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Iogaoxrevy o TiTAOOOTHON ),
duakduaros 0,02 M KMnO,  BQJ00T0IH Acknon In
2%0mOC

No aounbeite otov 190mO TORAOKREVTS dLohinoTog 0Eeldmtiroy HEoov
%Ol VO OLOTILOTMOETE TV avaywywy dpdom T ovoiag ®otd T TLThoddTon).

Amapaltnta dpyava ®rolL avildQaoTHOLO

1) Oyropetounny gudin 1 L 1) KMnO,
2) ITomjou C€ong v 250 mL 2) Na,C,0,
3) HOudg Gooch 3) H,S0, 1:1

4) TIpoyotda twv 25 mL
5) Zuwpovia

[Topeia avaivoncg

1. ZvyiCovrow 3,16 — 3,20 g KMnO, »ow drolUovtan (e OmLOVIOUEVO VEQD
(Beouo) oe motioL Céong.

2. To dudhvpo apyvetar o vo. Bodlet el pio HEO xaL €V OUVEYELD UETA
™V TOEELEVON WEWMV xoL 0oV €xel apedel oe NEEUID, RAAVUUEVO e
vaho mweoroyiov dimBeitan amd NOud yvdhvo Gooch yua v amoudrQuyv-
on tov oynuatépevov MnO,.

3. To dOnua uetapépetal oe OROTEVY QLAY avTdQaoTnEiov ue yuvdivo
AU,

4. AnolovBei  ithodSTON TOU TEACPATO TAQAUOKREVAOUEVOD SLOADUATOG
0,02 M KMnO, mov yivetow Qe TOOTUTO OvVOyOYRO UECO TO OEQARO
vATOLO.

5. Ze nwvinn @uain twv 250 mL gépovtan 0,2 g Na,C,0, (to omoio €xgL mpo-
EnoavBel otoug 105° C yua 2 tdpeg). H ndala drarvetan oe 100 mL vegod,
nmpoobérovue 10 mL H,SO, 1: 1 nou Beppaivovue otovg 60°C.

6. Oyropetovpe pe woxveny avdadevon pe ddivpo 0,02 M KMnO, uéyot
EUPAVLONS PGOLYOU YQDUATOG.

"Eotw 6t ) worovdiwon tov 0,02 M KMnO,, eivon 29,8 mL.
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omw A vdlvoy
H avtidgaon tithodotnong eivou:

5 mol 2 mol

5X134g 2 mol

670 g 2 mol

6,7¢ 0,02 mol

6,7¢g 1000mL 0,02M

Anhadi ta 0,2 g Na,C,0, (oEairov vorpiov) mov Luylomray avTotot-
youv Bewontird yioo v o&ewdoavaywywiy aviidpaon oe 30 mL 0,02 M
KMnO,, agov:

Ta 1000 mL 0,02 M KMnO, oEedwvouyv 6,7 g Na,C,0,
X 02g;

X = 30mL 0,02 M KMnO,

o SA =30 10067
Torte 208

M
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Hooabtoguonds oubrieoy xaxd Foggranuped Apugon

Zimmermann

2%0mOC

No eEouxelmBeite pe v TEXVIUT] TWV 0EELOOAVAYWYIXDV OYROUETONOE-
WV, OOTE Vo glote 0g BE€0N va TEAYUATOTOLE(TE EVALIOONTOVS XELELOUOVS YLoL
VO, TTEQUTWVETE TNV AOUNON UE ETTLTUY LA,

Emumléov va avamtigete TG amagaitteg deELGTNTES YL VO EXTENE(TE TOV
TR00dL0ELOUS TOV OLdT|E0U Ue T uEBodo Zimmermann.

Baowréc yvooerg

Me v enidpaon dudpoonv 0EeLdwT®Y 0EEwV Yo T dlaAutomoinon
TOV TROG avAivon deiynotog o oidNEog oEeldmveTal TEog T dobevn Tov
wopij (Fe2+) naw ot ovvéyeia oty towobevij (Fe3*).

