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LAMPIRAN 

Lampiran 1. Dokumentasi Penelitian 

 

Proses Ballmilling 

 

Proses Penimbangan 

Komposisi 

 

Proses Sol-Gel 

 

Proses Furnace 

 

Proses Penguapan 

 

Proses Autoclave 

 

Glass Ionomer Cement 

 

Cetakan Gigi 

 

Serbuk Nanosilika 

Sekam Padi 
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Serbuk Hidroksiapatit 

Tulang Sapi 

 

Proses Pencetakan 

Gigi 

 

Gigi Artifisial untuk 

Uji 

 

Proses Pencetakan Gigi 

 

Cetakan Gigi 

 

Hasil Cetakan Gigi 

Artifisial komposisi 

1:10 
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Lampiran 2. Hasil Analisis Struktur Kristal dengan XRD 

a. Komposisi 0:10 tanpa oven 
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b. Komposisi 0:10 suhu 200⁰C 
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c. Komposisi 10:10 tanpa oven 
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d. Komposisi 10:10 suhu 200⁰C 
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Lampiran 3. Hasil Refinement pola difraksi XRD  

a. Komposisi 0:10 tanpa oven 

 

 

 

 

b. Komposisi 0:10 suhu 200⁰C 
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c. Komposisi 10:10 tanpa oven 

 

 

 

d. Komposisi 10:10 suhu 200⁰C 
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Lampiran 4. Hasil Analisis SEM  

a. Komposisi 0:10 tanpa oven 

 

b. Komposisi 0:10 suhu 200⁰C 
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c. Komposisi 10:10 tanpa oven 
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d. Komposisi 10:10 suhu 200⁰C 
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Lampiran 5. Hasil Analisis FTIR 

a. Komposisi 0:10 tanpa oven 
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b. Komposisi 0:10 200⁰C 
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c. Komposisi 10:10 tanpa oven 
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d. Komposisi 10:10 suhu 200⁰C 
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Lampiran 6. Hasil Uji Kekerasan 
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Lampiran 7. Panjang Gelombang Maksimum Fluorida 

nm.

350.00 475.00 600.00

A
b

s
.

2.000

1.000

0.000

 

 

No Wavelength (nm) Absorbansi 

1 424.40 1.641 

2 571.40 0.004 

3 362.80 0.860 

4 359.60 0.860 
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Lampiran 8. Perhitungan Daya Absorpsi-Desorpsi Fluorida 

Data hasil Absorpsi Fluorida 

Absorbansi kontrol = 0.263 

Sampel A1 A2 A3 A4 A5 A6 A7 

1 0.240 0.241 0.252 0.245 0.245 0.234 0.242 

2 0.239 0.240 0.252 0.245 0.245 0.233 0.242 

3 0.239 0.241 0.251 0.246 0.244 0.233 0.242 

 

Sampel B1 B2 B3 B4 B5 B6 B7 

1 0.246 0.226 0.248 0.246 0.234 0.237 0.253 

2 0.244 0.226 0.247 0.247 0.234 0.238 0.253 

3 0.245 0.228 0.248 0.247 0.234 0.237 0.254 

 

Data Hasil Desorpsi Fluorida 

Absorbansi kontrol = 0.223 

Sampel A1 A2 A3 A4 A5 A6 A7 

1 0.225 0.234 0.225 0.227 0.226 0.228 0.234 

2 0.226 0.234 0.226 0.228 0.227 0.227 0.232 

3 0.226 0.235 0.224 0.227 0.227 0.228 0.234 

 

Sampel B1 B2 B3 B4 B5 B6 B7 

1 0.236 0.234 0.234 0.230 0.232 0.239 0.230 

2 0.239 0.234 0.235 0.231 0.232 0.240 0.230 

3 0.237 0.234 0.233 0.230 0.233 0.237 0.231 
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Menghitung konsentrasi sampel 

Y = absorbansi 

X = konsentrasi 

 

Y   = 0.0007x + 0.1535 

0.240  = 0.0007x + 0.1535 

0.0007x = 0.240 – 0.1535 

0.0007x = 0.0865 

 

x  = 123.57 

 

*Dilakukan perhitungan yang sama pada setiap absosorbansi untuk menentukan 

konsentrasinya. 



