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CHAPTER 1 

PRELIMINARY 

1.1 Background  

Clean water is one of the basic necessities for human survival. To fulfill the 

need for clean water, water in nature must meet the requirements for quantity, 

quality and continuity. However, along with the increasing number of people, it 

spurs humans to improve their welfare by developing water treatment so that it can 

be used in various fields. As a result, environmental quality has decreased due to 

the contamination of water bodies, such as rivers, by garbage and chemicals, 

making it unsuitable for use as raw material for drinking water. 

Therefore, before being distributed to the community, the raw water 

obtained from the source must go through processing first so that the results can 

meet the quality standards of drinking water that is fit for human consumption. This 

raw water treatment is carried out in laboratory tests. Usually the main 

consideration is the condition of the raw water used, seen from the quality of the 

raw water. 

Clean water is water that is safe to use because the chemical content meets 

the santadar which is not dangerous or can be tolerated by the body. 

 

1.2  Problem Formulation 

Water is an element that is very important for human, animal and plant 

life. The water sample used is water from "Household Drains" which are injected 

with chlorine. How is the content in the water, does it meet the recommended 

standards?
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1.3 Purpose 

The purpose of this study was to determine what levels are contained in 

chlorine-injected “household canals”. 

 

1.4 Benefits 

The benefit obtained from this research is that it can compare the levels of 

each of the water samples so that you can use water that is suitable for consumption 

from a chemical side. 

 

1.5 Time and Place of Implementation 

This field work practice was carried out at the QC and Sanitation Laboratory 

of the Tirta Gemilang Regional Drinking Water Company (PDAM), Magelang 

Regency, which is located on Jalan Soekarno-Hatta No.2, Sawitan, Mungkid City, 

Mageang Regency. The implementation of Field Work Practices is for one month 

starting on January 4, 2020 until January 29, 2020. With an entry schedule every 

Monday to Friday at 07.30 - 16.00 WIB, and specifically for Friday, work entry 

starts at 07.30 - 11.00 WIB. This Field Work Practice uses a sample object 

belonging to PDAM Tirta Gemilang Magelang Regency which is analyzed using 

the facilities of the QC and Sanitation Laboratory of PDAM Tirta Gemilang 

Magelang Regency. 
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PDAM Tirta Gemilang Magelang Distric Centra Java adalah one of the 

regional drinking water providers in Indonesia that participated in the 

Environmental Services Program (ESP) funded by the United States Agency for 

International Development (USAID), Included in the scope of ESP technical 

assistance is opening PDAMs access to the domestic financial market to implement 

its future development programs. PDAM Magelang Distric has the greatest asset in 

carrying out its activities, namely the availability of abundant water sources in the 

Magelang Distric area. From the latest data, the district has 57 springs with an 

overall yield potential of 9400 liters per second (l/s), which can be exploited and 

distributed at relatively low cost mostly through gratification. Of this total, 14 of 

them are currently being extracted with an overall potential yield of 1,555 l/s, of 

which only 403.5 V/s are used by PDAMs. (DAI, 2006). 
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CHAPTER II 

A GENERAL DESCRIPTION OF THE COMPANY 

II.1 Company/Agency Profile 

The Regional Drinking Water Company (PDAM) “Tirta Gemilang” 

Magelang Regency as one of the Regional-Owned Enterprises (BUMD) in 

Magelang Regency, in accordance with the Regional Regulation of Magelang 

Regency No.2 of 2009 concerning the Regional Drinking Water Company in 

Magelang Regency, is expected to contribute to the Regional Government of 

Magelang Regency. This is one of the efforts to support the Government's 

target in providing sustainable clean water facilities (SDGs) for the 

community which is expected to be 100% achieved by 2030.It is also intended 

to improve the welfare of the community, especially in the provision and 

service of clean / drinking water and is a source of Regional Original Income 

(PAD), so that in the end it can spur regional economic growth. 

The government gives a very broad, real and responsible authority to 

the regions in a proportionate manner which is manifested by regulations, 

distribution and utilization of natural resources, especially to PDAMs in 

carrying out community services in the field of clean water supply. 

The role of PDAM as a Regionally Owned Enterprise (BUMD) is very 

strategic in its existence with the objective as implied in Perda No.2 of 2009 

Article 5 which reads as follows: 

1.   Fulfilling the need for drinking water that meets health requirements for 

the community in the region. 

2.   Contribute to local revenue. 

3.   Supporting regional development. 

4.   Supporting national development 
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And no less important is 

1.1  Improve the welfare of the community, especially in the field of 

drinking water, and 

1.2  improve the welfare of company employees 

(RKAP, 2021) 

II.2 Company Vision 

“To be the Best Performing Company and Professional in Service.” 

 

II.3 Company Mission 

1.   Increasing Human Resources with Integrity, Discipline, Ethics, 

Dynamic, and Prosperity. 

2.   Increase and take an active role in the conservation of water sources. 

3.   Improve Service and Service Coverage. 

4.   Increasing Information Technology-Based Customer Information 

Increasing Original Regional Revenue Contribution 

 

II.4 Laboratory Water Treatment 

In this laboratory is tasked to test the water content in each area. Water 

sampling in people's homes. Once sampling, usually 5 or more areas. Testing 

the content of water using a practical and fast tool. 

 

II.5 Warehouse 

In this warehouse serves as a storage tool installation pipes and pipes 

ready to install. 
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CHAPTER III 

LITERATURE REVIEW 

 

III. 1 Water 

Water has two types of constituent atoms, namely one oxygen atom which 

binds to two hydrogen atoms so that there is a covalent nature. There are also 

various kinds of water characteristics, such as having no smell and taste with respect 

to environmental gravity and temperature. 

The amount of energy in oxygen atoms can bind hydrogen atoms, so that 

hydrogen atoms have positive ions, while oxygen atoms have negative ions. From 

these ions, each water molecule has a dipole moment (Water Treatment Basic 

Principle, Technical Learning College, 2018). 

