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Tablel The maximum number of simple stoichiometric reactions

Rank

Species number

11 12 13 14 15
3 165 220 286 364 455
4 330 495 715 1001 1365
5 462 792 1287 2002 3003
6 462 924 1716 3003 5005
r+1 )
c,.
- -N- ) [0l
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Table2 List of simple stoichiometric reactions

D 2 e @ 6 © O B 9 (19 1)
0o 0 1 -1 0 0O -1 0 0 0 1
0o 1 0 0 -1 0 O O 0 -1 1
0 0 1 -1 0 0 0 1 -1 0 1
0o 0 0 0 0 0 0 0 -1 -1 1
0o 0 2 0 0O 0O -1 -1 0 -1 1
0O 0 0 -1 0 0 -0505-05 0 1
0o 0 0 2 0 0 -1 1 0 1 1

05 0 0 0O -1 1 0 0 0 -1 1
0 1 -1 -1 -1 0 0 1 0 0 1
0 05 0 -1 05 0 -0505 0 0 1
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Simple Stoichiometric Reactions
HU Shan-ying, LI Ming-heng, LI You-run, SHEN Jing-zhu
(Center for Industrial Ecology, Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: It is a key step for reducing waste generation in chemical processes to design optimal reaction paths. In
this paper, a new conception of simple stoichiometric reaction is proposed for the reaction path synthesis problem. A
simple stoichiometric reaction is the reaction in which the freedom of atomic matrix formed by reactants and
resultants is 1 and also fulfils the atomic balance equations. The simple stoichiometric reactions greatly reduce the
number of reaction equations, so as to reduce lots of search space in reaction path synthesis. All simple
stoichiometric reactions can be obtained by mathematical transformation for atomic matrix of a reaction system, and
the best one is then easily to be chosen. This conception is an important basis for much more complex problems.

Key words: reaction path synthesis; waste minimization; simple stoichiometric reaction; atom matrix



