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Abstract: In this study, the waste heat recovery was concentrated from the hot stripped gas i CO,
chemical absorption process. A heat exchanger could be added on the top of CO,sinipper in the CO,
chemical absorption system 1o reduce the CO, regeneration energy consumption, which was fullilled by
recovering the waste heat from the stripped gas (i. e., the mixture of water vapor and C(,) using the
bypassed cold CO,-rich solvent in the heat exchanger. Generally, a hetter waste heat recovery
performance leaded to a low CO, regeneration energy consumption. The waste heat recovery performance

could be enhanced by adopting the novel membrane heat exchanger to replace the traditional steel heat
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exchanger because of the coupled heat and condensate transfer in the membrane heat exchanger. A PYDF/
BN-OH flat composite membrane was prepared through the blend modification method using
polyvinylidene fluoride (PVDF) and hydroxylated boron nitride (BN=OH). In this composite membrane,
the polyester fiber (PET) non=woven fabrics was used as the support layer. The waste heat recovery
performance was experimented by using the prepared composite membrane in the monoethanolamine
(MEA )=based rich=split process. Additionally, the commercial PYDF membrane was also adopted as the
control. Compared with the prepared composite membrane without adding BN=OH (i.e., M1 membrane),
the membrane adding 1% BN-OH (i.e., M3 membrane) achieved a higher average pore size by about
11.32%, a relatively lower porosity by ahout 7.14% and a higher conductivity by ahout 52.25%. Notably,
* . Therefore, M3

membrane may have the potential to enhance the coupled mass and heat transfer performance. Under the

M3 membrane still maintained the hydrophilicity with a water contact angle of 77.1

same operation conditions, M3 membrane could obtain a waste heat recovery flux up to 95.5% higher than
M1, and a heat recovery ratio up to 31.6% higher than those of M1 membrane. Compared to the
commercial PYDF membrane with a smaller thickness, M3 membrane still had a maximum 54.8% higher
waste heat recovery flux and 9.6% higher heat recovery ratio, suggesting the better waste heat recovery
performance of M3 memhrane. Finally, the empirical correlations between the waste heal recovery ratio
and key operation parameters were proposed, which showed a high aceuracy.

Keywords: CO, capture: heat transfer; mass transfer; transport membrane condenser; desorption
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