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STRUCTURAL CHANGES OF UHMWPE FIBER TREATED WITH OZONE
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Abstract: Since UHMWPE (Ultra-high molecular weight polyethene) has a higher molecular weight than other types of PE produced, its characteristics are much improved. It is an engineering thermoplastic with a wide range of uses [1-3]. UHMWPE is used in many different areas, such as medical, anti-ballistic and high-modulus composite and defence industries (such as clothing and rope) [4].
It is possible to increase interface bonding by creating functional groups containing active oxygen on the fiber surface through oxidation methods. The ozonation process is one of the known oxidation processes.

In this study, AFM, SEM and XPS analyzes were performed on samples that were ozonated on UHMWPE surfaces for different periods of time. Table 1 shows the roughness (Ra) data obtained from AFM. It was observed that as the ozonation time increased, there was roughness on the surface of the samples.

Figure 1 shows SEM and AFM images of the samples. 
Table 1 The AFM of ozonated UHMWPE fiber
	Process
	RMS (nm)
	Ra (nm)

	Untreated 
	530,6
	362,1

	Ozone Treated
5 l/min-60min
	545,3
	490,1

	Ozone Treated
5 l/min-120min
	767,1
	667,9


Table 2 XPS analysis results 

	   UHMWPE 

   Sample 
	Different Energy Levels C1s peaks (eV; area, %)

	
	Peak 2

284.8-
285.4 eV
	Peak 3

285.7-
286.3 eV
	Peak 4

286.6-286.7 eV
	Peak5

287.7-
288.5 eV
	Pik 6

288.8-

290.1 eV

	   Untreated 

	96.39
	0
	1.83
	0
	0

	5l/min-120min       Ozonated 
	87.26
	2.81
	2.51
	1.28
	87.26

	
	
	
	
	
	

	Bonds 
	-C-C

-C-H
	-C-OH


	-C-O-C


	-C=O

-C=N
	-COOH

-COOR


XPS analysis results; It has been observed that the ozonation process increases the hydroxyl and carbonyl groups in UHMWPE. The XPS C1s spectrum results in Table 2 show that the oxygen-containing functional groups of UHMWPE increase with the ozonation process.
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Figure 1 SEM and AFM images of UHMWPE  a) Untreated UHMWPE b) 5l/min 120 min ozone treated UHMWPE
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