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HpCIIMeTI Pdusznuka xeMnja MaKpPOMOJICKYJa

Bexoa oOp. 3.

CUHTE3A ITIOJIMAHUWINHA XEMUJCKOM OKCUJIATUBHOM
IHOJUMEPU3AIINJOM AHUJIMHA

LINJb BE’KBE

1. Cunrerncatn mnonuanuwnna ([TAHW) cyndar/xuaporen cynadar XeMHjCKOM  OKCHUIATHBHOM
NONUMEpH3alljoM MOHOMepa aHIWIMHA Yy BOOHM, 0Oe€3 JojaTe KHCEJIHHEe, IoMONly aMOHHjyM
nepokcuaucyngara (AIIC) kao okcumamoHor cpencTaa (ciuuka 1).

2. Cunrerucatn nonvanuiana xuapoxiopun (PANI-HCI) xeMujckoM OKCHAaTHBHOM TOJMMEPH3AIN]OM
MoHoMepa anmwinHa y pactBopy HCI (1j. momumepusanumjom in Situ hopMupaHe Conu aHWIHHAJYM XJIOPUIA),
nomohy ATIC xao okcuaannoHor cpencTa (ciuka 2).

3. TokoMm monuMepH3aluje, Koja je ersoTepMHa, MpaTUTH NpoMeHy Temmeparype T ca BpemeHoM t u
npoMeHy 0oje peakuoHOT cucteMa. [Iperno3HaTd WHIYKIMOHHU, OJIMTOMEPH3AIMOHN, aTepPMaHH,
MOJMMEPU3AUOHN U MOCTHONMMEPU3AOHH [IEPUOJ; OAPEAUTH BpeMe M TeMIIepaTypy MpBOT U JIPYror
TEMITePaTyPCKOT MaKCUMyMa U BEJIMYNHY TEMITEPaTYPCKHX CKOKOBA.

4. 3amazut yTWNE] YycioBa ToiuMepu3anuje (KOHIEHTpaluja peaktaHara W modetHo pH) Ha Tok
NoJMMepH3alyje.

Kopuctu ce moncku onnoc anummuH: AIIC =1 : 1,25 xoju tpeba na omoryhu jgodujame eneKTPOIpOBOIHE
¢bopme ITAHU, emepanmuncke conu (cmuke 1 u 2), 3eneHe 6oje. Takohje, ma 6u ce in Situ dopmupao
aHWIMHU]YM XJIOpU/, oTpedHo je na moscku ogaoc HCl u anununa 6yzae 1 : 1.

Hsd, H HSO, H
4f?@NH2 #50 (NH4)25,05 — +./©/ @\4/@ + 60 NHHSO, +2m (NHg)a SOy
M M
H Y n

Cauxka 1. Peaknuja xemMujcke okcuaatuBHe nonnMepmsanuje anninaa nmomohy AIIC y Boam 0e3 momarka
JomaHTt kucenuHe. Peaknujom Hactaje [TAHU cyndar/xuaporencyndar y kome cy gomnanT jouu HSO, wu
SO,* (Ha cIMIM je mpHUKa3aHa caMo MOJAPOHCKa, MapaMarHeTHa (popma y Kojoj ¢y gomant joun HSOy).
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Cauka 2. Peaknyja XxeMHjcKe OKCHIATHBHE moyimMepu3anuje anmwinHa nmomohy AIIC y BomeHOM pacTBOpy
HCly cBojctBy momant kucenuue (Tj. moauMepu3angja in Situ CTBOpeHor aHUITHHUjYM Xitopua). Peakuujom
Hacraje [IAHU xuapoxmiopwu.

XEMHUKAJINJE, IIOCYBE U JABOPATOPUJCKU TPUBOP

Xemuxamuje: pactsop 0,8 M HCI (aq), pactop 5 x 10° M H,SO, (aq), amoHHjyM mepokcuaucyidar
(ATIC), ammmun (teuan, p = 1,02 g/em’, Mr = 93.13 g/mol), 35% wumu 37% HCI, anconyTau eraHou,
JIECTUIIOBAHA BOJA

Hocyhe: HopmanHa cyna on 50 ml (2 xomana), rpagyucana naboparopujcka vama of 10 ml, 25 ml (3
komaza), 100 ml u 150 ml, rya 6oma ox 500 ml, mopuenanckn ONXHEPOB JIEBaK ca 0AroBapajyhuM ryMeHnM
3amymadem, numnera of 25 ml, nunera ox 2 £ 0.01 ml, craknenu mranuh, [lacrepoBa numnera, Kaluka u
IIIaTyyia 3a oaMepaBame Maca Behux on 1g u Maca Mamux ox 1 g, repmomerap 0-60 °C £ 0.2 °C, crakieHe
Ooumnrie 3a y30pKe ca 3aTBapadcM.

