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ABSTRAK 

JENNY JAYANTI. Penentuan Kadar Zink Limbah Lumpur Industri pada Instalasi 

Pengolahan Air Limbah secara Spektrofotometer Serapan Atom. Dibimbing oleh 

ARMI WULANAWATI dan DENAR ZULIANDANU.  

 

Evaluasi efektivitas pengolahan lumpur IPAL dari industri pelapisan logam 

dan tekstil dilakukan melalui analisis kadar Zn total, potensi pelindian 

menggunakan metode TCLP, serta validasi metode analisis. Kadar Zn total 

mengalami penurunan signifikan, dari 142,11 menjadi 43,44 mg/kg (pelapisan 

logam) dan dari 408,19 menjadi 80,9 mg/kg (tekstil). Uji TCLP menunjukkan 

penurunan potensi pelindian Zn dari 3,40 menjadi 1,32 mg/L dan dari 8,62 menjadi 

2,15 mg/L, yang mengindikasikan berkurangnya mobilitas logam setelah 

pengolahan. Perubahan bentuk lumpur dari kondisi basah menjadi padat dan kering 

mendukung dugaan terjadinya dehidrasi dan transformasi termal. Validasi metode 

analisis Zn memberikan hasil yang memenuhi syarat AOAC 2016, ditunjukkan oleh 

nilai linearitas r = 0,9995, %RSD = 0,33%, akurasi 99,84–100,99%, serta ketahanan 

dan ketangguhan yang diterima. Secara keseluruhan, hasil menunjukkan bahwa 

metode analisis yang digunakan valid, dan proses pengolahan lumpur efektif dalam 

menurunkan kadar dan potensi pelindian zink. 

 

Kata kunci: destruksi basah, limbah lumpur, zink total, spektrofotometri serapan    

atom, validasi metode 

 

ABSTRACT 

JENNY JAYANTI. Determination of Zinc Content of Industrial Sludge Waste in 

Wastewater Treatment Plants using Atomic Absorption Spectrophotometer. 

Supervised by ARMI WULANAWATI and DENAR ZULIANDANU. 

 

The effectiveness of sludge treatment from wastewater treatment plants 

(WWTP) in metal plating and textile industries was evaluated through total Zn 

content analysis, leaching potential using the TCLP method, and analytical method 

validation. The total Zn concentration showed a significant decrease, from 142.11 

to 43.44 mg/kg (metal plating) and from 408.19 to 80.9 mg/kg (textile). TCLP tests 

indicated a reduction in Zn leaching potential from 3.40 to 1.32 mg/L and from 8.62 

to 2.15 mg/L, indicating decreased metal mobility after treatment. The 

transformation of sludge from wet to dry and solid form supported the assumption 

of dehydration and thermal transformation. The validation of Zn analytical method 

yielded results in accordance with AOAC 2016 standards, as shown by linearity 

value r = 0.9995, %RSD = 0.33%, accuracy of 99.84–100.99%, and acceptable 

robustness and ruggedness. Overall, the results confirmed that the analytical 

method was valid and the sludge treatment process was effective in reducing Zn 

levels and leaching potential. 

 

Keywords: atomic absorption spectrophotometry, sludge waste, total zinc, 

validation method, wet destruction 
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