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Lampiran 1. Perhitungan Pembuatan ZnO-PILS dan ZnO--PCH 

1. Larutan Saponit ZnO-PILS dan ZnO-PCH 

𝑚𝑜𝑙 𝑠𝑎𝑝𝑜𝑛𝑖𝑡 =
𝑚𝑎𝑠𝑠𝑎 𝑠𝑎𝑝𝑜𝑛𝑖𝑡

𝑀𝑟 𝑠𝑎𝑝𝑜𝑛𝑖𝑡
=

5 𝑔𝑟𝑎𝑚

480,19 𝑔/𝑚𝑜𝑙
= 0,01 𝑚𝑜𝑙 = 10 𝑚𝑚𝑜𝑙 

𝑚𝑜𝑙 𝐶𝑇𝐴𝐵 =
𝑚𝑎𝑠𝑠𝑎 𝐶𝑇𝐴𝐵

𝑀𝑟 𝐶𝑇𝐴𝐵
=

3 𝑔𝑟𝑎𝑚

364,46 𝑔/𝑚𝑜𝑙
= 0,008 𝑚𝑜𝑙 = 8 𝑚𝑚𝑜𝑙 

𝑚𝑜𝑙 𝑇𝑀𝐴𝑂𝐻 =
𝑚𝑎𝑠𝑠𝑎 𝑇𝑀𝐴𝑂𝐻

𝑀𝑟 𝑇𝑀𝐴𝑂𝐻
=

1,015 𝑔𝑟𝑎𝑚

91,154𝑔/𝑚𝑜𝑙
= 0,01 𝑚𝑜𝑙 = 10 𝑚𝑚𝑜𝑙 

2. Larutan Penilar 

𝑚𝑜𝑙 𝑍𝑛 − 𝑎𝑠𝑒𝑡𝑎𝑡 =
𝑚𝑎𝑠𝑠𝑎 𝑍𝑛 − 𝑎𝑠𝑒𝑡𝑎𝑡

𝑀𝑟 𝑍𝑛 − 𝑎𝑠𝑒𝑡𝑎𝑡
=

4,43 𝑔𝑟𝑎𝑚

219,50 𝑔/𝑚𝑜𝑙
 

= 0,02 𝑚𝑜𝑙 = 20 𝑚𝑚𝑜𝑙 = 4 𝑚𝑚𝑜𝑙/𝑔 

𝑚𝑎𝑠𝑠𝑎 𝑍𝑛 = 𝐴𝑟 𝑍𝑛 × 𝑚𝑜𝑙 𝑍𝑛 − 𝑎𝑠𝑒𝑡𝑎𝑡 

= 65,39 𝑔/𝑚𝑜𝑙 × 0,004 𝑚𝑜𝑙 = 0,261 𝑔𝑟𝑎𝑚  

%𝑏/𝑏 𝑍𝑛 =
𝑚𝑎𝑠𝑠𝑎 𝑍𝑛

𝑚𝑎𝑠𝑠𝑎 𝑠𝑎𝑝𝑜𝑛𝑖𝑡
 × 100% 

=
0,261 𝑔𝑟𝑎𝑚

5 𝑔𝑟𝑎𝑚
 × 100% = 5,2 % 𝑏/𝑏 

𝑚𝑜𝑙 𝑇𝐸𝑂𝑆 =
𝑚𝑎𝑠𝑠𝑎 𝑇𝐸𝑂𝑆

𝑀𝑟 𝑇𝐸𝑂𝑆
=

4,7 𝑔𝑟𝑎𝑚

208,33 𝑔/𝑚𝑜𝑙
 

= 0,02 𝑚𝑜𝑙 = 20 𝑚𝑚𝑜𝑙 = 4 𝑚𝑚𝑜𝑙/𝑔 

𝑚𝑎𝑠𝑠𝑎 𝑆𝑖 = 𝐴𝑟 𝑆𝑖 × 𝑚𝑜𝑙 𝑇𝐸𝑂𝑆 

= 28,085 𝑔/𝑚𝑜𝑙 × 0,004 𝑚𝑜𝑙 = 0,0,126 𝑔𝑟𝑎𝑚  

%𝑏/𝑏 𝑆𝑖 =
𝑚𝑎𝑠𝑠𝑎 𝑆𝑖

𝑚𝑎𝑠𝑠𝑎 𝑠𝑎𝑝𝑜𝑛𝑖𝑡
 × 100% 

=
0,126 𝑔𝑟𝑎𝑚

5 𝑔𝑟𝑎𝑚
 × 100% = 2,5 % 𝑏/𝑏 
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Lampiran 2. Pembuatan Katalis ZnO-PILS dan ZnO-PCH 

a. Hasil katalis ZnO-PILS yang telah dikalsinasi 

 

b. Hasil  katalis ZnO-PCH yang telah dikalsinasi 
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Lampiran 3. Hasil Analisis XRD   

a. Hasil XRD katalis ZnO-PILS 
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b. Hasil XRD katalis ZNO-PCH 
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Lampiran 4. Hasil Analisis GSA 

a. Grafik isotherm ZnO-PILS 
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b. Grafik isotherm ZnO-PCH 
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c. Summary ZnO-PILS 

 
 

