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Effects of Sulfuric Acid Surface Pretreatment Duration

on Microhardness and Microscopic Morphology of
Polyetheretherketone
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Abstract

Objectives: The purpose of this study was to
investigate the effect of 90% sulfuric acid surface
pretreatment duration of polyetheretherketone on
microhardness and microscopic morphology.

Material and methods: Forty-eight specimens
of polyetheretherketone (5x5x2 mm’) were prepared
by Isomet cutting matchine. The specimens were

embedded in a metal ring using an auto-polymerizing
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acrylic resin and were polished with P400, P800,
P1200 and P2000 grit silicon carbide papers. The 48
specimens were allocated to six groups of 8
specimens, according to the etching duration: Os
(control), 30s, 60s, 90s, 120s and 300s, respectively.
Vicker’s microhardness and Scanning electron
microscopy were tested. One-way ANOVA following
by Tukey’s multiple comparisons were tested (p <
0.05) subsequently.

Results: The lowest value of Vicker’s
microhardness (12.51 Mpa) was presented in the
group etched for 300s. The groups with 90s and 120s
etching time showed the values of Vickers’s
microhardness significantly lower than the control
group (21.76 and 19.59 Mpa). Whereas, the Vickers
microhardness for etching time 30s and 60s groups
showed no significant differences with the control
group (25.42 and 24.06 Mpa). An impact of etching
time on surface morphology was observed in the
following ascending order from 0s to 300s. Thereby,
the increase of irregular surface pattern, pits and pores
according to etching time were presented.

Conclusions: Surface pretreatment with 90%
sulfuric acid longer than 60s have influenced the
surface hardness of polyetheretherketone. The lowest
value of Vickers microhardness was presented in the

group etched for 300s.

Keywords: microhardness, microscopic morphology,

sulfuric acid, polyetheretherketone



@y, VuAENT 191 39 atiudl 3 2561

Unin

NeddWesBmesAlaL (polyetheretherketone) %39
#i88wm (PEEK) W iannmeaaniwgslunguideniu
NoRL3aBMOIALAU (polyaryletherketone) HAnuau U
HuTanweaefmeslumanafinAsudn (semi-crystalline
thermoplastic polymer) 7iflassad1amaaivsznou
seanslendneslsufin (aromatic backbone) Wouse
ﬁ'swagﬁﬁsﬁu (functional group) ¥ndwas (ether)
damusy wazAlaU (ketone) nileiusy?

HO——C- o ~O—F;

Ui 1 lassasiwedaimesamesalau (Wooin)

Figure 1 Structure of polyetheretherketone (PEEK)
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Bangkok, Thailand
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Figure 2 Specimens preparation

A) Dentokeep PEEK disc 98x18 mm.
B) PEEK specimen size 5x5x2 mm’

C) PEEK specimen was positioned in a metal ring mold

D) PEEK specimen was embedded in an auto-polymerization acrylic resin

E) Surface pretreatment with sulfuric acid
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Figure 3

Diagram of test groups by 90% Sulfuric acid surface pretreatment on PEEK with different duration of time for

Vicker’s microhardness testing (VHN) and surface morphologic testing with scanning electron microscope (SEM)
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Different capital superscript letters indicated that VHN were significantly different at p< 0.05.
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Right row images of SEM at magnification
5,000X characterize surface microscopic
morphology of PEEK after different pretreatment
duration with 90% Sulfuric acid
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