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Determination of Alkalinity and Chloride in Well Water Before 
and After Purification Using Titration Method.This study aims to 
determine the levels of alkalinity and chloride in well water before 
and after the purification process in Kampung Jaifuri, Skanto 
District, Keerom Regency. Well water is the primary water source 
for the local community; therefore, its quality needs to be evaluated 
to ensure its suitability for daily use. The parameters analyzed in 
this study were alkalinity and chloride levels as important 
indicators of water chemical quality. The method used in this 
research was titration. Alkalinity was determined using acid-base 
titration with phenolphthalein and methyl orange indicators, while 
chloride levels were measured using argentometric titration (Mohr 
method). Water samples were collected before and after the 
purification process to compare their quality. The results showed 
that alkalinity decreased from 2.64 mg/L to 2.28 mg/L after 
purification. Similarly, chloride levels decreased from 7.81 mg/L to 
6.39 mg/L. These results indicate that the purification process was 
effective in improving water quality by reducing the concentration 
of chemical substances in the well water. In conclusion, the water 
purification process is effective in reducing alkalinity and chloride 
levels, thereby improving the quality of well water in Kampung 
Jaifuri. It is recommended that the community apply water 
purification methods before using well water for daily needs. 
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INTRODUCTION 

Based on Government Regulation Number 82 of 2001, water is defined as all water present 
above and below the earth's surface, excluding seawater and fossil water. Water is a strategic 
natural resource that supports human life, public health, and socio-economic development. It 
is extensively utilized for drinking, cooking, sanitation, agriculture, and industrial purposes, 
making both its availability and quality essential for sustaining human activities (23). In 
developing countries, including Indonesia, daily water requirements generally range from 
30–60 liters per capita(6). 
Groundwater, particularly well water, remains the primary source of clean water in many 
rural communities because of its accessibility and relatively stable availability throughout the 
year (15). However, its quality is strongly influenced by geological conditions, environmental 
characteristics, and human activities. Domestic wastewater, poor sanitation, agricultural 
runoff, and improper waste disposal may introduce contaminants into groundwater through 
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infiltration, causing deterioration in water quality and increasing potential health risks(11). 
Therefore, drinking water quality must comply with established standards to ensure public 
health protection(16,18). 
Water scarcity has become an increasing challenge due not only to limited water availability 
but also to declining water quality caused by population growth, land-use change, 
urbanization, and industrial development(8). Data from the Public Works Department indicate 
that nearly 70% of Indonesia's population consumes water contaminated with hazardous 
substances, including iron, manganese, and other pollutants(22). Although groundwater 
generally remains available during dry seasons, it often contains higher concentrations of 
dissolved minerals such as calcium, magnesium, and iron, which may affect its suitability for 
domestic use(3). 
Water quality is commonly evaluated through physical, chemical, and biological 
parameters(1). Among chemical parameters, alkalinity and chloride are particularly 
important. Alkalinity represents the buffering capacity of water against pH changes and is 
primarily determined by bicarbonate, carbonate, and hydroxide ions. Excessive alkalinity 
may influence water taste, chemical stability, and distribution systems(1,7,12). Chloride is a 
naturally occurring inorganic ion derived from mineral weathering but may also originate 
from domestic waste, industrial activities, and seawater intrusion. Elevated chloride 
concentrations may impair water palatability and indicate groundwater contamination(14,25). 
Consequently, the determination of alkalinity and chloride concentrations is essential for 
evaluating groundwater quality. 
Various purification methods, including filtration, adsorption, and coagulation, have been 
developed to improve water quality by reducing suspended particles and dissolved 
contaminants(13). The effectiveness of these purification processes can be evaluated by 
comparing water quality before and after treatment. Among available analytical techniques, 
titration remains widely employed because of its simplicity, reliability, and high analytical 
accuracy. Acid-base titration is commonly used to determine alkalinity, whereas 
argentometric titration using the Mohr method is applied for chloride analysis(14,24). 
Previous studies have shown that groundwater quality in residential areas frequently 
deteriorates due to anthropogenic activities and environmental conditions, potentially 
affecting public health(2,10,19). However, most studies have focused only on water quality 
assessment without evaluating changes occurring before and after water purification. 
Furthermore, studies investigating groundwater quality in Kampung Jaifuri, Skanto District, 
Keerom Regency, remain very limited(14). 
The novelty of this study lies in the comparative analysis of well water quality before and after 
purification using titration methods in Kampung Jaifuri, an area that has received limited 
scientific attention(16). This study is expected to provide empirical evidence regarding the 
effectiveness of local purification practices and contribute baseline data for groundwater 
quality management. 
Therefore, this study aimed to determine the alkalinity and chloride concentrations of well 
water before and after the purification process using titration methods and to evaluate 
changes in water quality resulting from the purification process. 