[Tpubop: MarHeTHa MelIajMila, MarHeT, Bara Ha TPH JICIMMale, ITOMEPHIIA, CTalaK, KiieMa, Mayc TMamnup,
KBaHTUTATUBHU GuiTep nanup (IUiaBa Tpaka), IponuIera, Makase, yopyc, ¢iomacrep, eTHKETE.

pykaBuna u MmanTuia. [lojiasHe pacTBope NpaBUTH y Kaneau (IUTrecTopy). &
Cgu cynoBu y kojuma je 6uo ITAHUW niau aHuiauH ce 00aBe3HO Ha KPajy \
paga mepy Hajupe BOJOM H JeTepHEHTOM, a 3aTHM XPOMCYMIIOPHOM
KHCEJIMHOM Y KameH.

HAIIOMEHA: 3a wusBoleme oBe BexkOe HeonxoaHo je kopumheme {g\\
g

HOCTVYIAK

IIpunpema pacrBopa 3a cuntedy I[IAHU cyndara/xuaporencyindara u3 Boge, 0e3 momare
KHCeJINHe

PactBop 1: 0,5 M pactBop AIIC y nectunoBanoj Boau

Y gamm oz 25 ml pactBoputu 5,705 g AIIC y mTo Mam0j KOMHYUHY JlecTriioBane Bozae. OBaj pactBop AIIC
KBaHTHTATHBHO NpeHeTH y HopMaiHu cyn ox 50 ml. KBanturatusHo npenomeme AIIC noapa3zymesa na ce
HaKkoH cumama pactBopa AIIC u3 yame y HOpMaJHH CyA U3BPLIM UCIHPame yalle MajJiuM KOJIMYWHaMma
JecTHIOBaHe Boje (Tap ImyTa ca Mo oko 5 ml JecTuioBaHe BOAE) IPH YeMy C€ OBH pacTBOPH JOOHjeHM
UCTIMPAakEM Yallle CUTIajy Takohe y HOpMallHH Cy[l. 3aTUM JIONMyHHUTH HOPMAJHH CY[ IECTUIOBAHOM BOJIOM
1o 50 ml. PactBapame AIIC y Boau je enmotepmHo. CadekaTs ja pacTBOpP IIOCTHTHE COOHY TeMITepaTypy.

Rastvor 2: 0,4 M pacTBOp aHWIMHA y JIECTHIIOBAHO] BOJU

Ha nmuy Hopmamuor cynma ox 50 ml cumartu mano nectunoBane Boje, aopatu 1,82 ml aHwnuHa, 3aTUM
JIOTTYHUTH JIeCTHIIOBaHOM Bojie 1o S0 ml u tarano myhkaty 1a ce aHWIIHH PacTBOPH.
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MemameM oBa J1Ba pacTBopa Jo0Hja ce peakiMoHu cucteM caunmbeH on 0,2 M anmnmHa u 0,25 M AIIC y
JECTUIIOBAaHO] Boau. [loMMaHMINH CUHTETHCAH U3 OBUX pacTBopa Hocuhe o3Haky PANI-H,0-0.2.

IIpunpema pactBopa 3a cunte3y [IAHU xuapoxnopuaa u3 pacrsopa HCI

OcHoBuu pactsop 0,8 M HCl v Boau:

OBaj pacTBOp ce MpaBH TaKko IITO ce culla oTHpwiInke 45 ml gectunoBane Boae y HopManHu cyd of 50 ml,
3atum noxaru 3,53 ml HCI (35 w%, p = 1,18 g/em’) mmu 3,31 ml HC1 (37 w%, p = 1,19 g/cm’). Jlonyuutu
110 50 ml mecTriioBaHOM BOOM.