 

III. 2 Chlorine Injection 

One way to get rid of pathogenic bacteria in clean water is by disinfecting 

it. Disinfectants that are often used are chlorine compounds. This compound is often 

chosen because it is cheap, odorless, stable and safe. Chlorination of water results 

in residual chlorine. Chlorine residue exists in 2 forms, namely bound chlorine 

residue and free chlorine residue. The residual chlorine is bound, chlorine is bound 

naturally in water. As for free chlorine, if enough chlorine is added to produce free 

chlorine, there are a few things to note when using chlorine compounds. According 

to Permenkes No.492/MENKES/PER/AV/2010 Regarding drinking water 

requirements, the allowable presence of free chlorine compounds in the distribution 

network is 0.2 - 0.5 mg L. 
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This needs to be considered because if the presence of free chlorine residual 

in the distribution network is less than 0.2 mg/L, it is likely that the disinfectant 

ability will decrease so that the number of pathogens can increase. Meanwhile, if 

the remaining free chlorine in the distribution network is more than 0.5 mg/L, the 

raw water will be detrimental to the health of customers who are consuming the 

water. 

 

III.3 Chemical Water Testing 

A.  pH Measurement 

pH is a reference for determining acids and bases in water. If the pH shows 

a number below 7, then the water is acidic and if the pH shows a number above 7, 

then the water is alkaline. pH 7 is the basis for determining acid-base in water, 

because pH 7 is pure water, meaning it is not acidic and not alkaline. pH can be 

measured with a glass electrode, pH meter, or using pH paper (Water Treatment 

Basic Principle, Technical Learning College, 2018). According to Permenkes 

No.492/MENKES/PER/IV/2010 on water requirements, the permissible presence 

of pH in the distribution network is 6.5 - 8.5. 
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B. Free Chlorine 

 For the determination of free chlorine. The method in a solution of free 

chlorine weak acid reacts with dipropyl-p-phenylenediamine (DPD) to form a 

photometrically determined red-violet dye. We can use samples from swimming 

pool water, drinking water, and disinfectant solutions (Merck, 2018). According to 

Permenkes No.492/MENKES/PER/IV/2010 regarding water requirements, the 

presence of free chlorine compounds in the permitted distribution network is 0.2 - 

0.6 mg/L 

 

Reaction of DPD with Free Chlorine 

Although the established method does measure total free chlorine, the principle 

drawback of this method is that it does not distinguish between the two forms of 

free chlorine: HOCl, and OCl-. Remember, the amount of HOCl and OCl- in a 

solution depends on the pH. If the process pH is allowed to rise too high, all free 

chlorine in the solution will be present as OCl-, a less efficient cleaner, but the total 

free chlorine content, as accurately reported by the DPD test, will remain the same. 

(Van London, 1961, Education Series The Chemistry of Chlorine: pHoenix Co.) 
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C.  Arsenic (As) 

 The method is that in an acid solution of the arsenic compound is reduced 

with a mixture of reducing agents consisting of zinc, tin (III) chloride, and 

potassium iodide to form arsine, this in turn reacts in an absorption tube with 

diethyldithiocarbamate silver to form a photometrically determined red compound. 

We can use samples derived from ground water and surface water, drinking water, 

waste water (Merck, 2018). 

 

D.  Flouride (F-)  

 In this method in a weak acid buffered solution, the fluoride ion reacts with 

the alizarin complexon and lanthanum (III) to become of the photometrically 

determined complex violet. This test does not measure the complex fluorine 

compounds as occurs in some cases in galvanic water. Samples that can be used are 

groundwater, surface water, seawater, drinking water, mineral water, wastewater 

and percolation water. (Merck, 2018), 

 

E.  Chromium (Cr)  

 For the determination of chromium (VI). The method in a weak phosphorus 

solution of chromium (VI) ions reacts with diphenylcarbazide to form chromium 

(III) and diphenylcarbazone, which form a red-purple complex. This complex is 

determined photometry. In application, this test measures the chromium (VI) 

present in the sample as chromate or dichromate ions. The sample must be broken 

down by digestion before complex-bound chromium (III) can be measured. 

Samples come from groundwater, surface water, sea water, drinking water, 

industrial water, wastewater and percolation water (Merck, 2018). 

According to Permenkes No.492/MENKES/PER/IV/2010 regarding water 

requirements, the presence of chromium (IV) compounds in the required network 

distribution is 0.05 mg/L. 
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The reaction between chromium (VI) and Diphenylcarbazide 
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F.  Cadmium (Cd)  

 The method is in an alkaline solution of cadmium ions reacting with the 

cadion derivative (cadion = trivial name for 1- (4-nitrophenyl) -3 (4-

phenylazophenyl) triazene) to become from a photometrically determined red 

complex. As an application, this test only measures cadmium ions. The sample must 

be decomposed by digestion before the undissolved or complex bound cadmium 

can be measured. Samples come from groundwater, surface water, drinking water, 

industrial water (Merck , 2018) 

 

G.  Nitrite (NO2
-) 

 The method is that in a solution of nitric ion acid reacts with sulfuric acid to 

form a diazonium salt, which in turn reacts with N- (1-naphthyl) ethylenediamine 

dihydrochloride to form azo red velvet dye. This dye is determined photometry. 

Samples can come from groundwater, drinking water, surface water, sea water, 

wastewater, food and soil according to the sample pretreatment (Merck, 2018). 

According to Permenkes No.492/MENKES/PER/IV/2010 regarding air 

requirements, the required presence of nitrite compounds in the distribution 

network is 3 mg/L. 

