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Charakteristika baterie z citronu (Zn-Cu)

* Slozeni elektrolytu (pH 2-3)

* kyselina citronova 300 mM

e vodikové ionty 10 mM

e draselné ionty 35 mM

e vapenné ionty 7 mM

 médnaté ionty 6 UM (stopové mnozstvi)

e zineCnaté ionty 9 uM (stopové mnozstvi)
* Elektrody

* médéna elektroda
* zinkova elektroda



Elektrody a elektrodovy potencia

Zn2+ (aq) + 26' @ Zn (S) ESTD '0,76 V
Cur gt 2e ¢>Cuy  redukee Ecrp 0,34V
Zn o €> In* + 2 oxidace Ecrp 0,76 V

* Rozdil redukénich elektrodovych potencialt = napéti ¢lanku

e Clanek Cu — Zn ma tedy standardni napéti 1,1 V



AG = —nFE

Elektrody a elektrodovy potencia

Zn2+ (aq) + 26' H Zn (S) ESTD '0,76 V
Cur gt 2e ¢>Cuy  redukee Ecrp 0,34V
Zn o €> In* + 2 oxidace Ecrp 0,76 V

vodné prostredi, dalSi mozné a predpokladané reakce

2 H o+ 28 6 H, Ecrp oV

(aq)

0, g+ 4 HY o+ 4& > H,0 Esp 1,23V

(aq)



Tvorba aplikace v COMSOL Multiphysics

 ziednoduseni podminek a zanedbani nékterych reakci

* konstantni pH elektrolytu, zanedbatelnd koncentrace Cu?*

* tvorba modelu
e z modelu -> aplikace (Application Builder)

* publikace aplikace na COMSOL Server
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Image to Curve
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* model.component("compl1”).mesh("mesh1").run();

* model.param().set("c HO", "10"-"+var_pH+"[mol/I]");

* nastaveni osy x v grafech

model.result(argl).set("axislimits", false);

model.result{argl).run();
app.form{ "main”).formObject( " graphicsl”).set("source”, model.result(argl));
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model
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model.
model.
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model

result(argl).

.result(argl).
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result(argl).
result(argl).

.result(argl).
model.

result(argl).

.result(argl).

set("axislimits"”, true);

set("xmin", 0.01);

set("xmax", model.result(argl).getDouble( "xmax"));
set("ymin"”, model.result(argl).getDouble{ "ymin")};
set("ymax", model.result(argl).getDouble( "ymax")};
set("yminsec”, model.result(argl).getDouble("yminsec™});
set("ymaxsec”, model.result(argl).getDouble( "ymaxsec™));

run();

app.form{"main").formObject("graphicsl").set("source”, model.result(argl));

model.result(argl).set("axislimits", false);
model.result{argl).run();
app.form{ "main”).formObject("graphicsl”).set("source”, model.result(argl));
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model
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model

model
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.result(argl).
.result(argl).
.result(argl).
model.

result(argl).

.result(argl).
model.

result(argl).
result(argl).

set("axislimits"”, true);

set("xmin", 0.81);

set("xmax", model.result(argl).getDouble( "xmax"));
set("ymin”, model.result(argl).getDouble{ "ymin")});
set("ymax", model.result(argl).getDouble( "ymax"));
set("yminsec”, model.result(argl).getDouble("yminsec™});
set("ymaxsec”, model.result(argl).getDouble( "ymaxsec™));

run();

app.form{"main").formObject("graphicsl").set("source”, model.result(argl));
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Optimalizace baterie
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2018, Mark Rober https://www.youtube.com/watch?v=alD-fZP8qlk



https://www.youtube.com/watch?v=a1D-fZP8qJk

Dékuji za pozornost



