan 1;1, t6oa
etvou xow o mole tov AgNO;. Avtd mepiéyovron o€ 35,34 mL. Tote 1) ovyné-
vtowon Tov dokvparog eivon 0,0042 mol / 0,03534 L= 0,12 M
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ngm’oug - Hgoﬁxn’gaw

1. “Eva dudhvpo 10 0molo moQooreVdleTol €101 MWOTE Vo TEQLEYEL OAOL TAL
%®UQL0L CUOTOTHG €VOS delyHOTtog TANY exelVOU TO 0moio Ba TEOOdLoQL-
otel Aéyetau:

o) TEAGTUTTO B) Tuvpro Y) agoud d) oyroueTEoUUEVO

[B]

2. Zmv meQLyQOPY] Mg aVAAUONS OVAPEQETAL..«TO delyna diahieton o 50
mL amioviouévo vepd ®ot To SIAAUUG OTNY CUVEYELD AQOLOVETOL OTa 250
mL...». 2 motao o7t 115 dVo petrjoelg ammarteiton axpifeia; Iowo dgya-
va, Ba YENOLUOTOLOVOOTE AVTIOTOLY QL

3. M avtidpaon oE€wv -fdocmv amotehel TV A0 ULAG OYROUETOLRNG
ueBodov:
0.) CUWTAOROUETOLOG ) oEeldropetolog
Y) o&vuetotog d) noarapubioewv [v]

4. 1mL diodiparog 0,02 M KMnO, néoa mg Fe2* umopotv va oEeddoovy
maovaia Belinov 0E€og; To aLBunTrS AuTo amotéleopo auTtd AEyeTol

HOL eoeeee tov dahvuarog tov KMnO,

5. v oBvuetpia omv mpoyoida Ba ewoayBel Eva didivpa wov eival:

o) mpdtumo drdivuo Paong ) medtumo didhvpa oE€og
v) Oudhvpa oE€og 1,0 M 0) éva oalrnaixnd didhvuuo Tov
[B] ovTLdad pe €va 0

6. To wooduvapo onueio wag avitdoaons feioxretal ue VITOAOYLOUOUS UECH
ams ™V MUy avtidgoon 1 TeoodloQiteTal TELQAUATIRG UE TV OYXO-
uétonom;

7. “Ortav oyrouetpouvvion 50 mL drohdpatog HCI 0,1 M pe dudivpa NoOH
0,2 M 10 1008Uvapo onuelo avIloToLyel o TEOoHN©Y:

a) 50 mL B) 25 mL v) 1 mL 0)100 mL (B]

8. O tirhog evdg drahvuartog vitpinov ayvpov, AgNO;, elvan 22,7 mg Cl-/
mL. ITowa givon  poprardmta tov dtakipatog tov AgNO;; [0,64 M]
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10.

11.

12.

13.

148

To teM®O onueio Wog oyRouETENOoNS TEOodLQICETAL:
a) pue vrohoywous ) merpauatind pe v fordeia twv detrtidv
Y) 6mwg %o to wodvvauo onueto  9) ue PLployoapird dedougva

[B]

To dudhupa tov ®avoTnoy voTeiov €xeL TV LOLGTHTA VO 0IT0QQOPd OTo
TOV aTUOOPALLS 0 To dLogeidio Tov dvBpara, CO,. Ba urogovoa-
TE AOLTTOV VO TTOQOOXREVAOETE UE OWTO €VOL TOWTOYEVES TEATUTTO dLdAv-
uo; Av 1 ouyrEVTOMON ToU TEOOdLOQLOTEL ue €va dAho TEATUTTO SLdAv-
uo Tote to didivpa awtd tov NaOH Ba elvar €va ... TEGTUTTO.

