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A hazardous waste recycling model based on
a route traffic congestion index

YUAN WenYan' WANG QingBo' WU Jun® LI Jian’”

(1. College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029 ;
2. College of Economics and Management, Beijing University of Chemical Technology, Beijing 100029 ;
3. Research Base of Beijing Modern Manufacturing Development, College of Economics and Management,

Beijing University of Technology, Beijing 100124, China)

Abstract ; In an attempt to understand the impact of traffic congestion on the cost and risk of hazardous waste trans-
portation, a route traffic congestion index is introduced in this paper, and a double-objective optimization model of
hazardous waste recovery based on the traffic congestion index in a time-dependent road system is established. The
formula for calculation of heuristic factors in a traditional ant colony algorithm is also improved, and the improved
ant colony algorithm is used to solve the model. Finally, a case study was carried out on hazardous waste recycling
in an environmental protection company. The results show that different departure times and vehicle usage patterns
have a significant impact on the Pareto optimal solution and the shortest route does not necessarily involve the lowest
energy consumption. The models and algorithms proposed in this paper can assist in the development of more effi-
cient scheduling schemes.

Key words: hazardous waste ; traffic congestion index ; time-dependent speed; Pareto optimal curve ; ant colony al-

gorithm
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