PactBop 1: 0.5 M (us1u 0.25 M, apyra rpyna cryaenara) sogenu pactsop AIIC-a

VY gamy ox 50 ml pactBopuru 5,705 g ATIC (umm 2,8525 g ATIC, npyra rpymna cTyJeHaTa) y ImTO Mamoj
KOJIMYMHU JlecTuiioBane Boje. Tako pactBopeHn AIIC KBaTHUTATHBHO NPEHETH Y HOPMaiHU ¢y oA 50 ml u
JIOIYHUTH JecTuioBaHoM BogoM a0 50 ml. KanturaruBHo mpeHomewme AIIC, mopex cumama pacTBopa
AIIC, noapa3ymeBa 1 mpedanrBambe U3 Yalle y HOpMaJlHH Cy/I IECTHIOBAHE BOJC KOJOM je TIOMEHYTa yaria
uciupana ox TtparoBa AIIC. PactBapame je enmorepmuo. CadekaTH Ja pacTBOP IIOCTUTHE COOHY
TeMIIEpaTypy.

PactBop 2: 0.4 M (uau 0.2 M 3a apyry rpynmy cryaeHara) aHmjinH y Bogenom pacrsopy 0.4 M HCI
(nau 0.2 M HCI 3a apyry rpyny cTyaeHaTa).

Y vopmannu cyx on 50 ml cumatu 25 ml (12,5 ml, apyra rpyna crynenara) BogeHor pacteopa 0,8 M HCI,
monatu 1,82 ml (0,91 ml, npyra rpyna cTyJeHara) aHWIMHA, 3aTUM JOMYHUTH JIECTHJIOBAHOM BOJIOM Ji0 50
ml u laraHo myhkaTy Ja ce aHWJIMH PaCTBOPH.

MemiameM oBa J1Ba pactBopa a00uja ce peakuuoHu cuctem ox 0.2 M (0.1 M) anununa, 0.2 M (0.1 M) HCl u
0.25 M (0.125 M) AIIC y xoMme f0ma3u 0 CUHTE3€ MoJIMMEpa, MonaHuinHa koju he Hocutu Ha3us PANI-
HCI1-0.2 (PANI-HCI-0.1).

PacTBop 3a ucnupame Tajgora, 5 x 10~ M H,SO,:

Behu neo 3ampeMuHe HOPMATHOT CyJla HAITYHUTH TIECTUIIOBAHOM BOAOM, 3aThM Joaatu 2,77 ml H,SO, (96 w
%, p = 1,84 g/em’, M, = 98,079 g'mol™). JlonmyHuTH JECTHIOBAHOM BOAOM A0 Mapke Kako Ou ce 10610 0.1
M H,SO,4. Oameputn 25 ml 0.1 M H,SO,4 y HopMmanau cya o 500 ml u AOTyHHUTH JECTUIOBAHOM BOJIOM [0
Mapke Kako 61 ce 1060 5-10~° M pacteop H,SO,. 3a ucnuparme tanora y gamm ox 100 ml npunpemutu 75
ml 5-10° M pactop H,SO;.

Kopucuu caBern: CBU pacTBOpH ce MOpajy MpulpeMard y Kamend. JlonmymaBamkbe HOPMAIHOT CyJa
JIECTHJIOBAHOM BOJIOM JI0 Mapke je 3rofgHo ypaautu nomohy wammwie on 10 ml u IlacrepoBe mumere. 3a
onmepaBambe 25 ml pactBopa HCl kopucrutn mumery ox 25 ml. Tpeba Bpio maxJEMBO oOIMepaBaTh
kommmunHy anunuHa, ATIC u HCI npunukom npurnpeme pactBopa. 0,4 M pacTBOp aHWIMHA Yy JIE€CTUIOBAHO]
BOJIY j€ Ha IPaHUIIM PacTBOPJBUBOCTH, I1a T'a Tpeba Ayxe U oany4yHuje myhkatu. Hukanga ce He cuna Boaa 'y
KOHUEHTPOBAHY KHCEJHHY, Beh ce HCK/bYYHMBO CHIIa KOHIIEHTPOBAHA KUCEJIUHA Y BOY.

