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Effects of Surface Pretreatment
on Polyetheretherketone with Sulfuric Acid
on Microhardness and Microscopic Morphology
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Abstract
Objectives: The purpose of this study was to
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microhardness and microscopic morphology of
polyetheretherketone.

Methods: Fourty specimens of Polyethe-
retherketone (5x5x2 mm’) were embedded in a metal
ring diameter 18 mm, height 10 mm with an auto-
polymerizing acrylic resin. The specimens were
polished with P400, P800, P1200 and P2000 grit
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silicon carbide papers. The specimens were divided
into 5 surface pretreatment groups (n=8): control
group (no surface pretreatment), 70% sulfuric acid,
80% sulfuric acid, 90% sulfuric acid and 98% sulfuric
acid, respectively. Sulfuric acid was applied 1 min
to each surface. After etching, the specimens were
rinsed thoroughly with deionized water and
ultrasonically cleaned for 10 min. Subsequently, all
specimens were dried at room temperature before
Vickers microhardness test and scanning electron
microscopy analysis on the surface of specimens.
One-way ANOVA following by Tukey’s multiple
comparisons were tested (p < 0.05).

Results: The group of 98% sulfuric acid
pretreatment showed the statistically significantly
lowest Vickers microhardness (8.08 Mpa). The group
0f' 70%, 80% and 90% sulfuric acid presented 25.12,
25.62 and 24.58 Mpa, respectively. The pretreatment
Polyetheretherketone with 70%, 80% and 90%
sulfuric acid showed microscopic morphology of
surfaces with increasing pits and pores, respectively.
Fiber-like frameworks were distributed throughout
the surfaces in the 98% sulfuric acid etching group.

Conclusions: Within the limitation of this study,
it can be concluded that surface pretreatment with
98% sulfuric in 60 s highly corroded of Polyethe-
retherketone surface, which affected the lowest

Vickers microhardness.

Keywords: polyetheretherketone, sulfuric acid,

vickers microhardness
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Figure 1  Structure of polyetheretherketone (PEEK)
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Table 1 Trade names, manufacturers and compositions of experimental materials

Fonansirvanandiaai UIEnwan daudsznau \aviinGn
(Trade names) (Manufaturers) (Compositions) (Lot.No)
Dentokeep Nt-trading, Germany Polyetheretherketone 13DK1801
Titanium dioxide pigments
(ceramic filled 20%)
Autopolymerizing acrylic resin | Lang, Wheeling, Illinois, Methyl Methacrylate 1880-13AA
USA 99-97-8 N, N-dimethyl-p-toluidine
Sulfuric acid RCI Labscan Limited, 98% Sulfuric acid 7664-93-9
Bangkok, Thailand

SumaunEELNTUNREEA

UL UNDDLA (Dentokeep PEEK, Nt-trading,
Karlsrule, Germany) ¥u1ald§usuAugnas 98.5
fiadns wu 18 fadwns samensossialelowm
(Isomet” 1000 precision saw, Buehler, Lake Bluff,
Tllinois, USA) A1157 300 seusieuniildiusuauin

@0 G191 40 FU TATUIIUAY

5x5x2 gnUIAATATIINS
Tuusiwuulangruwnuduriugudnans 18 laduns
49 10 flafiuns MusrAIansBuviauuies (Orthojet,
Lang, Wheeling, Illinois, USA) lagmuualimiumis
dAvesdunLeTu sy BN U ULILUY
9 finflns wordaRndunlmIeuldnsgude
fhewpsesdnnsyanene (Grinding/Polishing Machine,

MoPao 160E, MEGA Advance, China) A3gAnUagiden

400 800 1,200 W@y 2,000 n3a tuszeziian 1 uiise
mmanden antuwhludedeisrnlessuly
\n3essanslain (Transsonic T700, Elma, Singen,
Germany) \Jutaa1 10 w1l

wisngdumaaeady 5 ndu nauas 8 uléun nau
AuAudslalldunisuivanmiluiouagsnguvaass
S 4 nduiildFunisusuanmituiin daensndan
§puay 70 80 90 way 98 Wua1 1 w1l auaeu
ansazanensadaniniosay 70 80 uaz 90 wieulaan
nsieanANUNtuveINIatalsnTeay 98 et
UnrnlessulaeiidndiuvesusnmsnsadaySnuay
dhusrnlossusiuandlunsei 2

M5 2 dansdaaiudsuinsveniusisainleeeuseusuinsyeinsatayinautudusogas 98 AldlumswSearsazaiey

nIagayinmITuTuTeEa 70, 80, 85 Uay 90

Table 2 Proportion of volume of deionized water to the volume of 98% sulfuric acid required in preparation of 10 ml

diluted sulfuric acid concentrotion at 70%, 80%, 85% and 90%

Diluted sulfuric acid (%) Volume of deionized water (ml) Volume of 98% sulfuric acid (ml)
70 2.86 7.14
80 1.84 8.16
85 1.33 8.67
90 0.82 9.18
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Figure 2 Specimens preparation

A) Dentokeep disc B) PEEK specimen size 5x<5x2 mm’ was sectioned from PEEK disc

C) Position of PEEK specimenin metslring

D) PEEK specimen was embedded in an auto-polymenzation acrylic resin E) A specimen after polishing

F) Surface pretreatment with sulfuric acid
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Control
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70% Sulfuric acid
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80% Sulfuric acid
n=8

Dentokeep PEEK

40 Specimens

90% Sulfuric acid
n=8

98% Sulfuric acid
n=8
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Figure 3  Diagram of test groups by surface pretreatment
of PEEK with different concentrations of sulfi-
ric acid for surface morphologic testing with
scanning electron microscope (SEM) and Vick-

ers microhardness testing (VHN)
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Figure 4  Left row images of stereomicroscope at magni-
fication 500 X characterize indentations of the
Vickers microhardness: 4.A) no pretreatment,
4.B) 70% sulfuric acid, 4.C) 80% sulfuric acid,
4.D) 90% sulfuric acid and 4.E) 98% sulfuric acid
U4 waava1 am SEM m1dswens 5000 vimand
vz eadnguIne 190 uAITFSAN 18
msUsuan MR 4.0) lldsunasusvanin
W2 4.b) nIndayiniesas 70 4.c) nsngaysn
Sogay 80 4.d) nsaganinsegay 90 uay 4.e) N3
gansniegay 98

Figure 4  Right row images of SEM at magnification 5,000
X characterize surface microscopic morphology
of PEEK after surface pretreatment: 4.a) no
pretreatment, 4.b) 70% sulfuric acid, 4.c) 80%
sulfuric acid, 4.d) 90% sulfuric acid and 4.e)

98% sulfuric acid
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