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ABSTRAK 

 

Air payau ditemukan di antara pertemuan air laut dan air tawar di sekitar pesisir 

pantai. Kabupaten Cilacap merupakan kota yang berada di Selatan Pulau Jawa 

sehingga banyak ditemukan air payau. Disamping itu, kebutuhan air khususnya di 

laboratorium Politeknik Negeri Cilacap sangat penting pada saat praktikum, 

penelitian maupun maintenance yang memerlukan air dengan standar bebas dari 

mineral (air demineral) sesuai dengan SNI 6241:2015 tentang air demineral yang 

mampu digunakan sebagai bahan pelarut, reagen hingga pencuci alat laboratorium 

sehingga terhindar dari korosi. Penelitian ini bertujuan memanfaatkan air payau 

sebagai air baku yang diolah menjadi air demineral dengan menggunakan sebuah 

prototype  alat demineral air payau yang terdiri dari kombinasi pasir silika, zeolit, 

resin sulfonat acid dan quaternary amine untuk mengetahui rancangan desain  dan 

pembuatan, menegetahui jenis laju aliran, mengetahui tekanan yang mampu 

mengoptimalkan parameter pH, kekeruhan, Total Dissolved Solid (TDS), kadar 

mineral logam timbal (Pb), dan total coliform dengan variasi tekanan sebesar 30 

psi, 20 psi dan 10 psi serta efektivitas kinerja prototype. Sampel air payau yang 

digunakan sebanyak 55 liter diambil di Wisata Hutan Payau Tritih Kulon Cilacap 

Utara sebagai air baku yang akan diolah menjadi air demineral. Hasil perancangan 

dan pembuatan prototype alat demineral air payau yang digunakan berukuran 1,2 

m × 0,7 m × 0,66 bagian depan  dan tinggi bagian belakang 1,2 m berupa rangka 

berbahan besi hollow yang terdiri dari tandon penampung awal, pompa air, instalasi 

pipa dan 7 housing filter berisi media dan jerigen penampung akhir. Hasil jenis laju 

aliran air pada prototype alat demineral air payau yang terdiri dari kombinasi pasir 

silika, zeolit, resin sulfonat acid dan quaternary amine termasuk dalam aliran 

laminar dengan angka bilangan reynold pada tekanan 30 psi sebesar 54,0150, 

tekanan 20 psi sebesar 40,7890, dan pada tekanan 10 psi sebesar 30,6752. Hasil dari 

tekanan 10 psi mampu mengoptimalkan perununan parameter kekeruhan hingga 

19,98 NTU dan penurunan nilai Total Dissolved Solid (TDS) 2086 ppm. Pada 

tekanan 30 psi mampu mengoptimalkan penurunan kadar mineral logam timbal 

(Pb) sebesar 0,002238 ppm pada tekanan 30 psi, dan menghilangkan total coliform 

sebanyak 101100 ml/koloni. Hasil efektivitas prototype alat demineralisasi air 

payau dengan kombinasi media pasir silika, zeolit, resin sulfonic acid & resin 

quaternary amine menjadi air demineral dalam penyisihan kekeruhan sebanyak 

90,9%, Total Dissolved Solid (TDS) 37,01%, kadar mineral logam timbal (Pb) 

43,44%, dan total  coliform 55,5%. 

 

Kata kunci : Air payau, air demineral, pertukaran ion, resin, dan tekanan. 
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ABSTRACT 

 

Brackishs water were found between the meetings of seawater and freshwater 

around the coastline. The district of Cilacap is a city located in the south of Java 

Island, so many found brackish water. In addition, the need for water in particular 

in the State Polytechnic Laboratory of Cilacap is very important at the time of 

practice, research, and maintenance that require water with a standard free of 

minerals (demineral water) according to SNI 6241:2015 on demineral waters that 

can be used as solvents, reagents, and to wash laboratory tools so as to avoid 

corrosion. The study aims to utilize brackish water as raw water processed into 

demineral water by using a prototype of a water demineralization device consisting 

of a combination of silica sand, zeolite, acid sulphonate resin, and quaternary 

amine to find out the design and manufacturing pattern, the type of flow rate, the 

pressure capable of optimizing pH parameters, hardness, total dissolved solids 

(TDS), mineral content of metal lead (Pb), and total coliform with pressure 

variations of 30 psi, 20 psi, and 10 psi, as well as the effectiveness of the prototype's 

performance. A sample of 55 liters of water was taken from the Northern Cilacap 

Tritih Kulon Brackish Forest Tour as raw water to be processed into demineral 

water. The result of the design and manufacture of the prototype of the used 

demineral water brackish device measuring 1.2 m × 0.7 m × 0,66 m in front and 

1.2 m in rear is a hollow iron frame consisting of the initial shelter tandon, water 

pump, pipe installation, and 7 filter housings containing media and end shelters. 

The result of the type of water flow on the prototype of the demineral device of the 

brackish water consisting of a combination of silica sand, zeolite, sulphonate acid 

resin, and quaternary amine was included in the laminar flow with Reynolds 

number at 30 psi of 54,0150, 20 psi of 40,7890, and at 10 psi of 30,6752. The result 

from 10 psi is able to optimize the deformation of thickness parameters up to 19,98 

NTU and the decrease of the Total Dissolved Solid (TDS) 2086 ppm. At 30 psi is 

capable of optimizing the reduction of the lead metal mineral (Pb) of 0.002238 ppm 

at the pressure of 30 psi, and removes the total coliform of 101100 ml/colony. The 

resulting efficiency of the prototype demineralization device of brackish water with 

a combination of silica sand media, zeolite, sulfonic acid resin, and quaternary 

amine resin into demineral water was 90.9%, total dissolved solids (TDS) 37.01%, 

mineral content of lead metal (Pb) 43.44%, and total coliform 55.5%. 

 

Keywords : Brackish water, demineralized water, ion exchange, resin, and 

pressure.  

 

  