IMonumepu3anuja u ueheme:
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[TocTymnax je ucTH 3a cBa TpU peaknuoHa cuctema (cuHrese nmonuanmwimaa PANI-H,0-0.2, PANI-HCI-0.2 i
PANI-HCI-0.1). Peakunonu cucteM ce no0uja kajga ce nmomennajy oarosapajyhu pacrtsopu anunuHa u AIIC.
PactBop 2 (oaroBapajyhu pactBop aHmnmHa) mpebamuru y uamy ox 150 ml m y Wy CTaBUTH Marser.
Memary pacTBOp Ha MarHeTHOj MEIIAJHIM 10 TIOTIIYHOT pacTBaparma aHWIWHA. YPOHUTH TEPMOMETap Y
pacTtBop. 3aTuM, y pacTBOp 2, y3 Mellame, OfjelHOM CHIIaTH 1ely KonuunHy pactBopa 1 (pactBop AIIC) u
MPaTUTH IIPOMEHY TeMIIepaType ca BpeMEHOM J10 Kpaja noiuMepusaiyje. [ltonepuily yKbyduTdH Y MOMEHTY
KaJla pBe Kanu pactBopa APS mangHy y pacTBOp aHMJIMHA. YOUUTH M 3alIUCATH MIPOMEHE 00je peaKMOHOT
cucTeMa, Kao M BpeMEHa Kaja cy ce oHe Jecuiie. HakoH nmoctusama MakcUMallHE TeMIIepaType, peakluoHa
cMmeria nountbe ga ce xnaau. Cunrtesy [IAHU npexunytu kana npohe Bpeme koje je 3a oko 30 % Behe on
BpeMeHa TeMnepaTtypckor makcumyMma (PANI-HCI-0.2 i PANI-HCI-0.1 ), ogaocHo koje je 3a oko 30% Behe
ol BpeMeHa Jpyror temmeparypckor makcumyma (PANI-H,0-0.2). Tanor ITAHU oxBojutu dpuntpupamem
Ha BOJECHOM BaKyyMy M JIOK ce€ Hajla3u Ha (QuiTep namupy y JEeBKYy UCHpaTH ra ca no 3 mopuuje oa mo 25 ml
BojieHor pactBopa 5 x10° M H,SO,. 3aTéM ra CyIHTH TAIOr HA Ba3AyXy NPEeKO HONM M KOHAYHO Ha
Bakyymy 3 h ma 60 °C. OcyuieHe y30pke 100p0 MCHTHHTH mpe ybamuBaja y crakieHe Gouuile U 100po
3aTBOpUTH. bouniie ce obenexxe Tako MITO ce HANMIIE UME y30pKa U JaTyM cuHrese. Hanpraru xpuse T =
f(t) Ha jemHOM rpaduky W Ha HUMa OOCNEKHUTH HMHIYKIMOHH, OJIMTOMEPH3ALMOHHU, aTepMallHHU,
NOJIMMEPU3ALUOHN U TIOCTIONMMEPU3AIMOHH TIEPUOJ], Ka0 U TeMIlepaTypcke MakCUMyMe. 3alicaTé BpeMe
Tpajamba MHIYKIHOHOT (Ating), OTHIOMEPH3AIMOHOT (Atglig,), aTEPMANHOT (Atytermal), MOTMMEPU3AIHUOHOT
(Atye1) ¥ TIOCTHONUMEPHU3AHOHOT (Atyespel) HEPUOAA, 3aTUM BPEMEHA AOCTU3aa MPBOT (timax) M APYTOT
(timax) TEMIIEPATypCKOT MaKCUMYMa, 3aTUM BPEIHOCT TeMmieparype koja oarosapa HpBOM (Timax) OZHOCHO
apyroM (Timax) TEMIIEpaTypckoM MakcumyMmy, kao u BenuuuHy TPBOT (ATimax) u mpyror (ATimax)
TeMITepaTypcKor ckoka. [IpoanuckyToBaTi 0 TOME MITa ce AeHIaBaio TOKOM peakiiyja MoIuMepr3alje.

PE3YJITATU U JUCKYCHUJA

Monamu 3a cunTe3dy y3opka PANI-H,0-0.2:
Atoligo = ; timax = ; Timax = 3 AT max = ; Atagermal = N

Atpol = ; tlimax = 5 Trimax = 5 AT 1imax = ;Atpostpol =

IMomaum 3a cunre3y y3opka PANI-HCI-0.2:

Atind = 5 Atpol = > tmax = 5 Tmax = 5 ArI‘max = 5 Atpostpol =

IMopanu 3a cunte3y y3opka PANI-HCI-0.1:
Ating = 5 Atpol = 5 tmax = 5 Tmax = 5 AT max = 5 Atpostpol =

3anaxxama 0 yrunajy mosaassor pH u koHIeHTpanmja peakTanara:
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I'padgux npomeHe TeminepaType peakiuOHUX cucTeMa ca BpeMeHoM cuHTe3e IIAHU. Ha rpaduxy je
03HA4YCHO HA CHHTE3Y KOJHX y30paKa ce 0JHOCE IPHKA3aHe KpHUBe.