d. Summary ZnO-PCH 
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Lampiran 5. Hasil Uji Keasaman dengan FTIR 

a. Hasil uji keasaman ZnO-PILS 
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b. Hasil uji keasaman ZnO-PCH 
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Lampiran 8. Perhitungan Total Konversi dan Selektivitas Isopulegol 

a. Konversi menggunakan ZnO-PILS 

𝑇𝑜𝑡𝑎𝑙 𝑘𝑜𝑛𝑣𝑒𝑟𝑠𝑖 = 100% − (
𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑠𝑖𝑡𝑟𝑜𝑛𝑒𝑙𝑎𝑙 ℎ𝑎𝑠𝑖𝑙

𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑠𝑖𝑡𝑟𝑜𝑛𝑒𝑙𝑎𝑙 𝑠𝑡𝑎𝑛𝑑𝑎𝑟
× 100%) 

= 100% − (
8831426

23155656
× 100%) = 61,86 % 

𝑆𝑒𝑙𝑒𝑘𝑡𝑖𝑣𝑖𝑡𝑎𝑠 𝑖𝑠𝑜𝑝𝑢𝑙𝑒𝑔𝑜𝑙 =
𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑖𝑠𝑜𝑝𝑢𝑙𝑒𝑔𝑜𝑙

𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 ℎ𝑎𝑠𝑖𝑙
× 100 

=
130315

1099101
× 100% = 11,85%  

b. Konversi menggunakan ZnO-PCH 

𝑇𝑜𝑡𝑎𝑙 𝑘𝑜𝑛𝑣𝑒𝑟𝑠𝑖 = 100% − (
𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑠𝑖𝑡𝑟𝑜𝑛𝑒𝑙𝑎𝑙 ℎ𝑎𝑠𝑖𝑙

𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑠𝑖𝑡𝑟𝑜𝑛𝑒𝑙𝑎𝑙 𝑠𝑡𝑎𝑛𝑑𝑎𝑟
× 100%) 

= 100% − (
0

23155656
× 100%) = 100 % 

𝑆𝑒𝑙𝑒𝑘𝑡𝑖𝑣𝑖𝑡𝑎𝑠 𝑖𝑠𝑜𝑝𝑢𝑙𝑒𝑔𝑜𝑙 =
𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 𝑖𝑠𝑜𝑝𝑢𝑙𝑒𝑔𝑜𝑙

𝑙𝑢𝑎𝑠 𝑎𝑟𝑒𝑎 ℎ𝑎𝑠𝑖𝑙
× 100% 

=
74951058

75783481
× 100% = 98,9 % 
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Lampiran 6. Proses Konversi Sitronelal Menjadi Isopulegol 
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Lampiran 7. Hasil Analisis GCMS 

a. Kromatogram hasil konversi dengan katalis ZnO-PILS 
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b. Kromatogram hasil konversi dengan katalis ZnO-PCH 
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