WRAME D EIE 2026,18(2) .-

HERR BT A B R 5 A RS AIR R fh A MR o2
I, R 2, HME?, X &2, INER?
(1. BB ERATENE, HadnE 411101;

2. P kBRI S TSR, Kb 410083)

T OE: SRS IR R LR T . SRR SE IR R R, O Tk B R CO, HHAE A3 AR M
b SR, BS54 S B Al EUR = i 2 ST, T B A A B A R R B I 2R N . O R R R
T HER AR ES VE N B ZEAT IR . TR AT R e e i & CO, e RMFA), kTR FE RIS A HT R ST 3 CO, Hili
EPERE, SCIREE IR 10%MMRES B 22t M AT MR RS WL IR 26 CO, iR / TG IR R RAT MG IR Fe e
P, 55 20 IRIEIF CO, gk e 1R 8.92 mmol/g, 20 MEI BT CO, FifERETT N 194.9 mmol/g, MHLZ T, RIBZM
PRAR )RR RR A IR SRR 56 20 WKAER CO, 4R RE 1 A1 B2 CO, %2 HE 1 M 7.39 mmol/g 1 206.9 mmol/g, X} FFi
Ak Ca0, X 2 MEedE 2510 3.64 mmol/g il 76.1 mmol/g, {EFFFEREMIIE, 7E 100 K CO, ik / i AE A S84,
10% IR HA 15 24 iU (A R AR R A WM SR E 56 100 IRTG IR CO, ST A RE S1 588 T LIS E 7.83 mmol/g, A4l CaO 3
W RIR R 1Y 43.84% IZTCIREE A TUER T 10954 R R 45 2% %) 1 20 0 R 205 SR IR B 500 68 57 CO, MR B BE AL
VYA

KR BRHAR; AIAINHIRES ; THRRERILME; CO,HiERRET]

FESES: TQ424; X701 XEktRERD: A XEHFS: 2096—7705 (2026) 02—0001—08

Study on Carbon Capture Performance of Aluminum Nitrate Modified Calcium
Gluconate-based Adsorbent

XU Wenting !, DENG Liao % SU Peng % LIU Lei >*, SUN Zhiqiang *
(1. Xiangtan Iron and Steel Group Co., Ltd., Xiangtan 411101, Hunan, China;
2. School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract: High-temperature Ca-based sorbents are considered promising candidates for industrial flue-gas CO, capture due to
their abundant feedstocks, broad operating temperature window, and high uptake capacity. However, a key limitation of
Ca-based sorbents is rapid deactivation at high temperatures, leading to a sharp decline in adsorption capacity with the
increase in cyclic number. To address this issue, CO, sorbents were prepared using calcium gluconate as the Ca-based
precursor and aluminum nitrate as a modifying agent. Their CO, capture performance was then evaluated by simultaneous
thermal analysis. The results show that, the calcium gluconate sorbent doped with 10% aluminum nitrate exhibited good
cyclic stability during repeated CO, capture/regeneration. After 20 cycles, the CO, capture capacity remained at 8.92 mmol/g,

and the cumulative CO, uptake over 20 cycles reached 194.9 mmol/g. In comparison, the undoped calcium gluconate sorbent
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delivered a CO, capture capacity of 7.39 mmol/g at the 20th cycle, with a cumulative uptake of 206.9 mmol/g over 20 cycles.

For commercial CaO, the corresponding values were 3.64 mmol/g and 76.1 mmol/g, respectively. Notably, in a 100-cycle CO,

capture/regeneration test, the 10% aluminum nitrate-modified calcium gluconate sorbent still achieved a CO, capture capacity

of 7.83 mmol/g at the 100th cycle, which corresponds to 43.84% of the theoretical maximum uptake of pure CaO. These

findings provide strong evidence that calcium gluconate-based sorbents doped with 10% aluminum nitrate possess enhanced

CO, adsorption performance and improved resistance to sintering.
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Table 2 Specific surface area and pore volume of various

adsorbents
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Filk CaO 1.94 0.01
CG-CaO 12.44 0.06
10% CG-Al-N 11.05 0.06
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