 

H.  Nitrate (NO3
-) 

 The method is in a solution of sulfate sulfate and nitrate ions reacting with 

2,6-dimethylphenol (DMP) to form 4-nitro-2,6-dimethylphenol determined 

photometry. Applicability, this test is not suitable for determinations in waters with 

chloride levels exceeding 1000 mg/L and COD values exceeding 500 mg/L. We 

can use samples derived from groundwater, drinking and surface water, mineral 

water, spring water, well water, wastewater and industrial water, soil and fertilizers 

after pretreatment of suitable samples (Merck, 2018). According to Permenkes 

No.492/MENKES/PER/IV/2010 regarding air requirements, the required presence 

of nitrite compounds in the distribution network is 50 mg/L. 
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I.  Cyanide (CN-) 

 For the determination of free and liberated cyanide. The method is that the 

cyanide ion reacts with a chlorinating agent to form cyanogen chloride which then 

reacts with 1,3-dimethylbituric acid to form a purple dye (pyridine free). This dye 

is determined photometry (Merck, 2018).  

Cyanogen chloride is a molecule with ClCN connectivity. Carbon and 

chlorine are linked by a single bond, and carbon and nitrogen by a triple bond. It is 

a linear molecule, as are the associated cyanogen halides (NCF, NCBr, NCI). 

Cyanogen chloride is produced by oxidation of sodium cyanide with chlorine. This 

reaction takes place via an intermediate cyanogen ((CN) 2) (Coleman, G. H.; 

Leeper, R. W.; Schulze, C. C. (1946). "Cyanogen Chloride". Inorganic Syntheses. 

Inorganic Syntheses. 2.) 
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J.  Aluminium (Al) 

 In the weak acid method, the aluminum ion acetate buffer solution reacts 

with chromazurol S to form a blue-purple compound that is determined photometry. 

Due to the intrinsic orange coloring of the reagent blank, the measuring solution is 

orange-red to red. The sample material comes from ground water, surface water, 

sea water, drinking water, industrial water, wastewater and percolation water. 

(Merck, 2018). According to Permenkes No.492/MENKES/PER/IV/2010 on water 

requirements, the required presence of cyanide compounds in the distribution 

network is 0.07 mg/L. 

 

K.  Iron (Fe) 

 The method is that all iron ions are reduced to iron (III) ions. In a medium 

with a thioglycolate buffer, it reacts with the triazine derivative to form a 

photometrically determined red-purple complex. This test measures the dissolved 

form of bivalent iron and trivalent iron and fresh colloidal iron (III) hydroxide. The 

sample must be decomposed by digestion before iron oxide, scrap iron hydroxide, 

and complex-bound iron can be measured. Samples can be derived from 

groundwater, surface water, sea water, drinking water, industrial water, wastewater 

and percolation, food after pretreatment of suitable samples (Merck, 2018). 

According to Permenkes No.492/MENKES/PER/IV/2010 regarding water 

requirements, the permitted presence of iron compounds in the distribution network 

is 0.3 mg/L.
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L. Chloride (Cl-) 

 The chloride ion reacts with mercuric (III) thiocyanate to form mercuric (III) 

chloride which is slightly dissociated. The thiocyanate released in the process in 

turn reacts with iron (III) ions to form photometrically determined red iron (III) 

thiocyanates. Samples can be derived from groun water, surface water, sea water 

(after dilution), drinking water, mineral water, industrial water, wastewater and 

percolation water (Merck, 2018). According to Permenkes 

No.492/MENKES/PER/IV/2010 regarding water requirements, the permitted 

presence of chloride compounds in the distribution network is 250 mg/L. 

 

M. Manganese (Mn) 

 The method is in an alkaline solution of manganese (III) ions reacting with 

oxime to form a photometrically determined red-brown complex. Samples can be 

from groundwater, surface water, sea water, drinking water, mineral water, spring 

water, well water. Nutritional solutions for fertilizing, suitable soil after 

pretreatment of samples (Merck, 2018). According to Permenkes 

No.492/MENKES/PER/IV/2010 regarding air requirements, the permissible 

presence of manganese compounds in the distribution network is 0.4 mg/L. 

 

N. Copper Cell (Cu) 

 The method is in ammonia medium, copper (III) ions react with cuprizone 

to form a blue complex which is determined photometry. This test only measures 

copper (III) ions. The sample must be decomposed by digestion before undissolved 

or complex bonded copper can be measured. When hydrogen peroxide is added, 

copper (I) ions are measured at the same time. Cam samples are derived from 

groundwater, surface water, sea water, drinking water, wastewater and infiltration 

water, food after pretreatment of suitable samples (Merck, 2018)
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O. Zinc Cell (Zn) 

 The method is in alkaline solution zinc ions react with pyridylazoresorcinol 

(PAR) to form a red complex that is determined photometrically. The application, 

This test measures only zinc ions. Samples must be decomposed by digestion before 

undissolved or complex-bound zinc can be measured. Sample materials can be from 

groundwater and surface water, drinking water, wastewater and percolating water 

(Merck, 2018). According to Permenkes No.492/MENKES/PER/IV/2010 

regarding water requirements, the required presence of zinc compounds in the 

distribution network is 3 mg/L.
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P. Ammonium (NH4
+) 

 The method is ammonium nitrogen (NH4-N) partly occurs in the form of 

ammonium ions and partly as ammonia. A pH-dependent balance exists between 

the two forms. In highly alkaline solutions, ammonium nitrohen is present almost 

entirely as ammonia, which reacts with the chlorinating agent to form 

monochloramine. This in turn reacts with thymol to form the photometrically 

determined indophenol blue derivative. Due to the intrinsic yellow staining of the 

reagent blank, the measuring solution is yellow-green to green. This test measures 

ammonium ions and dissolved ammonia. Samples can be from groundwater, 

surface water, drinking water containers, sea water (to determine the concentration 

of ammonium in seawater 0.1 ml of 5 mol/L sodium hydroxide solution should be 

added after adding the NH4-1 reagent), wastewater, aquarium water, solution 

nutrients for fertilization, soil and food after pretreatment of appropriate samples 

(Merck, 2018). According to Permenkes No.492/MENKES/PER/IV/2010 

concerning water requirements, the required presence of ammonia compounds in 

the distribution network is 1.5 mg/L. 

