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Lampiran 1 

Hasil analisis XRD  
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Sampel Awal 

 

 

No. 2theta [º] d[Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.8 15.2254 372.36 83.04 1.08 C 

2 10.82 8.1702 160.05 14.54 0.44 A,D 

3 12.36 7.1554 312.22 30.94 0.48 A 

4 13.86 6.3842 197.75 17.97 0.44 A,D 

5 16.52 5.3618 138.02 12.54 0.44 A 

6 17.6 5.0351 240.62 19.87 0.4 A,C,D 

7 19.92 4.4536 634.84 78.65 0.6 B,C 

8 20.66 4.2957 414.59 184.9 2.16 A,B,C 

9 21.7 4.0921 724.7 89.78 0.6 A,B,D 

10 22.6 3.9312 100.95 15.01 0.72 A,B,D 

11 23.46 3.789 139.56 25.36 0.88 B,C,D 

12 25.74 3.4612 169.06 26.53 0.76 A,B,D 

13 27.48 3.2431 688.83 73.96 0.52 A,B,D 

14 28.08 3.1752 1000 107.37 0.52 A,B,D 

15 28.94 3.0828 160.61 17.24 0.52 A,B 

16 30.44 2.9342 382.39 25.27 0.32 A,B 

17 32.64 2.7435 294.1 26.72 0.44 A,B,D 

18 33.4 2.6828 539.13 44.53 0.4 A,D 

19 35.44 2.5329 400.79 119.6 1.4453 A,B,C,D 



51 

 

 

 

20 37.74 2.3837 159.29 17.1 0.52 A,B,D 

21 38.68 2.326 105.11 16.49 0.76 A,B,D 

22 40.18 2.2425 127.27 11.56 0.44 A,B,C,D 

23 41.82 2.1583 144.63 19.11 0.64 A,B,C,D 

24 43.78 2.0661 120.09 11.9 0.48 A,B,D 

25 46.32 1.9586 136.82 11.3 0.4 A,B,C,D 

26 47.7 1.9066 71.85 5.44 0.3665 A,B,D 

27 49.96 1.824 88.07 6.55 0.36 A,B,D 

28 51.06 1.7873 84.56 6.29 0.36 A,B,C 

29 51.66 1.7679 131.89 10.89 0.4 A,B 

30 53.3 1.7174 202.93 15.08 0.36 A,B,C 

31 54.7 1.678 143.55 33.2 1.12 A,B,C 

32 55.5 1.6557 98.97 10.63 0.52 A,B,C 

33 56.36 1.6325 68.66 7.94 0.56 A,B 

34 57.76 1.5962 58.39 9.12 0.7564 A,B,C 

35 60.2 1.5372 82.56 9.33 0.5474 A,B,C 

36 62.12 1.4943 213.83 42.38 0.96 A,B,C 

37 67.76 1.383 67.43 3.73 0.2676 A,B 
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Zeolit A-0.5 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.98 14.7675 410.76 86.47 1 B 

2 20 4.436 1000 176.83 0.84 A,B 

3 23.5 3.7826 395.65 689.63 8.28 A,B,C 

4 25.46 3.4986 251.33 51.24 0.84 A,C 

5 27.44 3.2478 289.91 80.56 1.32 C 

6 29.74 3.0041 197.57 40.28 0.84 A,B,C 

7 35.04 2.5588 458.63 92.68 0.96 A,B,C 

8 41.54 2.174 93.09 74.16 3.7844 A,B,C 

9 50.82 1.7967 57.81 7.96 0.6539 A,B,C 

10 54.78 1.6758 135.37 49.78 1.747 A,B 

11 62.08 1.4939 298.82 67.94 1.08 A,B 
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Zeolit A-1 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.94 14.8669 317.05 78.08 1.16 C 

