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Total Padatan 
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: Total padatan yang tersuspensi di dalam air berupa 
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MOTTO 
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ABSTRAK 
 

Pencemaran lingkungan yang disebabkan oleh limbah industri telah menjadi 

masalah utama di Indonesia, terutama limbah cair dari industri batik. Oleh karena 

itu dibutuhkan teknologi di dalam pengolahan limbah cair batik salah satunya 

adalah biokoagulan kitosan dan CaO dari cangkang kerang darah. Cangkang kerang 

darah (Anadara granosa) mengandung kitosan dan kalsium oksida (CaO) yang 

tinggi dalam cangkang kerang darah yang menjadikannya sumber kalsium yang 

baik untuk digunakan dalam berbagai aplikasi pada limbah cair batik. Biokoagulan 

kitosan dilakukan dengan proses deproteinasi, demineralisasi dan deasetilasi. 

Proses deproteinasi dilakukan dengan melarutkan serbuk cangkang kerang darah 

yang berukuran 100 mesh kedalam larutan NaOH 0,5 M dan 1 M dengan 

perbandingan 1:10 (%w:%v). Proses deproteinasi dilakukan pada suhu 65 oC 

dengan pengadukan 250 rpm selama 1 jam. Hasil proses deproteinasi selanjutnya 

disaring dan dinetralkan. Hasil proses deproteinasi dilanjutkan dengan proses 

demineralisasi dengan melarutkan serbuk hasil deproteinasi kedalam HCl 0,5 M 

dan 1 M dengan perbandingan 1:10 (%w:%v). Proses demineralisasi dilakukan 

pada suhu 35 oC dengan pengadukan 250 rpm selama 1 jam. Hasil proses 

demineralisasi selanjutnya disaring dan dinetralkan. Hasil proses demineralisasi 

dilanjutkan dengan proses deasetilasi dengan melarutkan serbuk hasil 

demineralisasi kedalam NaOH 4 M dan 6 M dengan perbandingan 1:10 (%w:%v). 

Proses deasetilasi dilakukan pada suhu 35 oC dengan pengadukan 250 rpm selama 

1 jam. Hasil proses deasetilasi selanjutnya disaring dan dinetralkan. Didapatkan 

biokoagulan kitosan dengan karakteristik kelarutan kitosan 90 – 95%, gugus fungsi 

C-O, C=O amino, C-H alkana, C-H alkil, C-O-C, Si-O, C-H alkena, C-H alkana 

dan N-H, morfologi struktur permukaan memiliki makropori (1,69 – 6,09 µm), dan 

karakteristik unsur C 8,18 %w, O 38,07 %w, Si 0,84 %w dan Ca 52,91 %w serta 

kadar air 1,0311 – 1,2683%. Proses pembuatan biokoagulan CaO dilakukan dengan 

proses kalsinasi cangkang kerang darah yang berukuran 100 mesh kedalam furnace 

pada suhu 800 dan 900 oC selama 4 dan 5 jam. Didapatkan biokoagulan CaO yang 

memiliki karakteristik gugus fungsi O-H hidroksil, N-H amina, C-O, C=O amino, 

C-H alkana, C-H alkil, C-O-C, Si-O, C-H alkena, C-H alkana, N-H dan Ca-O 

kalsium oksida, morfologi permukaan gumpalan-gumpalan, terdapat granula yang 

tidak beraturan dan memiliki pori berbentuk makropori 3,10 – 5,86 µm, dan 

karakteristik unsur C 2,35 – 8,15 %w, O 33,09 – 41,22 %w dan Ca 49,29 – 64,21 

%w. Biokoagulan kitosan dan CaO diaplikasikan kedalam limbah cair batik dengan 

massa 1,5 dan 3 gr di dalam 1 L limbah cair batik. Didapatkan biokoagulan kitosan 

mampu menetralkan pH hingga 8,6 – 8,9; menurunkan kadar TSS 115 - 195 mg/L, 

kadar COD 2,07 – 2,68 mg/L, dan kadar amonia 0,99 – 1,03 mg/L. Sedangkan 

biokoagulan CaO mampu menetralkan pH hingga 8,5 – 8,7; menurunkan kadar TSS 

65 – 105 mg/L, kadar COD 2,02 – 2,26 mg/L, kadar amoniak 0,77 – 1,1 mg/L. 

