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chemart@chosun.ac.kr Abstract >> The physical and chemical changes exhibited by high density poly-

_ _ ethylene (HDPE) after treatment with hydrogen at a pressure of 90 MPa followed
zz\izzzd §8 /:g;' 223225’ by rapid release of the hydrogen were studied. X-ray diffraction, differential scan-
Accepted 15 June, 2023 ning calorimetry, thermo gravimetric analysis, and attenuated total reflectance

(ATR)-fourier transform infrared (FTIR) were used for this purpose. As a result, it
was found that the degree of crystallinity of HDPE decreased after hydrogen
pressure treatment, while the average thickness of lamellae that constitute the
crystals and the melting temperature of the crystalline region actually increased.
The decomposition temperature also increased by about 3°C. In addition, it was
found that the hydrogen bonding network between -OH groups in the HDPE sam-
ple was strengthened and partial chain scission occurred. These cut chains were
found to be terminated by oxidative degradation such as cross-linking between
chains, -C=0, -C-0, and -CHO, or by the formation of -CH3 at the chain ends, as
confirmed by ATR-FTIR.
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Fig. 1. Graded cylinder apparatus used for quantifying the con-
tent of hydrogen gas emitted from rubber sample specimens
after decompressing high-pressure hydrogen gas at 90 MPa.
The white colored digital indicator at the upper-left is a digital
timer, and the gray colored digital indicator at the upper-right is
a digital gauge for temperature and pressure (a). A schematic
illustration of the upper volumetric apparatus (b)7)
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Fig. 2. Morphological changes of HDPE polymer observed with
polarized optical microscopy before and after hydrogen pres-
sure treatment. Before hydrogen treatment (a), after hydrogen
treatment (b)
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Table 1. Summary on the results obtained for HDPE and H2-HDPE by XRD analysis

. crystalline size d-spacing
XRD crystallinity
Liio Laoo 110 200
HDPE 64% 232 A 200 A 4.156 A 3.745 A
H2-HDPE 52% 257 A 218 A 4.153 A 3.742 A
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Table 2. DSC results of HDPE and H,-HDPE
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DSC Hm Crystallinity Melting temperature Lamella thickness
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