Accepted Manuscript —_

CHEMICAL
Enhanced CO, capture capacity of limestone by discontinuous addition of hy- ENGINEERING
drogen chloride in carbonation at calcium looping conditions JOURNAL -

Yingjie Li, Xiaotong Ma, Wenjing Wang, Changyun Chi, Jiewen Shi, Lunbo

N
Duan & % ]
PIL: S1385-8947(17)30122-5 %
DOI: http://dx.doi.org/10.1016/j.cej.2017.01.127 '
Reference: CEJ 16429
To appear in: Chemical Engineering Journal
Received Date: 1 January 2017
Revised Date: 25 January 2017
Accepted Date: 27 January 2017

Please cite this article as: Y. Li, X. Ma, W. Wang, C. Chi, J. Shi, L. Duan, Enhanced CO, capture capacity of

limestone by discontinuous addition of hydrogen chloride in carbonation at calcium looping conditions, Chemical
Engineering Journal (2017), doi: http://dx.doi.org/10.1016/j.cej.2017.01.127

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.cej.2017.01.127
http://dx.doi.org/10.1016/j.cej.2017.01.127
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in carbonation at calcium looping conditions
Yingjie Li**, Xiaotong Ma®, Wenjing Wang®, Changyun Chi®, Jiewen Shi*, Lunbo Duan”
* School of Energy and Power Engineering, Shandong University, Jinan 250061, China
® Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, Southeast University, Nanjing
210096, China

Abstract: Calcium looping technology is considered to be one of the most feasible techniques for CO, capture. A
low-cost and easy method was proposed to improve the cyclic CO, capture capacity of the limestone by discontinuously
adding hydrogen chloride (HCI) in the carbonation step in some cycles rather than in the each cycle at the calcium
looping conditions. The effects of the discontinuous addition of HCI under the various conditions on the CO, capture
performance of the limestone at the calcium looping conditions were investigated in a dual fixed-bed reactor. The
results show that HCI addition during the initial several cycles leads to the formation of CaCIOH and the moderate
CaClOH in the carbonation product is favorable to CO, capture by the limestone. HCI addition only in the initial 3
cycles changes the effect of carbonation temperature on CO, capture by the limestone. The optimum carbonation
temperature for the limestone with the addition of HCI is 700 °C in the range of 650-750 °C. Higher CO, volume
fraction in the carbonation leads to lower CO, capture capacity of the limestone with the addition of HCI only in the
initial 3 cycles. The discontinuous addition of HCI during the various cycles significantly enhances the CO, capture
capacity-of the limestone. HCI addition in the carbonation stage during only the initial cycles improves the pore
structure of the calcined limestone and retards the fusion of CaO grains, which contributes to high CO, capture capacity
of the sorbent in the multiple cycles.
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