95 
 

 
 

Lampiran 9. Perhitungan Perbandingan Mol 

a. Mol Ca 

 

b. Mol Si 

 

c. Mol P 

 

d. Mol O 

 

 

Perhitungan perbandingan mol Ca-Si-P-O dengan komposisi 10:10 

Masaa Hidroksiapatit = 30 gram 

Massa  Silika  = 30 gram 

 

  

  

   

   

Hasil perbandingan setiap mol dikali 100 hingga didapatkan perbandingan mol  

Ca = 4, Si = 23, P = 3, dan O = 3 

 

*Dilakukan perhitungan yang sama pada setiap komposisi 
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Lampiran 10. Hasil Analisis Data menggunakan Two Way Anova dan Friedman 

Uji Two Way Anova Kekerasan Gigi Artifisial 

 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Standardized Residual for 

hasil 

,104 42 ,200* ,971 42 ,357 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

Descriptive Statistics 

Dependent Variable:   hasil penelitian   

komposisi sampel suhu sampel Mean Std. Deviation N 

0;10 T1 35,4333 6,61614 3 

T2 37,6333 2,40069 3 

Total 36,5333 4,61158 6 

1;10 T1 30,4000 ,85440 3 

T2 74,1000 4,99300 3 

Total 52,2500 24,14893 6 

2;10 T1 28,9667 3,35012 3 

T2 32,1333 2,70062 3 

Total 30,5500 3,22723 6 

4;10 T1 24,0333 4,05257 3 

T2 26,5667 2,15019 3 

Total 25,3000 3,21621 6 

6;10 T1 31,9667 ,80208 3 

T2 54,9333 4,44560 3 

Total 43,4500 12,89973 6 

8;10 T1 25,7333 ,72342 3 

T2 54,9333 4,35469 3 

Total 40,3333 16,23535 6 

10;10 T1 22,3667 3,84361 3 

T2 55,1667 3,36204 3 

Total 38,7667 18,25329 6 

Total T1 28,4143 5,30776 21 

T2 47,9238 16,01112 21 

Total 38,1690 15,37109 42 
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Levene's Test of Equality of Error 

Variancesa 

Dependent Variable:   hasil penelitian   

F df1 df2 Sig. 

1,879 13 28 ,079 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 

a. Design: Intercept + komposisi + suhu + 

komposisi * suhu 

 

Tests of Between-Subjects Effects 

Dependent Variable:   hasil penelitian   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 9325,630a 13 717,356 55,569 ,000 

Intercept 61188,800 1 61188,800 4739,906 ,000 

komposisi 2745,245 6 457,541 35,443 ,000 

suhu 3996,526 1 3996,526 309,585 ,000 

komposisi * suhu 2583,859 6 430,643 33,359 ,000 

Error 361,460 28 12,909   

Total 70875,890 42    

Corrected Total 9687,090 41    

a. R Squared = ,963 (Adjusted R Squared = ,945) 

 

Uji Friedman Daya Absorpsi Fluoride Gigi Artifisial 

 

Descriptive Statistics 

 N Mean 

Std. 

Deviation 

Minimu

m 

Maximu

m 

Percentiles 

25th 

50th 

(Median) 75th 

Komposisi 

sampel 

42 4,0000 2,02424 1,00 7,00 2,0000 4,0000 6,0000 

Suhu sampel 42 1,5000 ,50606 1,00 2,00 1,0000 1,5000 2,0000 

hasil 42 30,0488 10,30319 12,86 52,86 22,8600 28,5750 37,1400 
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Friedman Test 
 

Ranks 

 Mean Rank 

Komposisi sampel 1,86 

Suhu sampel 1,14 

hasil 3,00 

 

Test Statisticsa 

N 42 

Chi-Square 76,444 

df 2 

Asymp. Sig. ,000 

a. Friedman Test 

 

Uji Friedman Daya Desorpsi Fluorida Gigi Artifisial 

Descriptive Statistics 

 N Mean 

Std. 

Deviation Minimum 

Maximu

m 

Percentiles 

25th 

50th 

(Median) 75th 

Komposisi 

sampel 

42 4,0000 2,02424 1,00 7,00 2,0000 4,0000 6,0000 

Suhu sampel 42 1,5000 ,50606 1,00 2,00 1,0000 1,5000 2,0000 

hasil 42 11,4840 6,18992 1,14 24,00 5,4300 11,8550 15,4300 

 
Friedman Test 
 

Ranks 

 Mean Rank 

Komposisi sampel 1,95 

Suhu sampel 1,14 

hasil 2,90 

 

Test Statisticsa 

N 42 

Chi-Square 67,753 

df 2 

Asymp. Sig. ,000 

a. Friedman Test 