“Etou yivetan xowovontd ot 1 mpoodlogllouevy ovoia — o otdnog —
%ATd TV OYROUETONON TOEMEL VO foloreTon og o xow povo fabuida oEei-
dwong.

Av notd ™ dwohvtortoinon tov delyuatog €xel yonowpwomowmBel HCI t1dte
10 KMnO, oEewdayver ta Cl” mpog Cl, nouw mooxaheitar opdiio oty oyroug-
TONON. ZTNV TEQIMTWON AUTH 1 OYROUETENON YIVETOL TOQOVOT0 dLaAUOTOg
MnSO, - H;PO, - H,SO, 10 omolo mopeumodiCel v avtidpaon avty xou
AéyeTon avTldQaoTHELO Zimmermann.

Sy ooy avt] PaoiCetan o Ttpoodoponde Fed+.

O 0AOZ TV VoLV TOV ATOTEAOUV TO avTidQaOoTiQL0 Zimmermann
elvan eL0Og o xaBOQLOUEVOG.

1) To MnSO, mapeumodiCer v avtidoaon tov Cl.

2) To H,SO, oEwiCet o dudivpa.

3) To H;PO, avtided pe to Fe naw amoypomuatiCet 1o #itotvo didivua tov
Fe3+ oymuatiCovrog ovumhoxo.

O evpLorduevog Aowtdv ue v 1eLo0evi| noeer| oidneog avdyetol o€
doBevn ue dudhvpa SnCl, (avaywyird):

2Fe3*+ + Sn2+ _ 2Fe2* + Sn4+

I My aoguyy opoludtmy,  mepiooeia tov SnCl, oEedwveton ue did-
Mpo HgCl, (dev 0Eetdmvel to 0ldno yrorl dev elvat 1600 1oxve06 05eLOWTL-
%6 UECO).
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SnCl, + 2HgCl, - SnCl, + Hg,CL\

ZymuoriCetar €vo Aevrd uetaEmdeg Cnuo ogethduevo otov He,Cl,. =
@don autn N avddevon TEETEL Vo lval YOYOON, YLOL VO UMV TTQOLYLATOTTOL-
Beil n avrtidpaon:

SnCl, + HgCl, - SnCl, + Hg® ( paveo itnpa)

H avtidpaon av elvor avemBiuntn ®ow oty meQimtmon wov cuuPei
dradiraoiao mEEmet va emavaineoet.

Amopaitnta aviidoaoTnoLla xoL 6Qyava

AvdAvpo o1OE0oU AYVOOTNG TEQLEXTIXOTNTOG.
ITpoyoida Twv 25 mL »ow oipadvio twv 10, 25, S0 mL.
Kovix gudin tov 250 xon 500 mL.

10. Oyxrouetouny prain S00 xow 1000 mL

1. Awdhvpo KMnO,4 0,02 M (0,1 N).
2. H,SO,1:1

3. H;PO,

4. HgCl,

5. HCI

6. MnSO, 4H,0

7.

8.

9.

[Tapaoxevy amattoVuevoy dtaAvudTmy

1) Audhvpa SnCly: Avodvovron 5 g og 10 mL HCI non apacdvovron pueyot ta.
100 mL.

2) Awdlvpa HgCl,: TTapaorevdleton v0peouévo didivua.

3) Awdhvua Zimmermann: Atahvovron 67 g wpvotaihzotd MnSO,- 4H,O oe
500 mL H,O. ITpooBérovue 138 mL H;PO, »nou 130 mL H,SO,. To 6ho
dudhvpo agardveton péyol 1 Aitgo.

[Topeia avaivoncg

1) Ze noveq guain tov 500 mL Ogppaivovron 50 mL dwehbuartog owdrjpov
u€xot tovg 90° C naw avayetan ue didivua SnCl, xatd otaydveg, uéxol vo
eEAPAVIOTEL TO RITOLVO XOWUCL.
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2) Wioyovpe now mpoobétovpe 10 mL xopeouévov drohinarog HgCl,.

