Reakcije u hemijskim
IzZvorima struje

Predavanje 10, 23.03.2020.

Udzbenik: S. Mentus, Elektrohemija, 2008, strane 120-126

(NAPOMENA: Za ispit dolaze u obzir samo izvori koji su obradeni u udzbeniku)



Hemijski izvori struje — opste osobine

Galvanski element koji koji sluze kao prenosivi izvori elektricne energije
* niska cena,

* najmanje moguce zagadivanje zivotne sredine,

* mala gustina,

* veliki napon otvorenog kola,

* brze elektrodne reakcije,

* veliki stepen iskoris¢enja aktivnih materijala,

* mali stepen samopraznjenja (medusobnog reagovanja aktivnih materijala).



Hemijski izvori struje — opste osobine

Napon baterije

Kapacitet
3 sata daje 1000 mA (1A)

3000 sati daje 1 mA
(i bilo sta izmedu, u teoriji)



Hemijski izvori struje — opste osobine

tesla car weight of batteries Q
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About 1,550,000 results (0.84 seconds)
Gustine snage 85000 Wh / 540 kg

1,200 Ib = 157 Wh/kg
The 85 kWh battery pack weighs 1,200 Ib (540 kg)
and contains 7,104 lithium-ion battery cells in 16
modules wired in series (14 in the flat section and
two stacked on the front).

Jedna Li-ion ¢elija 12 Wh

(ako radi na 4 V onda ima 3000 mAh)

en.wikipedia.org » wiki» Tesla_Model S ~

Tesla Model S - Wikipedia Konverzija Wh u mAh

Formula je (Wh)*1000/(V) =(mAh).
1.5Wh baterija sa nominalnih 5V, snaga je 1.5Wh * 1000 / 5V =
300mAh.



Hemijski izvori struje — podela
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Primarni 1zvori
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Primarni izvorl

Suvi element / LeklanSeova ¢elija / Zn-C baterija / Zn-MnO2 baterija (1.5 V)

Dry cell battery

Metal cap

Expansion space

*— Zinc case
(negative electrode)

Electrolyte

Manganese
dioxide paste

Carbon rod
(positive electrode)

Na anodi:
2Zn+4NH,Cl — ZnCl, + Zn(NH,;),Cl, + 4H*+ 4e

Na katodi:
4MnO, + 4H* + 4e- - 4MnO-OH

2Zn + 4NH,Cl + 4MnO, — ZnCl, + Zn(NH;),Cl, + 4MnO-OH



Primarni izvorl

Zn-HgO baterija (minijaturna baterija, coin cell, button cell)

poklopac od nerdjajuceg éelika
( izvod anode)

prah cinka (anoda)

" izolaciona masa Zn + Hgo :Zno + Hg

membrana natopljena elektrolitom
separator

pasta Zivinog oksida i uglja (katoda)
kudite od nerdjajuceg elika R | a a
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Sekundarni izvori

* Olovni akumulator (~2 V)
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Sekundarni izvori

* Olovni akumulator (~2 V)
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Sekundarni izvori

* Alkalni akumulatori (1.35 V)
Fe | KOH, H,0 | Ni(OH),, Ni(OH),,Ni

Cd | KOH, H,0 | Ni(OH),, Ni(OH),,Ni

Fe + 2Ni(OH), = Fe(OH), + 2Ni(OH),

Cd + 2Ni(OH), = Cd(OH), + 2Ni(OH),
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Sekundarni izvori
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Jos neki tipovi sekundarnih izvora

* Ni-MH baterije

(-) H,O0+M+e = OH™ + MH

(+) Ni(OH), + OH- = NiO(OH) + H,0 + e- .
Disassembled NiMH AA battery: &

1. Positive terminal

= NiMH Rechargeable 2000 mAH nominal ,
L | 200 mA 2. Outer metal casing (also

: negative terminal)
\h

3. Positive electrode

4. Negative electrode with current
collector (metal grid, connected
to metal casing)

5. Separator (between electrodes)
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Jos neki tipovi sekundarnih izvora

e Li-ionske baterije

: THE NOBEL PRIZE
@ : IN CHEMISTRY 2019
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Li, C¢xLi*+xe™+6C Li,_ MO, +xLi*+xe™—LiMO,



Jos neki tipovi sekundarnih izvora

* Li-jonske bateriie
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https://www.knowmade.com/downloads/nmc-lithium-ion-batteries/




Jos neki tipovi sekundarnih izvora

Metal-vazduh baterije
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Gorivne cCelije
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By Wipsenade at en.wikipedia, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=12605180



Korisni linkovi

https://chem.libretexts.org/Bookshelves/General Chemistry/Map%3A Chemistr

v (Zumdahl and Decoste)/11%3A Electrochemistry/11.5%3A Batteries

https://en.wikipedia.org/wiki/List of battery sizes

DODATNO ZA ZAINTERESOVANE

http://www.ffh.bg.ac.rs/wp-content/uploads/2019/04/Doktorske-studije-lvana-
Stojkovic-Simatovic.pdf (opSte o Li-jonskim baterijama, predavanje Prof. lvane
Stojkovié-Simatovi¢ na doktorskim studijama)

http://www.ffh.bg.ac.rs/wp-content/uploads/2019/04/PhD-PtC.pdf (O‘olatmskl
katecajllzatosl za gorivne Celije, predavanje Prof. Nemanje Gavrilova na doktorskim
studijama


https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry_(Zumdahl_and_Decoste)/11%3A_Electrochemistry/11.5%3A_Batteries
https://en.wikipedia.org/wiki/List_of_battery_sizes
http://www.ffh.bg.ac.rs/wp-content/uploads/2019/04/Doktorske-studije-Ivana-Stojkovic-Simatovic.pdf
http://www.ffh.bg.ac.rs/wp-content/uploads/2019/04/PhD-PtC.pdf

