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Fig. 2 (a) MALDI spectrogram, solid phase product after 4 h of hydrolysis reaction; (b) MALDI spectrogram, solid phase product after 16 h
of hydrolysis reaction; (c¢) ESI-MS spectrum and (d) DSC curves of MEPCMs
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Tab.1 Controlled experiment variable results and extreme variance calculations

Samples Temperature/C Time/h m(H,0): m(PA66) n( cat):n( PA66) PA66 conversation/%
PA66-1 200 8 11 2:100 18.4
PA66-2 200 12 11 4:100 21.66
PA66-3 200 16 1 6:100 33.69
PA66-4 220 8 11 6:100 34.96
PA66-5 220 12 11 2:100 47.39
PA66-6 220 16 1 4:100 53.73
PA66-7 240 8 11 4:100 51.36
PA66-8 240 12 1 6:100 56.97
PA66-9 240 16 11 2:100 62.88

K, 24.583 34.907 42.890

K, 45.360 42.007 42.250

K, 57.070 50.100 41.873

R, 32.487 15.193 1.017

RTINS R E R, B TIRAKIOK R =max(K,, K,, K,)-min(K,, K,, K,), 3L

FFEF A6 PAG6 7K ff ol R 52 e, 1) FH 25 7S 451 4 6 44
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Fig. 5 Effect of reaction time on hydrolytic conversion
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Fig. 6 Variation of hydrolysis temperature and time

Tab. 2 Linear regression results of Fig. 6

Temperature Linear regression Linear correlation
/C equation coefficient( Pearson’s r)
200 y=0.02376+0.02176x 0.99756
220 y=-0.10203+0.06515x 0.99279
240 y=-0.03961+0.11974x 0.99303
260 y=-0.10993+0.18234x 0.99305
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Fig. 7 Arrhenius plot of PA66 hydrolysis rate constants
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Fig. 8 Mechanism of lanthanum trifluoromethanesulfonate catalysed hydrolysis of PA66
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Influence of Lanthanide Element Catalysis on the Hydrolysis
Reaction of Polyamide 66

Sihan Zhou', Zhonglai Ren®, Huan Wang®’, Weizhen Zheng®, Gexia Wang’, Zhichao Zhen’>, Bo Lu’
Dan Huang’, Fengshan Zhou', Pingli Wang’, Junhui Ji’
(1. College of Materials Science and Engineering, China University of Geosciences, Beijing 10083, China;
2. Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
3. Xinjiang Uygur Autonomous Region Mineral Experiment Institute, Urumgi 830000, China)

ABSTRACT: The objective of this paper is to propose a method utilizing lanthanum trifluoromethanesulfonate
(La(OTf);) as catalyst with the intention of investigating its potential to enhance the efficiency of the hydrolysis
reaction of PA66. By systematically regulating the reaction temperature, time and catalyst dosage factors, the
optimal hydrolysis conditions were determined. These are found to be a mass ratio of m(La):m(PA66):m(H,0)
=1:20:100, reaction temperature of 220 C, and time of 12 h. The conversion rate of PA66 under these
conditions reaches 52%, in comparison to the pure hydrolysis conversion rate of 25%. This demonstrates the
significant impact of the catalytic system. The molecular weight distribution of the solid-phase products was
analyzed by matrix-assisted laser desorption ionisation time-of-flight mass spectrometry (MALDI-TOF-MS), and
the results demonstrate that the predominant component is incompletely reacted PA66. Furthermore, electrospray
ionisation mass spectrometry (ESI-MS) spectra indicate that the liquid-phase products are dominated by monomers
and dimers, with a small amount of water-soluble trimer and tetramer present. The activation energy (E,) of the
reaction is calculated to be 73.76 kJ/mol, which is lower than that of the conventional concentrated sulfuric acid
catalytic system. This indicates that La (OTf), demonstrates superior performance in promoting the hydrolysis
reaction of PA66.

Keywords: polyamide 66; lanthanum trifluoromethanesulfonate; catalysis; hydrolysis; reaction kinetics



