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## 4976118032 : MAJOR PROSTHODONTICS

KEYWORD : ANODIZATION/ SURFACE ROUGHNESS/ CONTACT ANGLE
WANNAKAN KANJANAMA : AN INFLUENCE OF pH ON SURFACE
CHARACTERISTICS ©OF COMMERCIALLY PURE TITANIUM  USING
ANODIZATION. ADVISOR: VIRITPON SRIMANEEPONG, Dr. 45 pp.

The purpose of this study was to investigate the surface characteristics and
crystal structure of titanium oxide before and after anodization using different pH
electrolytes. Commercially. pure titanium grade 2 plates were used in this study. Anodic
oxidation was carried eut in three different electrolytes, H,PO, NaF and NaOH, to
represent acidic, neutral, and alkaline conditions, respectively. The anodization was
performed at 20V for 15 minutes. Then, surface roughness was measured with a surface
profilometer, contact angle measurement was done with a contact angle meter, crystal
structure of titanium oxide was observed with XRD and SEM. The data was statistically
analyzed with one-way ANOVA, Tamhane multiple comparison for surface roughness
and Bonferroni multiple comparison for contact angle. As a result, it was found that
titanium specimens that were anodized using NaF electrolyte showed the lowest surface
roughness (RA, 0.078 + 0.014 pym). It is significantly different from titanium specimens
that were anodized using either H,PO, or NaOH and unanodized specimens. Maoreover,
NaF group also showed the lowest contact angle (16.75 + 3.24 degree) with significant
difference (p <.0.05).

This indicated that ameng groups in experimentalist anodized titanium using NaF

electrolyte displayed the lowest surface roughness and highest hydrophilicity.

Department : Prosthodontics...............

Field of Study : Prosthodontics

Academic Year: 2008.........cccciiiiiinnnn.
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NIzAEMINETALLES 600 74 2000
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2.7.
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Munchen, t895334)

ARLKUNNUANNANIEAS (CA-A |, Face, Kyowa Interface Science CO.,LTD,
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Tmmaungaalss mnuddi 1 Tuans (pH 8) auaw 10 T

® nqunl 3 dwiunadiuanniasmenszusunisualuladuluansazans

Tnpenlansanlas Aamudnds 1 THans (pH 13) a9 10 Tu

A7UNGNUBITUNARAUNINNG UAAIAINGLA 3

Funagau 30 Tu

AN 10 @1 dqnsu

nauiibiruwalulaady

7 E
INTUNARDL 30 T4

l ! l

10 T d i 10 T d i 10 T dmiu
walulmrdulu walulagdulu walulaedduly
1M H,PO, 1M NaF 1M NaOH

519 3 WHURILAAINITULNNENTUNAFAL



20

. -

520-90%-0041 29. 12/38

”EE;Ei?T1%i]

h.

1% 5 nMsinAnuazaARltEATaEAN TN luaIsas Az lny 5 Wi

2. nszuunsualula T ULASNISINANNUTVTENURES
TunAAaLIN 3 naxN nguay 10 augniinliirunisdiuanwiuiinfaeasue Tulaedu
Tugsazanaiuanseiu 3 aila Ui arsazanansavaanesn lnnoungealss uay

Tmpenlansanlad Amdndu 1 Wwanf  Inelwellalnmuinleauwndn (potentiostatic)

[
g =

AMENNANEAIITIzAL 20 Toad una 15 Wil Mgiln 6 iewTeAuduRen T

v 1
o

nagaudesanduuazi Iiuianguugiives  antuindunageunnguu1inan

132529 URanAsunIzuaunsue luladusersasisInlaimes  (Talyscan 150,



21

dgangw)  Tneldinaliavindu szazluniedn 7 un. 14 Gaussian Filter 0.25 1x. fsgif 7 (n, 2)

k3 1
ANANNTTENUEITIA IFazaneanunafaLAl Ra (average roughness)

Y
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4. mswassugiluuulassasenanaasiuaanlinnaepsasandsdanuns Nty
(X-Ray Diffraction, XRD)
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5. M9ILATITHIATIATIRNIARIENABIRANTTAUBLANATAUKLLARING A
(Scanning electron microscope, SEM)
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A9 3 ANAINBITITNURD (Um.) 189TunAaaLn liuLazNunsyIaunsLe Wl

duluansazanensneanain lnnounganlss waslnnaslansanlas

Funagey | liruuelula | nsavleanesn Tmpenvgaalss Tmimen
s lansanlas
1 0.102 0.100 0.071 0.099
2 0.110 0.092 0.083 0.096
3 0.100 0.105 0.100 0.084
4 0.098 0.109 0.075 0.117
0.097 0.110 0.098 0.091
6 0.100 0.091 0.085 0.094
7 0.110 0.082 0.077 0.086
8 0.097 0.119 0.059 0.113
9 0.108 0.083 0.076 0.113
10 0.106 0.113 0.058 0.122