 
MATERIALS AND RESEARCH METHODS 
This study employed a quantitative approach with a descriptive comparative design to 
compare the quality of well water before and after the purification process. The study was 
conducted in Kampung Jaifuri, Skanto District, Keerom Regency. Well water samples were 
collected directly from community wells before and after purification using a purposive 
sampling technique based on wells actively utilized by local residents. Samples were stored 
in clean, sealed containers prior to laboratory analysis. 
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Chloride concentration was determined using the argentometric titration (Mohr) method in 
accordance with the Indonesian National Standard SNI 6989.19:2009. This method is based 
on the reaction between chloride ions and standard silver nitrate (AgNO₃) solution to form 
silver chloride (AgCl), with potassium chromate (K₂CrO₄) serving as the indicator for 
endpoint detection(17). 
The research procedure consisted of sample collection, sample preparation, and chemical 
analysis. Alkalinity was determined using the acid-base titration method with standard 
hydrochloric acid (HCl), employing phenolphthalein and methyl orange as indicators. 
Chloride concentration was measured using the Mohr method with AgNO₃ as the titrant and 
K₂CrO₄ as the indicator, with the endpoint identified by the solution color change(9). 
Titration results were used to calculate alkalinity and chloride concentrations (mg/L). Data 
were analyzed descriptively by determining the mean values and percentage reduction of 
each parameter before and after purification. The results were presented in tables to 
facilitate interpretation, while purification effectiveness was evaluated based on the 
reduction in alkalinity and chloride concentrations. 
The equipment used included a burette, retort stand and clamp, volumetric pipette, 
Erlenmeyer flask, graduated cylinder, beaker, funnel, wash bottle, pH meter, and analytical 
balance. The materials consisted of well water samples, standard sulfuric acid (H₂SO₄), 
standard silver nitrate (AgNO₃), phenolphthalein, methyl orange, potassium chromate 
(K₂CrO₄), and distilled water. 
This method enabled the evaluation of changes in well water quality following purification 
and the effectiveness of the treatment process in improving water quality for community use. 
 
Sample Preparation 
A 25 mL aliquot of well water sample was transferred into a 250 mL Erlenmeyer flask using 
a volumetric pipette. When the sample pH was outside the range of 7–10, 1 N H₂SO₄ or 1 N 
NaOH was added as required to adjust the pH to the desired range. 
 
Analysis of Alkalinity Concentration 
Alkalinity was determined by titrating a 25 mL water sample with standard H₂SO₄ after the 
addition of two drops of methyl orange indicator. The titration endpoint was identified by a 
color change to orange, and the volume of titrant consumed was recorded. A blank 
determination was performed using 25 mL of distilled water under the same conditions, and 
all analyses were conducted in duplicate. Alkalinity concentration was calculated using the 
following equation: 

Alkalinity (mg/L)   =
𝑉𝐻2 𝑆𝑂4  𝑥 𝑁𝐻2 𝑆𝑂4  𝑥 1000

𝑉𝑠𝑎𝑚𝑝𝑙𝑒
 

Keterangan : 
V H2SO4 : Volume of titrant consumed (mL) 
N H2SO4 : Normality of sulfuric acid standard solution (N) 
V : Volume of water sample (mL) 

 
Table 1. Alkalinity results 

Treatment V H₂SO₄ Before Purification (mL) V H₂SO₄ After Purification (mL) 

Titration 1 6,7 mL 5,7 
Titration 2 6,5 mL 5,6 
Average 6,6 mL 5,7 

 

𝐴𝑙𝑘𝑎𝑙𝑖𝑛𝑖𝑡𝑦 𝑏𝑒𝑓𝑜𝑟𝑒 𝑤𝑎𝑡𝑒𝑟 𝑝𝑢𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 =
6,6 𝑥 0,02 𝑥 1000

50
= 2,64 𝑚𝑔/𝐿 

 

𝐴𝑙𝑘𝑎𝑙𝑖𝑛𝑖𝑡𝑦 𝑎𝑓𝑡𝑒𝑟 𝑤𝑎𝑡𝑒𝑟 𝑝𝑢𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 =
5,7 𝑥 0,02 𝑥 1000

50
= 2,28 𝑚𝑔/𝐿 
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Chloride Content Analysis 
Chloride concentration was determined using the Mohr argentometric titration method. 
Twenty drops of 5% K₂CrO₄ indicator were added to the sample, which was then titrated 
with 0.01 M silver nitrate (AgNO₃) until a reddish-yellow endpoint was observed. The volume 
of AgNO₃ consumed was recorded. A blank titration was performed using 50 mL of well water 
filtered through the purification device under identical conditions, and all measurements 
were conducted in duplicate. Chloride (Cl⁻) concentration before and after the purification 
process was calculated using the following equation: 

 

Chloride content =
𝐴 × 𝑛 × 1000 × 𝑝

𝑉 𝑠𝑎𝑚𝑝𝑒𝑙 
 

 Notes: 
A = titration value 
n = normality of AgNO₃ 
p = massa 

 
Table 2. Results of Chloride Levels Before and After Purification 

Treatment VAgNO3 used before purification VAgNO3 used after purification 

Titration 1 1,0 mL 0,8 mL 
Titration 2 1,2 mL 1,0 mL 
Average 1,1 mL 0,9 mL 

 
 
 
 
 
 
 

 
 

Figure 1. Titration Results Before and After Water Clarification 

 
Chloride content calculation before filtering using a water purifier 

Chloride content =
1,1 × 0,01 × 1000 × 35,5

50 𝑚𝑙 
 

   Chloride content = 7,81 mg/L 
Chloride content calculation after filtration using a water purification device. 