2 10.86 8.1469 62.38 4.98 0.3759 A 

3 12.42 7.1269 116.87 8.74 0.3524 A 

4 17.54 5.0564 97.27 11.04 0.5346 A,C,D 

5 19.9 4.458 1000 127.38 0.6 B,C 

6 20.58 4.3122 430.76 193.87 2.12 A,B,C 

7 21.68 4.0959 429.61 105.8 1.16 A,B,D 

8 22.84 3.8904 139.29 209.36 7.08 A,B,C,D 

9 23.52 3.7794 154.02 269.43 8.24 C,D 

10 25.68 3.4691 274.53 34.97 0.6 A,B,D 

11 26.84 3.319 203.11 51.74 1.2 A,B,C,D 

12 27.6 3.2293 375.83 156.38 1.96 A,B,D 

13 29.74 3.0041 204.86 33.05 0.76 C,D 

14 30.6 2.9216 133.89 17.06 0.6003 A,B,D 

15 35.08 2.556 475.44 88.82 0.88 A,B,C,D 

16 37.54 2.3939 144.77 72.53 2.36 A,B,D 

17 41.54 2.174 122.32 40.23 1.5493 A,B,C,D 

18 44.08 2.0544 80.39 18.25 1.0692 A,B,C,D 

19 46.3 1.961 41.84 19.88 2.2378 A,B,C,D 

20 50.98 1.7914 75.56 7.01 0.4372 A,B,C,D 

21 54.82 1.6747 133.54 72.58 2.56 A,B,C,D 

22 62.04 1.4947 327.89 50.12 0.72 A,B,C,D 



54 

 

 

 

Zeolit A-2 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.96 14.8293 320.1 111.39 1.5613 B 

2 19.92 4.4573 1000 142.63 0.6400 A,B,C 

3 21.72 4.0918 576.98 283.08 2.2015 A,C 

4 23.46 3.7921 439.98 62.76 0.6400 B,C 

5 24.5 3.6335 279.26 39.83 0.6400 A,C 

6 25.64 3.4716 181.27 340.97 8.4400 A,C 

7 27.56 3.2339 258.44 62.2 1.0800 A,C 

8 30.68 2.9142 131.84 53.32 1.8146 C 

9 35.1 2.5567 397.34 92.1 1.0400 A,B,C 

10 41.7 2.166 99.87 17.35 0.7794 A,B,C 

11 50.74 1.7993 73.29 8.47 0.5189 A,B,C 

12 54.3 1.6895 114.46 38.05 1.4916 A,B,C 

13 62.08 1.4939 298.93 53.3 0.8000 A,B,C 
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Zeolit A-3 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 6.1 14.4893 354.65 143.6 1.9706 B 

2 19.92 4.4536 1000 139.72 0.6800 A,B,C 

3 21.74 4.0847 556.71 498.71 4.3600 A,C 

4 23.46 3.7921 479.05 66.93 0.6800 B,C 

5 25.24 3.5257 186.46 309.56 8.0800 A,C 

6 26.82 3.3214 236.11 40.75 0.8400 A,B,C 

7 27.58 3.2316 375.66 67.92 0.8800 A,C 

8 29.74 3.0041 266.15 41.56 0.7600 A,B,C 

9 35 2.5616 477.9 78.55 0.8000 A,B,C 

10 36.86 2.4365 201.39 91.03 2.2000 A,B,C 

11 41.54 2.174 125.44 38.46 1.4921 A,B,C 

12 42.58 2.1233 77.42 18.74 1.1781 A,B,C 

13 50.82 1.7967 72.26 14.96 1.0078 A,B,C 

14 54.06 1.6964 129.19 43.01 1.6203 A,B,C 

15 62.12 1.493 321.34 66.02 1.0000 A,B,C 
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Zeolit A-4 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 6.12 14.43 340.48 61.41 0.8800 B 