O deinteg eival evAOOELS oL omoleg aAldlovv yoduo dtav :

o) TeLeLOEL 1) OVTIOQOON

) 6tav arhdler To pH tov dahipartog

Y) otav ovudedoel OAn 1 TOOSTNTO TS OVGTOG TTOV TEOOALOQITETOL ROt
VITAQEEL Ol ot ENAYLOTY TEQIOOELDL TOV OVTLOQOLOTNEIOV

0) otav eppAvIoTEL 1] TEMTY TOGGTNTO TOV TEOTGVTOG [v]

“Exete 10 yvmpioeL 10 0Tafund mpoodloglopo ToU aoPEOTIOV LE ROTA-
pvBLon cav oEahnd aoPéotio xar TLhyon tov 1ILHUaTog neTd amnd Tiow-
on wg Ca0. Eivau Spwg duvatd to iCnua tov oEaMxot aofeotiov va dia-
MBel pe Betind 0EU xow 10 0E0AKE LOVTOL VO TTOOGILOQLOTOUV OYHOUE-
TOWKA Ue TEOTVITO dLdAVUOL VITEQUOLYYaVIXOU RaAiov At owtd vitoloyi-
Cetaw  woodtTa Tov aofeotiov. Oa yapaxrtnoitate v uéBodo avty
71R00d100LoUOV Tov aoPeoTiov wg:

0) GUEDON OYROUETONOM B) emavoyxrouétonon 1 omoBoyrouéronon
v) éuneon oyrou€ronon  y) otabuxn uébodo.

I'vpiCete 6t éva dudhvpa wepLéyetl To mohd 1 g HCl avd Altpo. Av oe
100 mL awtot B€hete va mpooBéoete 10% meplooeia dtolipnatoc NaOH
0,1 M oo mL amd avto Ba mpoobétate; [epimov 30 mL €vavr 27 mL
wov elvan 1 Beweniny Ty ...
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Xnokoywtme’g Aomioetg

1. Ildoa mL vepov meémer va mpoobéoovue oe 225 mlL dadvuaros HCI,
0,1068 M, dote va mwpoxvyer didivua pogtaxornras 0,1000M; [15,3mL]

2. Zvyiotnrav 0,23 g Na,CO; xar xatavaldOnxav 46 mL HCIL 0,1 M. Iotog
etvar 0 2.A. tov mpotvmov dialvuaros tov HCL (deixtng niavlivig).
[1,095]

3. La my eSovdetépowon 25 mL dwaAbuaros NaOH xaravalobnxay 12,6
mL 0,1 M HCI 2.A. = 0,9853. Iloid, eivar i emi 1016 Yo /v TeQLexTinoTn-
Ta Tov dtaAvuatos oe NaOH; [0,12% wiv]

4. 3,5 g delyuarog oddas gumogiov dtarvovrar oe 250 mL veed xar 25 mL
70V dradvuarog avtov oyxoueroovvrar ue 0,1 M HCL H xatavdiwon tov
o€éwg, mapovaia deixtn pavorogbaleivyg, eivar 25 mL. Howa eivar n %
wiw xabaootnra tns 06dag oe Na,COy [75,7%]

5. 2,015g Na,CO; owalvovrar oe 100 mL veoo. 25 mL tov dtalduarog oyxo-
ueTpovvral, mapovaia deixty nllovlivys xat n xatavdiwon dtaivuatos
HCI eivar 25,3 mL. Znteitow n nogiaxotnta tov diadvuaros tov o&éog.
[0,38M]

6. AwatiBetar didAvuo mvxvov HCl C = 37% wiw kot o = 1,19g/mL. [16oa
mlL dwadvuaros 6a Adfete, dote va magaoxevdoete 500mL 0, 1M didlv-
wa HCL [4,15mL]

7. 25 mL dwaAvuarog uiyuaros Na,CO; - NaHCO; eEovdeteodvoviar wAij-
ows ue 24,8 mL 0,1 M HCI mapovoia deixtn nhavlivns. Xe dlia 25 mL
T0v dtadvuaros tov uiyuaros meootébnxay 12,2 mlL NaOH 0,1 M xau
mepiooeia dtadvuaros BaCl, To didAvua wov meoéxvye oyrouetoronxe
ue wodrvmo owddvua 0,1 M HCI xou xatavaldOnxav 8 mL avtov. o
eivar 1 % wly ovyxévrowon tov dadvuaros oe Na,CO; xar NaHCO 3y
[0,436% NaHCO; »xat 0,14%]

8. Iooa mL dwarvuaros 1 M HCl moémer va mpootebovv oe 500 mL dialvua-
105 0,0948 M, dote va mpoxtet duddvua 0,1 M (Z.A = 1,000). [2,19mL]
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13.

