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1. Teljesen valóságos példa

Vizvári Béla, Takács Nándor IV. éves vegyész és TJ közösen bruttó reakciók fölbontásával
foglalkozik. Az alábbi példa ı́gy adódott.

Br2 + H2O → Br− + BrO− + 2H+

Br2 + H2O → Br− + BrOH + H+

BrO− + BrOH → Br− + BrO−

2 + H+

BrO− + H2O → Br− + H2O2

BrO− + SO−−

3 → Br− + SO−−

4

BrO−

2 + S2O
−−

3 → Br− + SO2 + SO−−

3

H2O2 + SO2 → 2H+ + SO−−

4

(1)

A fölbontást Mathematicával álĺıtottuk elő, onnan a TeXForm függvénnyel kaptuk az ide béırható
képleteket.

A megkapott felbontást elemeztük a Boros Balázs által ismertetett fogalmakkal, azaz alkal-
maztuk Papp Dávid programcsomagját, hogy megkapjuk a jellemző mennyiségeket. (A betűket
most kicsit át́ırtam Balázs jelöléseinek megfelelően.) Így tehát

az anyagfajták (ezek száma n = 12):

A =

{

A1 = Br−, A2 = Br2, A3 = BrO−, A4 = BrO−

2 , A5 = BrOH, A6 = H+,

A7 = H2O, A8 = H2O2, A9 = S2O
−−

3 , A10 = SO2, A11 = SO−−

3 , A12 = SO−−

4

}

,

a komplexek (ezek száma c = 13):

C =


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C1 = BrO− + BrOH, C2 = Br− + BrO−

2 + H+,

C3 = Br− + BrOH + H+, C4 = Br− + BrO− + 2H+,

C5 = Br2 + H2O, C6 = BrO− + H2O,

C7 = Br− + H2O2, C8 = BrO−

2 + S2O
−−

3 ,

C9 = H2O2 + SO2, C10 = BrO− + SO−−

3 ,

C11 = Br− + SO2 + SO−−

3 , C12 = Br− + SO−−

4 ,

C13 = 2H+ + SO−−

4
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,

a reakciólépések (ezek száma m = 7) az (1) alattiak; komplexekkel kifejezve:

R = {(C5, C4), (C5, C3), (C1, C2), (C6, C7), (C10, C12), (C8, C11), (C9, C13)},
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a komplexek mátrixa (ez (n × c)-es méretű):

B =
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0 1 1 1 0 0 1 0 0 0 1 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0
1 0 0 1 0 1 0 0 0 1 0 0 0
0 1 0 0 0 0 0 1 0 0 0 0 0
1 0 1 0 0 0 0 0 0 0 0 0 0
0 1 1 2 0 0 0 0 0 0 0 0 2
0 0 0 0 1 1 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 1 0 0 1 0
0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 0 0 1 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1
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∈ R
12×13,

a reakcióvektorokból álló sztöchiometriai mátrix (ez (n × m)-es méretű):

S =
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1 1 1 1 1 1 0
−1 −1 0 0 0 0 0

1 0 −1 −1 −1 0 0
0 0 1 0 0 −1 0
0 1 −1 0 0 0 0
2 1 1 0 0 0 2

−1 −1 0 −1 0 0 0
0 0 0 1 0 0 −1
0 0 0 0 0 −1 0
0 0 0 0 0 1 −1
0 0 0 0 −1 1 0
0 0 0 0 0 0 1
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∈ R
12×7,

a differenciálegyenletben szereplő koncentrációvektor (n = 12 koordinátája van):
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x1 = cBr−

x2 = cBr2

x3 = cBrO−

x4 = cBrO−

2

x5 = cBrOH

x6 = cH+

x7 = cH2O

x8 = cH2O2

x9 = cS2O
−−

3

x10 = cSO2

x11 = cSO−−

3

x12 = cSO−−
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a tömeghatás kinetika esetén a sebességfüggvények:

R(5,4)(x) = κ(5,4)x2x7,

R(5,3)(x) = κ(5,3)x2x7,

R(1,2)(x) = κ(1,2)x3x5,

R(6,7)(x) = κ(6,7)x3x7,

R(10,12)(x) = κ(10,12)x3x11,

R(8,11)(x) = κ(8,11)x4x9,

R(9,13)(x) = κ(9,13)x8x10,

a differenciálegyenlet:

ẋ = S · (R ◦ x) = S ·
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R(5,4) ◦ x

R(5,3) ◦ x

R(1,2) ◦ x

R(6,7) ◦ x

R(10,12) ◦ x

R(8,11) ◦ x

R(9,13) ◦ x
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κ(5,4)x2x7

κ(5,3)x2x7

κ(1,2)x3x5

κ(6,7)x3x7

κ(10,12)x3x11

κ(8,11)x4x9

κ(9,13)x8x10
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