 

III.3 Chemical Water Testing Equipment 

A.  Spectroquant NOVA 60  

 The photometer included in the Spectroquant Analysis System differs from 

the conventional photometer as follows: the calibration function of all test 

instruments is stored electronically, the measurement value can be determined 

directly from the display in the desired form. The method for the test kit (Cell Test 

and test reagent) belonging to the Spectroquant analysis system is automatically 

selected via barcode scanning, all scell formats used are identified automatically 

and the correct measuring range is automatically selected.
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In principle, using reagents, the components of the sample to be analyzed 

are converted into colored compounds in certain reactions. The reagent or reagent 

mixture contains in addition to the selective reagent for the parameters to be 

determined a number of adjuvants which are important for the course of the 

reaction. These include, for example, buffers for adjusting the pH to optimal values 

for the reaction, and protective agents that suppress or minimize the effects of 

irritating ions. 

Photometry, when a light beam is transmitted through a colored solution, 

this beam loses its intensity, in other words some of the light is absorbed by the 

solution. Depending on the substance in question, this absorption occurs at a 

specific wavelength. 

Monochromator (narrow band interference, filters, grids are used to select 

the wavelengths of the total spectrum of tungsten-halogen lamps (VIS spectrum), 

deutrium lamps (UV spectrum), or respectively, xenon lamps (Merck, 2020) . 

 

Spectroquant  NOVA 60 
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B.  Spectroquant TR 420 

 The Thermoreactor TR 420 is a dry temperature control device for use in 

the laboratory. It facilitates and protects digestion by reaction cells. 8 temperature 

programs are permanently set. 

• 1: 148 ° C for 120 minutes 

• 2: 120 ° C for 30 minutes 

• 3: 120 ° C for 60 minutes 

• 4: 120 ° C for 120 minutes 

• 5: 100 ° C for 60 minutes 

• 6: 148 ° C for 20 minutes 

• 7: 150 ° C for 120 minutes 

• 8: 100 ° C for 30 minutes 

 

A further 8 temperature programs can be programmed freely. The reaction 

temperature can be adjusted from room temperature to 170 °C, heating time ranging 

from 0 to 180 minutes. The thermoreactor accommodates 24 reaction cells with an 

outer diameter of 16 mm (Merck, 2020). 

 

Spectroquant TR 420
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C.  Cyberscan PC 300  

 PC 300 is a waterproof portable meter. The meter is a microprocessor based 

instrument designed to be practical and allow one-handed operation. It is capable 

of measuring pH, conductivity, TDS and temperature. This meter includes a 

conductivity electrode (cell constant K = 1.0) with a built-in temperature sensor, a 

pH electrode (Instrumen Eutech, 2000). 

 

CyberScan PC 300 

 

D.  Test Kit 

 The test kit is a tool used to detect the level of a compound with qualitative 

and quantitative characteristics with sufficient accuracy that is easy to use and 

operate by various groups. For the test kit reading technique, in the test kit package 

there is a range of colors proportional to the concentration (Sheng, 2008)
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CHAPTER IV 

RESEARCH METHODS 

 

IV.1 Place and Time   

 The research was carried out in several stages, namely the first stage in the 

form of field sampling. Sampling was conducted at Candimulyo Unit, Magelang 

Distric, Central Java on January 13, 2021, Tegalrejo Unit, Magelang Distric, 

Central Java on January 13, 2021, Grabag Unit, Magelang Distric, Central Java on 

January 14, 2021, Secang Unit, Magelang Distric, Central Java on January 14, 

2021. Water quality tests were carried out on January 14, 2021 and January 15, 

2021 at the Drinking Water Laboratory of the Tirta Gemilang Perusahaan Daerah 

Air Minum (PDAM), Magelang Distric. 

 

IV. 2 Tools dan Materials 

IV.2.1 Tools  

 The tools used in the research were ice boxes, ice packs, sample bottles, test 

tubes, pH meter test kits, erlenmeyer tubes, 1 ml, 2 ml, 5 ml, 10 ml, 10 mm, 20 mm, 

and 50 mm cuvert. 

 

IV.2.2 Materials 

 The materials used in the study were 4 water samples from the Saluran 

Rumah (SR) injected with chlorine with different levels of residual chlorine, 

alcohol, distilled water, Free Chlorine test kit, Cr (Chromate) test kit, Nitrite (NO2
-

) test kit, Nitrat (NO3
-) test kit, Cyanide (CN-) test kit, Aluminium (Al) test kit, Iron 

(Fe) test kit, Chloride (Cl-) test kit, Manganese (Mn) test kit, pH, Zinc (Zn) test kit,  

Ammonium (NH4
+) test kit.
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IV. 3 Procedure 

IV.3.1 Field Sampling 

 Carry out chemical sampling by writing the sample code in the appropriate 

sample bottle in a sample book sample with a water bottle washing samples 3 times 

in order to clean the sample bottle after water bottle filling samples with samples. 

Enter the sample bottle into the ice box if it has filled the sample water. 

 

IV.3.2 Free Chlorine 

 Check the pH of a water sample with a specific pH range of 4 - 8. Add a 

drop of dilute sodium hydroxide or sulfuric acid solution to adjust the pH. Entering 

the sample into a test tube as much as 10 ml. Adding 1 ml of blue microspoon Cl2-

1 then dissolving the solid by shaking the test tube, the purpose of shaking the test 

tube is to accelerate the reaction between the Cl2-1 reagent and the sample. Wait 1 

minute for the perfect reaction. In the free chlorine testkit procedure, there is a 

measurement area of 0.05 - 6.00 mg/L Cl2 using 10 mm cuvet, 0.02 - 3.00 mg/L Cl2 

using 20 mm cuvet, 0.010 - 1,000 mg/L Cl2 uses 50 mm, so according to the 

Permenkes regulation, it uses a 20 mm cuvet because it has a very fitting 

measurement range. Transfer the solution into a suitable cuvet. Choosing a method 

with AutoSelector, the AutoSelector function is to perform a live test that is being 

performed. Each testkit has its own AutoSelector. Place cells into Spectroquant 

NOVA 60 so that they can measure the sample.
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From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit has a content of 0.03 mg/L, the Tegalrejo Unit has a content of 

0.02 mg/L, the Grabag Unit has a content of 0.02 mg/L, the Secang Unit has a 

content of 0.02 mg/L. 