14.

15.
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20 mL SwaAvuarog owvov pBatixov xaliov megiextinotnras 2,1% wiv
eEovdetepdBnxav mAjows ue 20,5 mL dtaivuaros NaOH mapovaia gai-
vologpBaleivns. Zyreitar: a) H uootaxotyra tov diaAvuaros s fdons
xat B) O 2.A. avrov. [0,114 2A. =1,00]

‘Eva deiyua pudlag 0,5 g mov meoiéyet Na,CO; xar adoaveis mooouieig
avalvetar oyxouetoixd. 21o Oelyua woootiBevrar 50 mL 0,1 M HCI (o¢
megiooeta). To diddvua Beouaiverar eAagows yia Ty amoudxQuvon Tov
mapayouevov CO, 3ty OVVEKELQ ETAVOYXOUETQETAL 1] TEQLOOELO TOV
o0&éoc ue duddvua 0,1 M NaOH, ondte n xatavdiwon eivar 5,6 mL. Tloweg
elvat o1 avtidpdoeis wov Elafav ywoa xat wowa n Yo wiw TEQLEXTIXOTY-
ta Tov ociyuarog oe Na,COy [47,00]

Howa eivar ) % meguexTioTnTa 08 GIONQO EVOS OLONQOUETAALEVUATOS
uatag 0,5g, to omoio uetrd tm OLaAVTOTOMOI} TOV %Al THY Avaywyr Tov
otdrjoov oe Siobevij amauted yia v oeldworj tov 37,3 mL 0,02 M
KMnO, [41,8%]

2 mL dwaivuaros H,O, avauiynxay ue apaé H,SO, xau naravaladn-
xav yia v ghjon o&eldworj tovg 35,3 mL 0,02M KMnO, (2.4. = 1).
Howa 1 % wiw megiextixdtyra Tov dwaivuarog oe H,0,, av n muxvoryra
avtov eivar 9 =1,010 g/mL; Emions va voloyioete m6owmv Syxwy eivai To
owddvua. [2,97%, 9,9 oyxwv |

Ta v o&eidworj 27,3 mL 0,02 M KMnO, (2.4. = 0,987) arawrovvrar 10
mL diadvuatos oalixov o&éog. I1ooo tois %o wiv dvvdgo oEalixo 0&v
meotéxet To owdlvuas [1,2%]

50 mL dwadvuarog mov mepiéyer Fe?t xau Fe’* amaurovv yia tyv oyxo-
uéronorj tovg 15,1 mL Sradvuaros KMnO . AAa 50 mL amd to idio oud-
Avua avdayovrar ue Zn mapovoia 0€éog, omdte axorovbws yia v mArjon
o&eldwonf tovg amautovvrar 24 mL tov 0,02 M KMnO,. Ilowa eivar n avd
AlTQo megLexTinoTHTA TOV OLaAvuatog o€ Otobevij xat ToLobevij Gidno;
[1,7 g/L Fe** & 1 g/L Fe3*]

25 mL dwarvuarog FeSO,. 7H,0 mov mepiéxet 7 g dhatos oe 250 mL, o&i-
viCovrar ue aoauo H,SO, xar oyxoueroovvrar ue owdivua KMnO,
Amautovvrar 20,5 mL tov dtadvuatos avtod yia tyy aAjon oeidwon tov
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Fe?*. Na vmoloyioete 1y pogiaxdtnra tov daivuaros tov KMnO,
[0,0246 M].