2 19.92 4.4536 1000 131.17 0.6400 A,B 

3 21 4.2269 577 350.03 2.9600 A,C 

4 23.5 3.7826 290.26 299.82 5.0400 B,C 

5 25.68 3.4691 317.93 41.7 0.6400 A,C 

6 26.88 3.3142 277.34 243.28 4.2800 A,B,C 

7 27.56 3.2339 186.58 33.65 0.8800 C 

8 29.82 2.9962 201.81 61.78 1.4938 A,B,C 

9 35.08 2.556 406.17 93.23 1.1200 A,B,C 

10 41.54 2.174 113.43 35.34 1.5200 A,B,C 

11 50.9 1.794 33.13 5.51 0.8110 B,C 

12 54.38 1.6872 123.63 42.21 1.6659 A,B,C 

13 62.12 1.493 322.61 58.18 0.8800 A,B,C 
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Zeolit B-0.5 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.92 14.9171 361.57 89.99 1.1600 B 

2 19.88 4.4625 1000 128.74 0.6000 A,B,C 

3 20.98 4.2309 539.25 356.37 3.0800 A,B 

4 21.68 4.0959 134.22 119.81 4.1600 A,C 

5 23.5 3.7826 208.1 367.93 8.2400 B,C 

6 25.54 3.4878 299.69 38.58 0.6000 A,C 

7 26.78 3.3263 237.09 229.94 4.5200 A,B,C 

8 27.54 3.2362 168.86 42.03 1.1600 A,C 

9 29.82 2.9962 199.23 56.09 1.3121 A,B,C 

10 30.68 2.9142 85.35 7.2 0.3932 C 

11 32.42 2.7616 54.32 9.52 0.8166 A 

12 35.14 2.5518 417.71 111.14 1.2400 A,B,C 

13 36.76 2.4429 158.42 77.5 2.2800 A,B,C 

14 40.2 2.2433 92.31 30.5 1.5400 A,B,C 

15 41.54 2.174 67.4 25.62 1.7714 A,B,C 

16 42.5 2.1271 56.97 10.19 0.8334 A,B,C 

17 50.9 1.794 58.13 6.05 0.4851 A,B,C 

18 54.22 1.6918 99.33 36.09 1.6933 A,B,C 

19 62.06 1.4943 313.9 53.88 0.8000 A,B,C 
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Zeolit B-1 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.96 14.817 394.42 67.49 0.88 C 

4 10.86 8.1469 68.39 4.53 0.3404 A 

5 12.38 7.1498 123.63 10.69 0.4448 A 

6 13.8 6.4172 104.1 8.37 0.4137 A,D 

7 17.44 5.0851 90.78 16.62 0.9414 A,B,C 

8 19.92 4.4536 1000 124.44 0.64 B,C,D 

9 20.6 4.3081 532.77 227.9 2.2 A,B,C 

10 21.68 4.0959 525.82 98.15 0.96 A,B,D 

11 23.02 3.8604 167.36 238.2 7.32 A,B,C,D 

12 23.52 3.7794 163.88 159.33 5 C,D 

13 25.68 3.4691 321.5 40.01 0.64 A,B,D 

14 26.82 3.3214 213.07 48.06 1.16 A,B,C,D 

15 27.38 3.2548 480.71 59.82 0.64 A,D 

16 28.46 3.1362 292.87 50.11 0.88 A,B,D 

17 29.8 2.9982 157.99 71.27 2.32 B,C,D 

18 30.6 2.9216 87.33 7.79 0.459 A,D 

19 32.66 2.7419 111.78 13.62 0.6265 A,D 

20 33.46 2.6781 134.53 11.51 0.44 A,B,D 



59 

 

 

 

21 35.02 2.5602 463.33 68.47 0.76 A,B,C,D 

22 35.38 2.535 208.84 61.72 1.52 A,B,C,D 

23 37.72 2.3849 163.25 20.31 0.64 A,B,D 

24 38.76 2.3233 75.39 12.91 0.8807 A,B,D 

25 40.28 2.239 108.82 28.78 1.36 A,B,C,D 

26 41.58 2.172 161.04 17.54 0.56 A,B,C,D 

27 44 2.058 77.74 19.2 1.2699 A,B,C,D 

28 45.9 1.9771 43.55 18.8 2.2207 A,B,D 

29 50.82 1.7967 86.26 10.32 0.6151 A,B,C,D 

30 54.24 1.6898 136.87 46.84 1.76 A,B,C,D 

31 62.04 1.4947 337.38 49.86 0.76 A,B,C,D 
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Zeolit B-2 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 5.98 14.7675 510.5 176.92 1.4400 B 