 

Illustration of Free Chlorine Test 

 

IV.3.3 Chromium (Cr) 

Check the pH of the sample with a specific pH range of 1 - 9. Adding dilute 

sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 1 small 

tablespoon gray Cr-1 to the dry test tube. The test tube must be dry or not wet at all 

because if it is wet then the powder from Cr-1 will dissolve. Adding 6 drops of Cr-

2 then shaking the test tube to dissolve the solid, the purpose of shaking the test 

tube is to speed up the reaction between the mixture of water samples and Cr-2. 

Add 5.0 ml of the sample with a pipette and mix it so that the reaction can take 

place perfectly. Wait 1 minute for the reaction to be complete.
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In the chromate testkit procedure, there is a measurement range of 0.05 - 

3.00 mg/L Cr using 10 mm cuvette, 0.03 - 1.50 mg/L Cr using 20 mm cuvette, 0.010 

- 0.600 mg/L Cr using 50 mm, then according to the Permenkes regulation, a 20 

mm cuvet is used because it has the right measurement range. Transfer the solution 

to the appropriate cells. Choosing a method with AutoSelector, the AutoSelector 

function is to perform a live test that is being performed. Each testkit has its own 

AutoSelector. Place cells into Spectroquant NOVA 60 so that they can measure the 

sample. From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit contains <0.03 mg/L, the Tegalrejo Unit contains <0.03 mg/L, 

the Grabag Unit contains <0.03 mg/L, the Secang Unit contains <0.03 mg/L. 

 

Cr Test Illustration 
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IV.3.4 Nitrite (NO2
-) 

 Check the pH of the sample, specified range pH 2 – 10. If required add dilute 

sulfuric acid drop by drop to adjust the pH. Pipette 5,0 ml of the sample into a test 

tube. Add 1 level of blue microspoon of NO2-1. Shake vigorously to dissolve the 

solid substance. Check again the pH, specified range pH 2,0 – 2,5. If required, add 

dilute sodium hydroxide solution or sulfuric acid drop by drop to adjust the pH. 

After that, wait for 10 minutes for good finishing reaction.  

 In the nitrite testkit procedure, there is a measurement range of 0,07 – 3,28 

mg/L NO2 using 10 mm cuvette, 0,03 – 1,64 mg/L NO2 using 20 mm cuvette, 0.007 

– 0,657 mg/L NO2 uses 50 mm, so according to the Permenkes regulation, the cuvet 

used is 10 mm in size because it has a very fitting measurement range, not too small 

and not too big.
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The results that can be obtained are that the Candimulyo Unit contains 0,05 

mg/L, the Tegalrejo Unit contains 0,06 mg/L, the Grabag Unit contains 0,06 mg/L, 

the Secang Unit contains 0,06 mg/L. 

 

 

Nitrire Test Illustration  
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IV.3.5 Nitrate (NO3
-) 

Check the pH of the sample with a specific pH range 2 - 10. Adding dilute 

sodium hydroxide solution or sulfuric acid drop by drop to adjust the pH. Put 5.0 

ml of sample into the test tube. Adds 1 level of blue microspoon NO2-1. Dissolve 

solid substances (NO2-1) by shaking a test tube. Adding a dilute sodium hydroxide 

solution or sulfuric acid drop by drop to adjust the pH. Wait 10 minutes for the 

reaction to be complete. 

In the nitrate testkit procedure, there is a measurement range of 4.4 - 110.7 

mg/L NO3 using 10 mm cuvette, 2.2 - 55.3 mg/L NO3 using 20 mm cuvette, 0.4 - 

22.1 mg/L NO3 uses 50 mm, so according to Permenkes regulations, use a 20 mm 

cuvet because it has the right measurement range. 

Transfer the solution to the appropriate cells. Choosing a method with 

AutoSelector, the AutoSelector function is to perform a live test that is being 

performed. Each testkit has its own AutoSelector. Place cells into Spectroquant 

NOVA 60 so that they can measure the sample. 



27 
 

From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit contains 12.8 mg/L, the Tegalrejo Unit contains 21.5 mg/L, the 

Grabag Unit contains 17.9 mg/L, the Secang Unit contains 12.3 mg/L. 

 

Nitrate Test Illustration 

 

IV.3.6 Cyanide(CN-)  

Check the pH of the sample with a certain pH range of 4.5 - 8.0. If necessary, 

add the dilute sodium hydroxide solution of sulfuric acid drop by drop to adjust the 

pH. Add 10 ml of the sample into the empty round cell. Add 1 dose of CN-1 using 

a green dose meter cap, cover the cell with a screw cap. Heat the test tube in the 

Spectroquant TR 420 thermoreactor at 120 oC for 30 minutes. Remove the cells 

from the Spectroquant TR 420 thermoreactor and place them on a test tube rack to 

cool to room temperature.  
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The purpose of using the Spectroquant TR 420 tool is to accelerate the 

reaction between water samples and CN-1. Shake the test tube before opening the 

lid. Add 3 drops of CN-2 cap with screw cap and mix, the pre-treated sample. Add 

5.0 ml of the pre-treated sample to the empty round cell. Adding 1 level CN-3 green 

microspoon, cover the cell with screw cap. Shaking the test tube to dissolve the 

solid and accelerate the reaction that occurs between the air sample mixture with 

CN-3. Adding 1 blue microspoon level CN-4, closing the test tube with the lid. 

Strong shaking of cells to dissolve solids. Wait 10 minutes for the reaction to be 

complete. 

