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Methanol production via solar mixed reforming

‘ - Introduction & Aim \

e Chemical storage of solar energy and CO, utilization by
solar mixed reforming of methane

e |ntermediate product is further processed into methanol
for transportability and storability — solar fuel

e Endothermal reaction is carried out in solar power tower
—> The solar methanol process (SOLME) is developed

e Optimum operating parameters and process performance
are determined
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Fig. 2: Simplified flow sheet of SOLME process

Evaluation Procedure

A Solar Energy C Electricity
Solarized Process
« Conventional evaluation criteria (e.g. energy efficiency) do not apply due to the B Fuel——=> —> D Product
different forms of energy involved > = A Solar Energy + B Fuel > = C Electricity + D Product

 New evaluation procedure is developed for solarized industrial processes

Reference System

* The solarized process is compared to a reference system that produces the
: Solar Power Plant .
same products and uses the same amount of solar energy (cf. Fig. 3) A Solar Energy (State of the Art) E Electricity
 For solarized industrial processes, the criterion h will be called the efficiency of
solarization, it is defined as the ratio of fuel savings to solar energy input: Production of
F Fue| es——3p Product (State Of === D Product
h AEFuel the Art)
E Solar Power Plant (State
. . . . . G Fue|===——3p  of the Art for (C-E) Electricity
 In Figure 3, the difference in fuel consumption is AEgye; = F + G — B Fuel)
 h should be maximized and values > 0 imply a benefit compared to the reference S = A Solar Energy + (F + G) Fuel S = C Electricity + D Product
system Fig. 3: Evaluation procedure for solar industrial processes
Results Conclusions
o—9_g—a_, e The proposed evaluation procedure allows to determine if an industrial process can be
- \'\V\A\A\ efficiently operated with solar energy
1 N X e A Process for solar methanol (SOLME) production is developed, results indicate that it uses
¢ AN
0.04 N A solar energy more efficiently than conventional solar power plants
® \
: \, A e |n the SOLME process, the utilization of off-gas for heat supply to the reformer is not - or
& \ only to a small extent — beneficial.
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e ® e More information in recent publication: von Storch et al., On the assessment of renewable
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