 

Kata kunci: Biokoagulan Kitosan, Biokoagulan CaO, Kitosan, Kalsinasi, Limbah 

Cair Batik. 
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ABSTRACT 
 

Environmental pollution caused by industrial waste has become a major problem 

in Indonesia, especially liquid waste from the batik industry. Therefore, technology 

is needed in processing batik liquid waste, one of which is the biocoagulant chitosan 

and CaO from blood cockle shells. Blood cockle shells (Anadara granosa) contain 

high levels of chitosan and calcium oxide (CaO) in blood cockle shells which makes 

them a good calcium for use in various applications in batik liquid waste. Chitosan 

biocoagulant is carried out using deproteination, demineralization and 

deacetylation processes. The deproteination process was carried out by dissolving 

100 mesh blood cockle shell powder in 0,5 M and 1 M NaOH solution with a ratio 

of 1:10 (%w:%v). The deproteination process was carried out at 65 oC with stirring 

at 250 rpm for 1 hour. The results of the deproteination process are then filtered 

and neutralized. The results of the deproteination process are followed by a 

demineralization process by dissolving the deproteination powder in 0,5 M and 1 

M HCl with a ratio of 1:10 (%w:%v). The demineralization process was carried 

out at a temperature of 65 oC with stirring at 250 rpm for 1 hour. The results of the 

deproteination process are then filtered and neutralized. The results of the 

demineralization process are continued with the deacetylation process by 

dissolving the demineralized powder in 4 M and 6 M NaOH with a ratio of 1:10 

(%w:%v). The deacetylation process was carried out at 35 oC with stirring at 250 

rpm for 1 hour. The results of the deacetylation process are then filtered and 

neutralized. Obtained chitosan biocoagulant with characteristics of chitosn 

solubility of 90 – 95%, functional groups C-O, C=O amino, C-H alkane, C-H alkyl, 

C-O-C, Si-O, C-H alkene, C-H alkane and N-H, surface structure morphology has 

macropores (1.69 – 6.09 µm), and characteristic elements C 8.18 %w, O 38.07 %w, 

Si 0.84 %w and Ca 52.91 %w and water content 1.0311 – 1.2683%. The process of 

making CaO biocoagulant is carried out by calcining 100 mesh blood cockle shells 

in a furnace at temperatures of 800 and 900 oC for 4 and 5 hours. Obtained CaO 

biocoagulant which has the characteristics of the functional groups O-H hydroxyl, 

N-H amine, C-O, C=O amino, C-H alkane, C-H alkyl, C-O-C, Si-O, C-H alkene, 

C-H alkane, N-H and Ca-O calcium oxide, surface structure morphology lumps, 

there are irregular granules and have macropores of 3.10 – 5.86 µm, and 

characteristic elements of C 2.35 – 8.15 %w, O 33.09 – 41.22 %w and Ca 49 .29 – 

64.21 %w. Chitosan and CaO biocoagulants were applied to batik liquid waste with 

a mass of 1.5 and 3 grams in 1L of batik liquid waste. It was found that chitosan 

biocoagulant was able to neutralize pH up to 8.6 – 8.9; reduces TSS levels 115 - 

195 mg/L, COD levels 2.07 - 2.68 mg/L, and ammonia levels 0.99 - 1.03 mg/L. 

Meanwhile, CaO biocoagulant is able to neutralize pH up to 8.5 – 8.7; reduces TSS 

levels 65 – 105 mg/L, COD levels 2.02 – 2.26 mg/L, ammonia levels 0.77 – 1.1 

mg/L. 

 

Key words:Biocoagulant of Chitosan, Biocoagulant of CaO, Chitosan, 

Calcination, Batik Liquid Waste. 