2 19.98 4.4404 1000 173.29 0.7200 A,B,C 

3 21.64 4.1034 553.51 570.16 4.2800 A,C 

4 23.46 3.7921 398.57 69.07 0.7200 B,C 

5 25.66 3.4689 192.42 324.18 7.0000 A,C 

6 27.58 3.2316 358.39 65.55 0.7600 A,C 

7 29.74 3.0041 221.39 51.15 0.9600 A,B,C 

8 30.68 2.9142 139.88 33.67 1.0000 C 

9 35.1 2.5546 383.25 99.62 1.0800 A,B,C 

10 41.46 2.178 41.08 19.15 1.9368 A,B,C 

11 42.5 2.1271 82.2 42.79 2.1627 A,B,C 

12 50.82 1.7967 63.22 10.38 0.6820 A,B,C 

13 54.14 1.6941 98.44 43.96 1.8554 A,B,C 

14 62.1 1.4934 283.49 62.77 0.9200 A,B,C 
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Zeolit B-3 

 

 

No. 
2theta 

[º] 
d [Å] 

I/I0 (peak 

height) 

Counts (peak 

area) 
FWHM Matched 

1 5.88 15.0309 335.74 121.64 1.8053 B 

2 19.94 4.4492 1000 144.5 0.7200 A,B,C 

3 20.94 4.2389 539.2 324.63 3.0000 A,B 

4 21.64 4.1068 630.97 91.17 0.7200 A,C 

5 23.48 3.7858 367.74 377.87 5.1200 A,B,C 

6 26.9 3.3117 348.69 61.58 0.8800 B,C 

7 27.56 3.2339 353.56 68.12 0.9600 A,C 

8 29.66 3.012 223.65 32.32 0.7200 A,B 

9 30.68 2.9142 142.65 41.83 1.4613 C 

10 35.1 2.5546 469.47 97.98 1.0400 A,B,C 

11 37.02 2.4264 185.01 100.99 2.7200 A,B,C 

12 41.54 2.174 111.96 59.61 2.6530 A,B,C 

13 50.82 1.7967 61.71 11.69 0.9436 A,B,C 

14 54.14 1.6941 129.04 38.64 1.4922 A,B,C 

15 56.36 1.6325 80.32 30.37 1.8841 A,C 

16 62.1 1.4934 323.91 59.8 0.9200 A,B,C 
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Zeolit B-4 

 

 

No. 2theta [º] d [Å] I/I0 (peak height) Counts (peak area) FWHM Matched 

1 6.02 14.6695 395.58 106.94 1.2800 B 

3 19.96 4.4448 1000 152.07 0.7200 A,B,C 

4 21.66 4.0996 628.56 584.12 4.4000 A,C 

5 23.32 3.8146 437.72 66.56 0.7200 A,B,C 

6 25.64 3.4716 175.52 265.42 7.1600 A,C 

7 27.5 3.2435 347.12 73.31 1.0000 A,C 

8 29.74 3.0041 201.48 86.5 2.0328 A,B,C 

9 32.26 2.775 63.14 22.89 1.7164 A 

10 35.16 2.5525 413.76 122.34 1.4000 A,B,C 

11 36.98 2.4309 147.55 61.08 1.9600 A,B,C 

12 41.54 2.174 106.02 47.6 2.1256 A,B,C 

13 50.82 1.7967 75.07 7.52 0.4740 A,B,C 

14 54.22 1.6918 102.34 31.26 1.4461 A,B,C 

15 62.08 1.4939 302.5 56.22 0.8800 A,B,C 
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Lampiran 2 

Hasil analisis XRF 
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Lampiran 3 

Perhitungan pengenceran HCl 
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Rumus Mencari Volume HCl dengan konsentrasi yang diinginkan 

