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Preparation and performance evaluation of 2-hydroxybutyl-diethylenetriamine as
carbon dioxide absorbent

JIANG Yao™ , ZHANG Feng, YOU Yuan-chao, DING Chen-lin, YANG Cheng-cheng, ZHANG Qi
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract : To enhance the desorption performance of diethylenetriamine ( DETA) and expand its application in CO,
chemical absorption,2-hydroxybutyl diethylenetriamine ( HBDETA) as a CO, absorbent is prepared from DETA and
butylene oxide (BO) via substitution reaction, ring-opening addition reaction, hydrolysis reaction, and purification
processes while methyl isobutyl ketone is used as primary amino protectant.It is found by study that the optimized molar
ratios for substitution reaction, ring-opening addition reaction, and hydrolysis reaction are as follows; n ( DETA) :
n(MIBK)=1:5,n(DETA) :n(BO)=1:2,and n(DETA) :n(H,0)=1:6,respectively. Gas chromatography analysis
results indicate that HBDETA purified has a purity of 97%.The molecular structure of HBDETA is confirmed by means of
NMR and MS.The saturated loading of CO, by HBDETA is 1. 00 mol CO,/mol amine at 313 K,and the CO, desorption
capacity of HBDETA is 0. 83 mol CO,/mol amine at 393 K, resulting in a desorption efficiency of 83% ,which is 32. 5%
higher than that of DETA.
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