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Coproduction System of Steel and Chemicals
Using Latent-Heat Transportation

(OTakahiro Nomura, Noriyuki Okinaka, Tomohiro Akiyama, (Hokkaido University)

SYNOPSIS

This paper describes the feasibility of the latent heat transportation system using Phase Change Material (PCM)

to recover waste heat at high temperature over 300°C in the steelworks and to supply it to distillation tower of BTX.

Candidates of PCM for the system were determined experimentally. Moreover, the proposed system was theoretically

analyzed from three viewpoints—energy requirement, exergy loss and CO, emissions and compared to the conventional

heat supply system under reasonable assumptions. As a result, binary eutectic mixtures of NaOH-Na,CO; was the best

PCM candidate for the system from phase change point, latent heat and cost. The system analysis shows comparing

the latent heat transportation system using binary eutectic mixtures of NaOH-Na,CO; as PCM with the conventional

system without heat recovery, the proposed system has only 8.6% in energy requirement, 37.5% in exergy loss and

19.7% in CO, emission. The results appealed a new possibility of heat transportation between different industries using

PCM for high temperature application.
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Fig. 2 A)Process system diagram of the conventional
and proposed systems.

Table 1. Enthalpy, exergy and conversion factor of
the CO, emission of fossil fuel and electricity

Enthalpy Exergy Conversion factor

Diesel oil 38.2MJ/L 37.7MIL' 0.0686kg-CO,/MJ
COG™ 21.IMJ/Nm*  19.8MJ/Nm®  0.0403kg-CO/MJ
Electricity - - 0.378kg-CO»/kWh

*Calculated by Rant's equation
**Coke Oven Gas (Hy/N,/CH,/CO/CO,)
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Fig. 3 Changes in melting point, freezing point and
latent heat during aging.
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