3) Apawdvovpe uéxor ta 300 mL.

4) TIpooBgtovue 25 mL droddparog Zimmermann.

5) Oynropetpovpe pe dudivua 0,02 M KMnO, péxor eugpavioemg 06dvov
XoWuaTog.

Avtidpaon- Yrmohoyiouog
10FeSO, + 2KMnO, + 8H,SO, - K,SO, + 2MnSO, + 5Fe,(SO,); + 8H,0

10 Fe2+ 2 mol
10x56 g 2 mol

560 g 2 mol
56¢g 0,02 mol
56¢g 1000mL 0,02M

0,0056¢ 1mL0,02M

ZUVETWC:
1 mL dwadiparog 0,02 M KMnO, oEewdiver 0,0056 g Fe
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ITgooodrogronos H,0, ) )
(néBodos oservoavayayric)  LOJUOTIOAT Aowon J

2%0mOC

Noa giofe oe B€on va Poilonete v mepLerTrdTNTa (0€ GYROVS) TOU OLa-
Mpoarog H,O, xonowomoldvrog Tig yvaioelg ®ow Tig deEl0TTég oag oTig
0EELO0AVAYWYHES OYROUETONOELS.

Aoxn tmg uebddov

H agyn tou 1p00dtopLonot avtov Paoitetol otny avoymyirt dedor tov
H,0,, étav Poloxetan oe emagp pe oxved oEewdmtnd owpoaro (KMnO,),
nagovota 6Ewvov mepidriovrog (H,SO,).

To H,0, @épetou 010 gumdoLo ue myv ovouaoio g wegrextndmrag 10,
30, 40 %Aw Syrmv. Anhad didivpa 100 éyrwv H,O, dnhaover 6u 1 mL da-
Mipartog avtot amodider diaomdpevo 100 cm3 O, oe K.2.

0
H,0, - H,0 + 2 0,

Amopaitnta aviidoaoTnola xoL 6Qyava

1. Adhvpuo KMnO, 0,02 M.

2. Avdghvpo H,SO, 4,5 M.

3. Avdhpo H,O, Gyvootg meolextindmrog.

4. TTpoyotda Twv 25 mL »now oipdvio twv 25 mL.
5. Kovinr) guan twv 250 mL.

6. Nepo amootayuévo.

[Topela avaivong

1) Ze nowviri pudin tov 250 mL @€povior pe owpavio 25 mL daddpartog
H,0,.

2) Apoumdvouue pe arootoyuévo veeo uéyot ta 100 mL mepimov.

3) IIpooBérovpe 5 - 10 mL H,SO,.

4) Oynropetpovpe ue KMnO, u€xor eupavicemg uéviung p6dvng xooudg
070 AyvmoTo dLdAvua.

5) “Eotm 6u n rotavdimon ywo v wijon oetdwon tov H,0, eivon 3,4 mL
KMnO,.
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Avtidpoaon mpoodLopLonov

5H,0, + 3H,S0, + 2KMnO, - K,SO, + 2MnSO, + 8H,0 + 50,
5X34 ¢ 2 mol
Ymoloyiopot

Ta 1000 mL 0,02 M KMnO, oEewdavouvv 1,7 g H,0,
3,4 X;

x=17%34 _ 005785 Hy0,

2o 25 mL dwohdporog wepiéxovrar 0,0578 g H,O,
100 X;

X 0,057§5x 100 _ (930 H,0

Apa n mepLerTrdTTa Tov dtohiparog o H,O, eivon 0,23% wiv

[Tapatnenoetg

1) o eumdplo to ddrvpa H,0, €xel meptextndtnra 30% w/w dniady 100 Gyxrmv
(perhydrol).

2) Awdhvpo H,0, 3% wiw (10 Syrwv) ToQE€XETOL VIO (POQUOXEVTIN KOO UE TN
%o ovouaoio 0EvEeve.
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