Chloride content =
0,9 × 0,01 × 1000 × 35,5

50 𝑚𝑙 
 

   Chloride content = 6,39 mg/L 

 

 
RESEARCH RESULTS AND DISCUSSION 
The results of the water quality analysis of well water before and after the purification 
process in Kampung Jaifuri showed changes in the alkalinity and chloride content 
parameters. The measurement data are presented in Table 3. 
Based on Table 1, the alkalinity level decreased from 2.64 mg/L to 2.28 mg/L, a reduction of 
13.64%. This decrease indicates that the purification process was able to reduce the content 
of basic ions such as bicarbonate and carbonate in the water. Chemically, this can occur 
through filtration or adsorption processes that remove some of the dissolved substances in 
the water. 
 

             a.  Alkalinity Test                        b.  Chloride Test 
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Table 3. Alkalinity and Chloride Levels in Well Water 
Parameter       Before Clarification (mg/L)     After Clarification (mg/L) 

Alkalinity                          2,64                         2,28 

Chloride                          7,81                         6,39 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 2. Research Location  
 

The chloride ion content in the well water samples was analyzed using Mohr's argentometric 
titration method. The well water samples used in this study were obtained from residents' 
housing area. Some of the people living in Kampung Jaifuri use well water for their clean 
water needs. 
Mohr's argentometric titration method can be used to determine chloride content within a 
pH range of 7–10, using a standard AgNO₃ solution as the titrant and K₂CrO₄ as the indicator 
at the endpoint of the titration. The endpoint of the titration is indicated by the formation of 
a brick-red precipitate, which is the compound Ag₂CrO₄. The chemical reaction that occurs is 
as follows(5): 
The chloride content also decreased from 7.81 mg/L to 6.39 mg/L, a reduction of 18.18%. 
This decrease indicates that the purification process was sufficiently effective in reducing 
chloride ions, which generally originate from mineral dissolution or environmental activity. 
Nevertheless, the chloride value before purification was still relatively low, meaning the well 
water at the study site had not, in essence, undergone significant contamination. 
When compared, the percentage decrease in chloride was greater than that of alkalinity. This 
indicates that the purification method used was more effective in reducing chloride ions than 
in reducing the compounds responsible for alkalinity. This difference may be attributed to 
the chemical properties of each parameter, in which chloride ions are more readily dissolved 
and bound during the purification process compared to carbonate ions. Overall, the results 
of this study indicate that the purification process had a positive impact on the chemical 
quality of the well water. However, since the initial parameter values were already relatively 
low, the resulting changes were not particularly significant. This shows that the well water 
in Kampung Jaifuri remains in fairly good condition, but still requires proper management to 
maintain its quality. 
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Figure 3. Changes in Alkalinity and Chloride levels before and after purification 

 

 
CONCLUSIONS AND RECOMMENDATIONS 
Based on the results of this study, it can be concluded that the well water samples collected 
from Kampung Jaifuri, Skanto District, Keerom Regency exhibited alkalinity and chloride 
concentrations below 600 mg/L and complied with the water quality standards stipulated in 
the Indonesian Ministry of Health Regulation (Permenkes RI) No. 416/Menkes/Per/IX/1990. 
These findings indicate that the well water is chemically suitable for domestic use with 
respect to the analyzed parameters. Nevertheless, routine application of the demonstrated 
purification method is recommended before water is used for consumption. In addition, 
community education programs should be implemented to increase public awareness 
regarding the importance of water purification and practical treatment methods. Periodic 
monitoring of well water quality throughout the village is also recommended as part of 
community health programs. Future studies should incorporate additional physical, 
chemical, and microbiological parameters, including pH, hardness, iron (Fe), manganese 
(Mn), nitrate, Escherichia coli, and total coliform, to provide a more comprehensive 
assessment of groundwater quality. Furthermore, spatial mapping of well water quality using 
a Geographic Information System (GIS) across Skanto District or Keerom Regency is 
recommended to support evidence-based groundwater management and public health 
planning. 
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  Alkalinity   ( mg / L )     =   V   H  2     S O  4     x   N   H  2     S O  4     x   1000  V s a m p l e


  A l k a l i n i t y   b e f o r e   w a t e r   p u r i f i c a t i o n =   6 , 6   x   0 , 02   x   1000 50 = 2 , 64   m g / L


  A l k a l i n i t y   a f t e r   w a t e r   p u r i f i c a t i o n =   5 , 7   x   0 , 02   x   1000 50 = 2 , 28   m g / L


  Chloride   content =   A   × n   × 1000   × p  V   s a m p e l  


  Chloride   content   =   1 , 1   × 0 , 01 × 1000   × 35 , 5  50   m l  


  Chloride   content   =   0 , 9   × 0 , 01 × 1000   × 35 , 5  50   m l  