‘Eva dudAvua meoiéyer 1,27g 1, ota 100 mL. IIooa g and tig #atwTéow
avaywyixés ovaies umopovv va osetdwoovy ta 10 mL tov dtaiduarog
avtoy; a) Na,S,0; B) H,S xaiy) SO,. [a) 1,588 b) 0,34g c) 0,64g]

0,4 g delyuaros oouxtov ToV YaAx0U xategydletar ue didivua o&éog.
2to dudivua mov mooxrvnrer moootibetrar mepiooeia KI xat to I, mov
elevlepaverar oyxoueroeitar ue diddvua Na,S,0; 0,1 M. Amartovvral
éror 12mL dtaAvuaros. Na vrwoloyiotel 1 meQLEXTIXOTHTA TOV YaAxO0U
oto oeiyua. [10%]

100 mL Swarduaros NaHSO; ue o =1,355 g/mL apaidvovrar ue veoo
uéxot tehxd oyxo 1000 mL. 50 mL amd to didAvua avridovv mArows ue
34,7 mL owadduarog 1, 0,IM. Iowa eivar 1 % wiw meQLextindtna Tov
owadvuarog oe NaHSO3; [5,33% wiw]

Iowos dyxog 0,1 M dradduaros Na,S,0; Oa amartnbOel yia va amwoyom-
uatioer 10 mL 1wdiov 3% wiv; Iloiog dyxog emions Oo. amaitnBel yio vo,
amoyowuatioer 10 mL tov idiov dtalduatog oto omoio éxovy mpoorelel
0,499 g CuSO . 5H,0, av Angbel vroyn ot to dudAvua tov I, meoiéxer KI;
[24 mL dwaivuarog Na,S,0; 64 mL diaivuaros Na,S,0;]

e Oetyua 100 mL vepov xat yia tov mpoodioptoud ClI xatavaldOnxay
4,6 mL 0,1 M AgNO; (2.4 = 0,9874). Na vwoloyiotel n meQiextinotyra
TOV VEQOU 0¢ yAwotovya oe mg/L. [161,2 ppm = 161,2 mg/L]

Hooo toig % wiv mepiéyer didAvua NaCl, av yia 20 mL and to didivua
avto xaravalaOnxav 17 mL dwalvuaros AgNO; 0,1 M (2.4. = 1,0230)
uéxot eupavioews xeooutdi yowuaros. [0,51% wh]

ZvyiCovrar 0,1753 g NaCl "p.a." xat dradvovrar. Oyxouetooivrar uéyot
mhjoovg avriopaons ue 31 mL 0,1 M AgNO;. Ilotog eivar 0 2.A. tov da-
Aduarog mov €yel mapaoxevaotel; [E.A. =1,033]

0,5 g 000vTIaTEI*0U #QAUATOS UETA TN JLAAVTOTOMAN OYyXOUETOETOL UE
owdAvua KSCN (3 g/ 100 mL Staiduatog) xai xatavaidvovrar 10,5 mL.
Howa elvar n mepLexTindTnTa TOV HOAUATOS G dEYVEO; [70,1%]

151



owAfﬂM

24.

25.

26.

152

2mL 0,01 M EDTA méoa mg Ca?* ovumdoxomouei; [0,8 mg]

"Eva detyua vepov meoiéyel uovo xatiovra Ca?*, moia Oa eivar g ovyxé-
VTOWON TOV vEQOY g€ adgféatio (mg | L) av n olixrj oxAnodtyra tov vepov
eivar 15,5d°. [111ppm]

Lo tov weoodioptoud tns olixric oxlnootntas o pH = 10 xatavalaon-
xav 58 mL 0,01 M EDTA yia v ovumdoxomoinony tov ouvéiov twv
Ca*? + Mg*2 oe 10 mL detyuaroc vepov. Iowa eivar n oxAnodtyra o F°
xardo. [58 F° xat 32,5d°]



