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Study on Optimized Synthesis Process of N,N,N, N, N'—Pentakis
(2—hydroxyethyl )—1,4,7—triazaheptane

DENG Jianru®, YU Fangyuan, JIANG Weisheng, LIU Fangho
(College of Chemistry and Chemical Engineering, Hunan University , Changsha 410082, China )

Abstract: N,N,N,N,N'-Pentakis (2-hydroxyethyl )~1,4,7-triazaheptane was synthesized by diethylenetri—

amine and 2—chloroethanol as the main raw materials. Single —factor experiments and orthogonal experiments were

used to optimize the ratio of raw materials and process conditions. The optimum molar ratio of diethylenetriamine and

2—chloroethanol was 1: 6.5, and the optimum process conditions were as follows: reaction temperature was 85 °C and

reaction time was 5 h. Under the optimal reaction conditions, the yields can reach 98.76 %. The structure of final

product was characterized by determining hydroxyl value and amine value , FT-IR,'"H-NMR and ES-MS.

Key words: N,N,N,N,N’—Pentakis (2-hydroxyethyl )-1,4,7-triazaheptane; process optimization ; synthesis

and characterization
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Fig.1 The synthesis reaction of the target molecule
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Fig.2 Effect of raw material ratio on the yield
of hydroxyethyl reaction
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Tab.1 Orthogonal factor level table
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1 1:55 4 75 11
2 1:6.0 5 80 12
3 1:6.5 6 85 13
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Tab.2 Results of the orthogonal experiment

. = ElEs
r t/h T/°C mlg ¥1%

1 1:55 4 75 11 91.54
2 1:55 5 80 12 92.30
3 1:55 6 85 13 92.26
4 1:60 4 80 13 93.70
5 1:6.0 5 85 11 98.76
6 1:6.0 6 75 12 95.32
7 1:65 4 85 12 96.08
8 1:65 5 75 13 97.83
9 1:6.5 6 80 11 95.39
K1 276.10 28132 284.69  285.69
K2 28778  288.89 28139  283.70
K3 28930 28297 287.10  283.79
k1 92.03 9377 9490 9523
k2 95.93 9630 9380  94.57
k3 96.43 9432 9570  94.60
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