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Table 1.

concentrations at 1, 24 and 48 hours

Mean and standard deviation of compressive strength of experimental groups with various ascorbic acid

Compressive strength (MPa)

Ascorbic acid (Molar)

1 h. 24 h. 48 h.

0 (control group) 21.54 £ 1.60 34.73 £ 1.82 39.19 £ 0.95
0.005 22.83 + 1.14 26.69 +1.14 33.81 + 1.80
0.013 21.83 * 1.36 36.94  1.67 39.87 + 1.67
0.026 25.11 + 0.93% 38.58 + 0.97% 40.61 £ 1.09
0.052 21.64 * 1.52 31.02 £ 1.74 36.98 + 1.47
0.105 22.09 £ 1.70 30.23 * 2.42 36.94 + 0.78

*Significantly different from other groups at the same time testing (p < 0.05)



2 VIUR ”;JW’7°1 2553;331197-206

fszezioan 24 dalug wudnguil ‘neaue Aestin
0.013 UA¥ 0.026 1HANT HANMNAILIEA _INIINGNATLAN
wilunguiil ‘nseua Aasin 0.005 0.052 waz 0.105 luang
famaaundmiasniingueuny wasdernima ey
19 BRnudnTiReanguiil ‘naaue aefiin 0.026 Tuans
fAmasussdannndnguaanedieide a7
sriuANIdesuFetaz 95

fioveizioan 48 9918 Wudﬂumjuﬁ‘l 'nsALe ABLN
0.005 0.052 WAY 0.105 A5 HANMNAILTIBALEENIN
NANAILAN Lwiﬂzjuﬁl 'NIALE ABILN 0.013 LAY 0.026
Tuans Famausadasnnanguasuay usatnalsfima
TdinuAnuAnANiuedafity A R Aisvey

o < v
ANMNLTANUTAENS 95

eI FIMUITIUE uASADE

LIRLTIF)

HaMIMA. aLaudnresdlaelBunnees
NgALE ABSINALANGNIAY A8 0.005 0.013 0.026 0.052
uar 0.105 luans Iasvinmsulfsudisununguacuns
s aely ANt 2

\HeRNNIInA auvinyn g 15 U9 Livegdilens

& = Ve @ o [ P~ R~ 6 1
sraziaan iy ] Juanulatenawdenowan deannlalald
FLALLIANNBAINLTATY Adld NIt UNNM A LRAE LA
FINUIUNITNA DUAINIG DRAIYINNNTNA BUINFNI
IBINTALD ARFUNTLTNUTLHLIANBAINANN “NWUENL
visald lnavinnnama au DALA wALT (Chi-square test)
Aa8dtNausANsla (Monte Carlo method) TaWL91AN

A15199 2 AuruLasFeuazaestuuildnlulAssnguudeinlussaziaasine g lunguinl sunuaesnsaue

ABSTINTILANGNNNY LAZNgNAILAN

Table 2.

Numbers and percentages of gypsum specimens in each group that had various setting time

Ascorbic acid

Setting time (minutes)

(Molar) 10.45 11.70 11.15 11.30 11.45 12.00 12.15 12.30 12.45
0 (control 1 4
group) (20%) (80%)
0.005% 1 4
(20%) (80%)
0.013% 3 1 1
(60%) (20%) (20%)
0.026* 1 3 1
(20%) (60%) (20%)
0.052 3 2
(60%) (40%)
0.105 1 3 1
(20%) (60%) (20%)

*Significantly different from other groups (p < 0.05)
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concentrations.
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Mean and standard deviation of setting expansion of experimental groups with various ascorbic acid

Ascorbic acid (Molar)

Setting expansion (%)

0 (control group)
0.005
0.013
0.026
0.052

0.105

0.127°€
0.091 + 0.014 AB
0.076 A
0.076 A
0.076 A

0.094 + 0.011°B

*The same alphabet letter is not significantly different (p > 0.05).
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Fig. 1

an activator.

The mechanism of polymerization reaction using potassium persulfate as an initiator and ascorbic acid as
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Abstracts

Objective To study the effect of ascorbic acid (AA) on compressive strength, setting time and

setting expansion of an experimental polyacrylamide-modified type IV gypsum.

Materials and methods The experimental type IV gypsum powder was composed of 97.5% a
commercial type IV gypsum and 2.5% acrylamide. There were a control group (commercial type IV
gypsum) and 5 experimental groups which contained constant potassium persulfate initiator (0.005 M),
and various amounts of AA activator, including 0.005, 0.013, 0.026, 0.052 and 0.105 M. Compressive
strength test was performed by preparing 15 cylindrical specimens of each group with 10 mm in
diameter, and 20 mm in height. The compressive strength of 5 specimens were measured by UTM
(Instron 8872) at a crosshead speed of 1 mm/min at 1, 24, and 48 hours after mixing. The data were
analyzed with One-way ANOVA and Bonferroni statistic method at the 95% confidence level.
Setting time test was performed by using Vicat needle apparatus for 5 specimens per group, the data
were analyzed with Chi-square with Monte Carlo approach at the 95% confidence level. The
Extensometer was utilized for the setting expansion test for 5 specimens per group. The changes of
the length were determined at 120 min after the start of mixing. The setting expansion was calculated
in percentages of the original length, and then the data were analyzed with the Independent-Samples

T test and One Sample T test at the 95% confidence level.

Results The 0.026 M AA group had the highest average compressive strength in each time interval of
testing. However, this group exhibited significant higher compressive strength at 1 and 24 hours than
the control group (p < 0.05). In addition, the 0.026 M AA group showed less setting time than the
control group (p < 0.05). Although in the setting expansion testing, this group did not show significant

difference from the control group, its mean expansion value was lowest among other groups.

Conclusion Within the limitations of this study to improve the quality of type IV gypsum material,

adding 0.026 M AA is the most suitable method to activate the polymerization reaction.
(CU Dent J. 2010;33:197-206)
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