In the cyanide test kit procedure, there is a measurement range of 0.010 - 

0.500 mg/L CN using 10 mm cuvette, 0.005 - 0.250 mg/L CN using 20 mm cuvette, 

0.0020 - 0.100 mg/L CN using 50 mm, so according to Permenkes regulations, use 

a cuvette size of 20 mm because it has the right measurement range. Transfer the 

solution to the appropriate cuvette.  
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Choosing a method with AutoSelector, the AutoSelector function is to 

perform a live test that is being performed. Each testkit has its own AutoSelector. 

Place cells into Spectroquant NOVA 60 so that they can measure the sample. From 

measuring using Spectroquant NOVA 60, obtained results, the Candimulyo Unit 

has a content of <0.005 mg/L, the Tegalrejo Unit has a content of <0.005 mg/L, the 

Grabag Unit has a content of 0.05 mg/L, the Secang Unit has a content of <0.005 

mg/L. 

 

 

CN Test Illustration 
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IV.3.7 Aluminium (Al) 

Check the pH of the sample with a certain pH range 3 - 10. Adding dilute 

sodium hydroxide solution or sulfuric acid drop by drop to adjust the pH. Add 5.0 

ml of sample to the test tube. Adding 1 level of blue Al-1 microspoon into the test 

tube then dissolving the solid. Add 1.2 ml of Al-2 with a pipette then shake the test 

tube to mix it. Add 0.25 ml of Al-3 with a pipette then shake the test tube to mix it. 

Waiting for 2 minutes so that the resulting reaction is complete. In the aluminum 

testkit procedure, there is a measurement area of 0.10 - 1.20 mg/L using 10 mm 

cuvette, 0.05 - 0.60 mg/L Al using 20 mm cuvette, 0.020 - 0.200 mg/L Al using 50 

mm , then according to the Permenkes regulation, use a 20 mm cuvet because it has 

the right measurement range. Transfer the solution to a suitable cuvet. Choosing a 

method with AutoSelector, the AutoSelector function is to perform a live test that 

is being performed. Each testkit has its own AutoSelector. Place cells into 

Spectroquant NOVA 60 so that they can measure the sample. 

.  
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From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit contains <0.05 mg/L, the Tegalrejo Unit has a content <0.05 

mg/L, the Grabag Unit contains 0.04 mg/L, the Secang Unit contains < 0.05 mg/L. 

 

Illustration of the Al Test 

 

IV.3.8 Iron (Fe) 

Check the pH of the sample with a specific pH range of 1 - 10. Adding dilute 

sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 5.0 ml of 

sample to the test tube. Add 3 drops of Fe-1 then shake the test tube to mix it. Wait 

3 minutes for the reaction to be complete. 
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In the iron test kit procedure, there is a measurement area of 0.05 - 5.00 

mg/L Fe using 10 mm cuvette, 0.03 - 2.50 mg/L Fe using 20 mm cuvette, 0.005 - 

1,000 mg/L Fe using 50 mm, 0.0025 - 0.5000 mg/L Fe uses a 100 mm cuvette, so 

according to Permenkes regulations, use a 20 mm cuvette because it has the right 

measurement range. Transfer the solution to a suitable cuvet. Choosing a method 

with AutoSelector, the AutoSelector function is to perform a live test that is being 

performed. Each testkit has its own AutoSelector. Place cells into Spectroquant 

NOVA 60 so that they can measure the sample. 

From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit contains 0.10 mg/L, the Tegalrejo Unit has a content of 0.05 

mg/L, the Grabag Unit has a content of 0.05 mg/L, the Secang Unit has a content 

of 0.05 mg/L. 

 

Illustration of Fe Test 
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IV.3,9 Chloride (Cl-) 

Check the pH of the sample with a specific pH range of 1 - 12. Adding dilute 

sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 1.0 ml of the 

sample to the test tube. Add 2.5 ml of Cl-1 with a pipette then shake the test tube to 

mix it. Add 0.50 ml of Cl-2 with a dropper and mix. The purpose of shaking is to 

accelerate the reaction between the sample and the Cl-1 reagent. Wait 1 minute for 

the reaction to be complete. 

In the chloride test kit procedure, there is a measurement range of 10 - 250 

mg/L Cl using 10 mm cuvette, 2.5 - 25.0 mg/L Cl use 10 mm cuvette, so according 

to Permenkes regulations, use a 20 mm cuvette size because it has a range 

measurement 10 - 250 mg/L Cl. Transfer the solution to a suitable cuvet. Choosing 

a method with AutoSelector, the AutoSelector function is to perform a live test that 

is being performed. Each testkit has its own AutoSelector. Place cells into 

Spectroquant NOVA 60 so that they can measure the sample.  
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From measuring using Spectroquant NOVA 60, obtained results, the 

Candimulyo Unit contains 10 mg/L, the Tegalrejo Unit contains 11 mg/L, the 

Grabag Unit contains 21.5 mg/L, the Secang Unit contains 26.3 mg/L. 

 

Illustration of the Chloride Test 

 

IV.3.10 Manganese (Mn) Test 

Check the pH of the sample with a specific pH range of 1 - 12. Adding dilute 

sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 5.0 ml of 

sample to the test tube. Add 4 drops of Mn-1 and mix. Check pH, specific pH 

approx 11.5. Add 2 drops of Mn-2 and then stir the solution so that it mixes 

completely. The purpose of mixing is to speed up the reaction. Wait 2 minutes for 

the perfect reaction. Add 2 drops of Mn-3 and mix. Wait 10 minutes for the reaction 

to be complete.  
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In the manganese testkit procedure, there is a measurement range of 0.50 - 

10.00 mg/L Mn using 10 mm cuvette, 0.25 - 5.00 mg/L Mn using 20 mm cuvette, 

0.010 - 2,000 mg/L Mn using cuvet 50 mm, then according to the Permenkes 

regulation, a 20 mm cuvet is used because it has the appropriate measurement range. 

Transfer the solution to a suitable cuvet.  