AN 4 NN9AAIITTANNMReUT9ANILTL591 (Homogeneity of Variance) #aein1s

Tn1smageuLUUaIu (Levene's Test) 184983AR1ANTLIENUH IUNGHFINT

Test of Homogeneity of Variances

after

Levene
Statistic dfl df2 Sig.
2.923 3 36 .047
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A9 5 nanegeLdeyafiANagtsriulalungusing deanisdnssianuuleleu

WLLNGLAER (One way ANOVA)

ANOVA
after
Sum of
Squares df Mean Square F Sig.
Between Groups | 4114.348 3 1371.449 9.585 .000
Within Groups 5150.781 36 143.077
Total 9265.129 39

A1599 6 NIMpaeudeyaA1AINLITTENUR lUNqNA 1) FaenisFaubeuTeteuuy

WNNLEY (Tamhane multiple comparison)

Multiple Comparisons

Dependent Variable: after

Tamhane
Mean
Difference 95% Confidence Interval
(1) Group (J) Group (I-J) Std. Error Sig. Lower Bound | Upper Bound
NaF NaOH -23.23100*| 6.15264 .008 -41.3998 -5.0622
H3PO4 -22.18300* | 5.98641 .010 -39.8714 -4.4946
control -24.60000*| 4.68455 .001 -39.4326 -9.7674
NaOH NaF 23.23100*| 6.15264 .008 5.0622 41.3998
H3PO4 1.04800 | 5.94020 1.000 -16.4999 18.5959
control -1.36900 | 4.62534 1.000 -15.9963 13.2583
H3PO4  NaF 22.18300* |  5.98641 .010 4.4946 39.8714
NaOH -1.04800.| 5.94020 1.000 -18.5959 16.4999
control -2.41700 | 4.40181 .995 -16.2687 11.4347
control NaF 24.60000% | . 4.68455 .001 9.7674 39.4326
NaOH 1.36900 | 4.62534 1.000 -13.2583 15.9963
H3PO4 2.41700 4.40181 .995 -11.4347 16.2687

*. The mean difference is significant at the .05 level.
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AN9I9N 7 ANNANTA (©) NuRnaesTunaaaui lkinuwariiunszusunisue ula gl

ansazanansavaanasn Tnneungeslss uazlnneulansenlasd

TunngeLl Taiginug naanaanaIn [GIHN Trime
walulawdu Wgoalss lansanlas

1 62.25 77.00 19.75 65.50

2 58.75 71.00 20.25 74.50

3 57.50 81.50 12.50 67.50

4 64.25 V2.75 15.75 64.25

5 58.75 69.50 15.50 62.25

AN9197 8 N139LATNZEANNINNEUTBIAINKLTL39% (Homogeneity of Variance) #agn13

¥
TdnamasaUwLLAIU (Levene's Test) 2a4dasam N NANTaNUEL TUNGN AN

Test of Homogeneity of Variances

After
Levene
Statistic dfl df2 Sig.

.647 8 16 .596

A1519 9 NInedendeysAyNANTaN U lunquae) FaenisdimsziaNLL s iauuLL

MR (One way ANOVA)

ANOVA
After
Sum of
Squares df Mean Square F Sig.
Between Groups |[10020.025 3 3340.008 207.092 .000
Within Groups 258.050 16 16.128
Total 10278.075 19
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o a { ]

a ] ! o X o = a v
M99 10 ﬂq?Wﬂﬂﬂum@H@ﬂqHN@NN@WMNQ&Luﬂ@Nm’Nj QQﬂﬂq?Lﬂ?ﬂULWﬂULﬁQT@uLLUU

q

UauWesis (Bonferroni multiple comparison)

Multiple Comparisons

Dependent Variable: After

Bonferroni
Mean
Difference 95% Confidence Interval
(I) Group  (J) Group (1-J) Std. Error Sig. Lower Bound | Upper Bound
NaF NaOH -50.05000* 2.53993 .000 -57.6910 -42.4090
H3PO4 -57.60000* | 2.53993 .000 -65.2410 -49.9590
control -43.55000% | 2.53993 .000 -51.1910 -35.9090
NaOH NaF 50.05000% | 2.53993 .000 42.4090 57.6910
H3PO4 -7.55000 2.53993 .054 -15.1910 .0910
control 6.50000 2.53993 126 -1.1410 14.1410
H3PO4 NaF 57.60000* | 2.53993 .000 49.9590 65.2410
NaOH 7.55000 2.53993 .054 -.0910 15.1910
control 14.05000* |  2.53993 .000 6.4090 21.6910
control NaF 43.55000% | 2.53993 .000 35.9090 51.1910
NaOH -6.50000 2.53993 126 -14.1410 1.1410
H3PO4 -14.05000% | 2.53993 .000 -21.6910 -6.4090

*. The mean difference is significant at the .05 level.
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