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The experimental apparatus for dynamic absorption of
hydrogen sulfide gas
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Fig. 2 The SEM images of different nanoparticles
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Fig.3 The TEM images of different nanoparticles
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nanofluid systems with different nanoparticles at 30°C
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Fig. 6 The desulfurization performance of FeCl; solution and FeCl, solution based nanofluid
systems with different nanoparticles at 30 °C
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The effect of nanofluid systems based on alcohol amine or ferric choloride on
removal of hydrogen sulfide by wet method
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1. College of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255000, China; 2. Shanghai
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Abstract Four kinds of nanoparticles (nano alumina, silica, carbon nanotube and nano copper particles) were
introduced into the aqueous solution of alcohol amine (MDEA) and ferric chloride to form nanofluid systems
with different concentrations. The dynamic removal performances for H,S of different nanofluid systems were
measured, and the effect of nanofluid system on desulfurization performance of alkaline (MDEA) and oxidizing
(ferric chloride) aqueous solutions was investigated. The nanoparticles were analyzed by scanning electron
microscope and transmission electron microscope, and were found to be in a size of nanometer scale. The
experimental results showed that the addition of AL,O, and SiO, nanoparticles had no obvious effect on the
desulfurization performance of the original aqueous solutions. However, the introduction of carbon nanotubes
and copper nanoparticles could enhanced the removal of H,S to different degrees. For carbon nanotube based
nanofluid, when the nanoparticle concentration was 0.05%, the enhancement effect on the desulfurization
performance of aqueous solution of MDEA and ferric chloride was the highest. As for copper nanoparticles, the
optimum concentrations in aqueous solutions of MDEA and ferric chloride was 0.05% and 0.02%, respectively.
In general, the addition of copper nanoparticles had the most significant enhancement effect on the
desulfurization performance of alkaline and oxidizing aqueous solutions, which can provide a reference for the
development of new nano-flow type desulfurizers.

Keywords Nanofluid; H,S; MDEA; ferric chloride; desulfurization; enhancement
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