Choosing a method with AutoSelector, the AutoSelector function is to 

perform a live test that is being performed. Each testkit has its own AutoSelector. 

Putting cells into Spectroquant NOVA 60, measure. The results obtained are that 

the Candimulyo Unit contains 0.09 mg/L, the Tegalrejo Unit contains 0.22 mg/L, 

the Grabag Unit contains 0.09 mg/L, the Secang Unit contains 0.09 mg/L. 

 

Illustration of the Mn Test 
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IV.3.11 pH Measurement 

To measure the pH of the water sample, do it with the CyberScan PC 300 

tool, for the water sample to remain in the sample bottle, measure the water sample 

directly in the sample bottle by entering the pH electrode. Rinse the pH electrode 

with deionized or distilled water before measuring the pH to remove impurities that 

stick to the probe body, if the pH electrode is dehydrated, soak for 30 minutes in 

the Eutecg Instruments electrode storage solution or 2M - 4M KCl solution. 

Selecting the ON button to turn on the meter. Press the MODE button to select pH 

measurement mode. The MEAS annuaciator appears at the top center of the LCD. 

The ATC indicator appears in the lower right corner for the Automatic Temperature 

Compensation indicator. 

Insert the probe into the sample. Since the conductivity cell contains a 

temperature sensor, adjust the cell to be immersed in your solution, when 

immersing the probe into the sample, the sensor or electrode glass bulb should be 

immersed into the sample, stirring the probe gently into the sample. to make a 

homogeneous sample. 

Waiting for the pH reading of the sample. The results that can be obtained 

are the Candimulyo Unit with a pH of 7,12, the Tegalrejo Unit with a pH of 7.32, 

the Grabag Unit with a pH of 7.32, the Secang Unit with a pH of 7.87. 

 

pH measurement

used to measure pH 
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IV.3.12 Zinc Cell (Zn) 

Check the pH of the sample with a certainrange of pH 1 - 7. J Add a drop of 

dilute sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 10 ml 

of the sample to the reaction tab. Add 1 teaspoon of green Zn-1K measure and shake 

the solution to dissolve the sample-reagent mixture solution. Add 0.50 ml of Zn-2K 

into the test cell, cover with a lid of the test tube, and then shake the test tube. Add 

2.0 ml of the sample-reagent mixture with a cell cap pipette with screw cap, and 

stir. Add 5 drops of Zn-3K, cover the cells with screw caps, and stir. The purpose 

of mixing is to speed up the reaction that occurs. Wait 15 minutes for the reaction 

to be complete. 

Place the cells into the compartments. Align the marks on the cell with those 

on the photometer. Zinc tested not using AutoSelector, because the test tube in this 

Zinc test is special and can be tested directly by inserting the special test tube into 

the AutoSelector place on Spectroquant NOVA 60.  

The results that can be obtained are the Candimulyo Unit contains 0.003 

mg/L, the Tegalrejo Unit contains 0.011 mg/L, the Grabag Unit contains 0.073 

mg/L, the Secang Unit contains 0.0021 mg/L. 

 

Illustration of Zn Test
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IV.3.13 Ammonium (NH4
+) 

Check the pH of the sample with a certainrange of pH 4 - 13. Add a drop of 

dilute sodium hydroxide or sulfuric acid solution drop by drop to adjust the pH. 

Add 5.0 ml of the sample into the test tube. Add 0.60 ml of NH4-1 with pieptte and 

then shake the solution that was added. Add 1 teaspoon of blue NH4-2 level. The 

purpose of shaking the solution is to dissolve it and speed up the reaction. Wait 10 

minutes for the reaction to be complete. Add 4 drops of NH4-3 and mix. The 

purpose of mixing is to speed up the reaction that occurs. Leave the solution for 

another 5 minutes.  

In the ammonia test kit procedure, there is a measurement area of 0.50 - 3.86 

mg/L NH4
+ using 10 mm cuvette, 0.03 - 1.50 mg/L NH4

+ using 20 mm cuvette, 

0.010 - 0.500 mg/L NH4
+ use a 50 mm cuvette, according to the Permenkes 

regulation, use a 20 mm cuvette because it has the appropriate measurement range. 

Transfer the solution to a suitable cuvet. Choosing a method with AutoSelector, the 

AutoSelector function is to perform a live test that is being performed. Each testkit 

has its own AutoSelector. Place cells into Spectroquant NOVA 60 so that they can 

measure the sample. 
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The results obtained are that the Candimulyo Unit contains <0.03 mg/L, the 

Tegalrejo Unit has a content of <0.03 mg/L, the Grabag Unit has a content of <0.03 

mg/L, the Secang Unit has a content of 0.03 mg/L. 

 

Illustration of Ammonium Test 
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CHAPTER V 

RESULTS AND DISCUSSION 

 

Has conducted research with the title "Water in terms of the source obtained, 

processing techniques and quality analysis for consumption water" using 

photometric methods and test kits. There are 16 types of test kits, namely free 

chlorine, Arsenic (As), Flouride (F-), Cromium (Cr), Cadmium (Cd), Nitrite (NO2
-

), Nitrate (NO3
+), Cyanide (CN-), Aluminum (Al), Iron (Fe), Chloride (Cl-), 

Manganese (Mn), pH, Zinc (Zn), Copper (Cu), Ammonia (NH4
+). But that can be 

used in the test only free chlorine, Cromium (Cr), Nitrite (NO2
-), Nitrate (NO3

+), 

Cyanide (CN-), Aluminum (Al), Iron (Fe), Chloride (Cl-) , Manganese (Mn), pH, 

Zinc (Zn), Ammonia (NH4
+), because the test kit that cannot be used in testing has 

not yet been procured by PDAM Tirta Gemilang Magelang Distric. 
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The Result from All of the Test  

 

No 

 

Test Result 

Place 

Candimulyo Tegalrejo Grabag Secang 

 

1. 

 

Free Chlorine 0,03 mg/L 0,03 mg/L 0,03 mg/L 0,03 mg/L 

 

2. 