𝑉1. 𝑀1 = 𝑉2. 𝑀2 

Atau 

𝑉1 =
𝑉2. 𝑀2

𝑀1
 

Keterangan: 

V1 = Volume larutan sebelum diencerkan (ml) 

M1 = Molaritas larutan sebelum diencerkan (M) (12 M) 

V2 = Volume larutan setelah diencerkan (mL) (450 ml) 

M2 = Molaritas larutan setelah diencerkan (M) 

1. HCl 0,5 Molar 

𝑉1 =
450 × 0.5

12
 

𝑉1 = 18.75 

 

2. HCl 1 Molar 

𝑉1 =
450 × 1

12
 

𝑉1 = 37.5 

3. HCl 2 Molar 

𝑉1 =
450 × 2

12
 

𝑉1 = 75 

4. HCl 3 Molar 

𝑉1 =
450 × 3

12
 

𝑉1 = 112.5 

5. HCl 4 Molar 

𝑉1 =
450 × 4

12
 

𝑉1 = 150 
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Lampiran 4 

Perhitungan komposisi Si dan Al 

  



78 

 

 

 

Rumus mencari persentase Si dalam SiO2 

𝑆𝑖 =
𝐴𝑟 𝑆𝑖

𝑀𝑟 𝑆𝑖𝑂2
× %Si𝑂2 

𝑆𝑖 =
𝐴𝑟 𝑆𝑖

𝐴𝑟 𝑆𝑖 + (2 × 𝐴𝑟 𝑂)
× %Si𝑂2 

Rumus mencari persentase Al dalam Al2O3 

𝐴𝑙 =
𝐴𝑟 𝐴𝑙

𝑀𝑟 𝐴𝑙2𝑂3
× %𝐴𝑙2𝑂3 

𝐴𝑙 =
𝐴𝑟 𝐴𝑙

(2 × 𝐴𝑟 𝐴𝑙) + (3 × 𝐴𝑟 𝑂)
× %𝐴𝑙2𝑂3 

 

Diketahui: 

Ar Si = 28.085 

Ar Al = 26.982 

Ar O =15.999 

 

1. Zeolit Awal 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 52.56% 

𝑆𝑖 = 24.57%  

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 37.39% 

𝐴𝑙 =  19.79% 

2. Zeolit A-0.5 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 63.04% 

𝑆𝑖 = 29.47% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 31.79% 

𝐴𝑙 =  16.83% 

3. Zeolit A-1 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 60.21% 

𝑆𝑖 = 28.14% 
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𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 33.16% 

𝐴𝑙 =  17.55% 

4. Zeolit A-2 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 65.71% 

𝑆𝑖 = 30.72% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 29.74% 

𝐴𝑙 =  15.74% 

5. Zeolit A-3 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 65.06% 

𝑆𝑖 = 30.41% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 29.96% 

𝐴𝑙 =  15.86% 

6. Zeolit A-4 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 64.45% 

𝑆𝑖 = 30.12% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 30.97% 

𝐴𝑙 =  16.39% 

7. Zeolit B-0.5 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 64.39% 

𝑆𝑖 = 30.10% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 30.76% 

𝐴𝑙 =  16.28% 
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8. Zeolit B-1 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 61.24% 

𝑆𝑖 = 28.62% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 32.36% 

𝐴𝑙 =  17.13% 

9. Zeolit B-2 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 65.18% 

𝑆𝑖 = 30.47% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 30.27% 

𝐴𝑙 =  16.02% 

10. Zeolit B-3 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 65.03% 

𝑆𝑖 = 30.40% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 30.16% 

𝐴𝑙 =  15.96% 

11. Zeolit B-4 

𝑆𝑖 =
28.085

28.085 + (2 × 15.999)
× 66.96% 

𝑆𝑖 = 31.30% 

 

𝐴𝑙 =
26.982

(2 × 26.982) + (3 × 15.999)
× 28.68% 

𝐴𝑙 =  15.18% 
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Lampiran 5 

Kartu Konsultasi Tugas Akhir 
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