 

Chromium (Cr) <0,03 mg/L <0,03 mg/L <0,03 mg/L <0,03 mg/L 

 

3. 

 

Nitrite (NO2
-) 0,05 mg/L 0,05 mg/L 0,05 mg/L 0,05 mg/L 

 

4. 

 

Nitrate (NO3
-) 12,8 mg/L 12,8 mg/L 12,8 mg/L 12,8 mg/L 

 

5. 

 

Cyanide (CN) <0,005 mg/L <0,005 mg/L <0,005 mg/L <0,005 mg/L 

 

6. 

 

Aluminium (Al) <0,05 mg/L <0,05 mg/L <0,05 mg/L <0,05 mg/L 

 

7. 

 

Iron (Fe) 0,10 mg/L 0,10 mg/L 0,10 mg/L 0,10 mg/L 

 

8. 

 

Chloride (Cl-) 10 mg/L 10 mg/L 10 mg/L 10 mg/L 

 

9. 

 

Manganese (Mn) 0,09 mg/L 0,09 mg/L 0,09 mg/L 0,09 mg/L 

 

10. 

 

pH 7,12 7,12 7,12 7,12 

 

11. 

 

Zinc Cell (Zn) 0,003 mg/L 0,003 mg/L 0,003 mg/L 0,003 mg/L 

 

12. 

 

Ammonium (NH4
+) <0,03 mg/L <0,03 mg/L <0,03 mg/L <0,03 mg/L 
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V.1 Free Chlorine Test 

 The method of this test is in a solution of free chlorine weak acid reacts with 

isopropyl-p-phenylenediamine (DPD) to form a photometrically determined red-

purple dye (Merck, 2018) 

From the 4 samples, the results of the Free Chlorine test show that the 

consumption water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

free chlorine compounds in the permissible distribution network is 0.2 - 0.6 m. 

 

V. 2 Chromium (Cr) Test 

The method of this test is in a weak phosphorus solution the chromium (VI) 

ion reacts with diphenylcarbazide to form chromium (III) and diphenylcarbazone, 

which forms a red-purple complex (Merck, 2018).  

From the 4 samples the Chromate (Cr) test results show that the 

consumption water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

chromium (Cr) compounds in the permissible distribution network is 0.05 mg/L. 
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V.3 Nitrite (NO2
-) Test 

The method used in this test is in a solution of nitric ionic acid reacting with 

sulfanilic acid to form a diazonium salt, which then reacts with N- (1naphthyl) 

ethylenediamine dihydrochloride to form azo red velvet dye. This dye is determined 

photometry (Merck, 2018). 

From 4 samples, the Nitrite test results show that the consumption water is 

safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

nitrite compounds in the allowed distribution of the network is 3 mg/L. 

 

V.4 Nitrate (NO3
-) Test 

 The method used in the nitrate test is in a solution of sulfate and phosphate 

nitrate ion reacts with 2,6-dimethylphenol (DMP) to form 4-nitro-2,6-

dimethylphenol which is determined photometry (Merck, 2018). 

From 4 samples, the Nitrate test results show that the consumption water is safe 

(chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

nitrate compounds in the permissible network distribution is 50 mg/L.
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V.5 Cyanide (CN) Test 

 The method used in this test is the cyanide ion reacts with the chlorinating 

agent to form cyanogen chloride which then reacts with 1,3-dimethylbituric acid to 

form a purple dye (free of pyridine) (Merck, 2020). 

From the 4 samples, the cyanide test results show that the consumption 

water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

cyanide compounds in the permissible network distribution is 0.07 mg/L. 

 

V. 6 Aluminium (Al) Test  

 The method used in this test is for weak acids, the aluminum ion acetate 

buffer solution reacts with chromium azurol S to form a blue-purple compound 

determined photometry (Merck, 2020). 

From the 4 samples, the aluminum test results show that the consumption 

water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 regarding water requirements, the presence of 

aluminum compounds in the permissible distribution network is 0.2 mg/L. 

 

V.7 Iron (Fe) Test 

 The method used in this test is that all iron ions are reduced to iron (III) ions. 

In a medium with a thioglycolate buffer, this substance reacts with the triazine 

derivative to form a photometrically determined red-purple complex (Merck, 2020). 

From the 4 samples, the results of the Iron test show that the consumption 

water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

iron compounds in the permissible network distribution is 0.3 mg/L.
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V.8 Chloride (Cl-) Test 

 The method used in this test is the chloride ion reacts with mercuric (III) 

thiocyanate to form mercury (III) chloride which is slightly dissociated. The 

thiocyanate released in the process in turn reacts with iron (III) ions to form 

photometrically determined red iron (III) thiocyanates (Merck, 2020). 

From the 4 samples, the Chloride test results show that the consumption 

water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

chloride compounds in the permissible distribution network is 250 mg/L. 

 

V. 9 Manganese (Mn) Test 

 The method used in this test is in an alkaline solution the manganese 

(III) ion reacts with oxime to form a red-brown complex that is determined 

photometrically (Merck, 2020).  

From the 4 samples, the results of the Manganese test show that the 

consumption water is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

manganese compounds in the permissible network distribution is 0.4 mg/L.
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V. 10 pH Test 

From the 4 samples, the pH test results indicate that the consumption water 

is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

pH in the allowed distribution network is 6.5 - 8.5. 

 

IV.11 Zinc Cell (Zn) Test 

 In this test, using the method in an alkaline solution of zinc ions reacting 

with pyridylazoresorcinol (PAR) to form a red complex determined photometry. 

This test only measures zinc ions. The sample must be decomposed by digestion 

before insoluble or complex-bound zinc can be measured (Merck, 2020). 

From the 4 samples, the zinc test results show that the consumption water is safe 

(chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 concerning water requirements, the presence of 

zinc compounds in the permissible network distribution is 3 mg/L.
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V.12 Ammonium (NH4
+) Test 

In this test using the ammonium nitrogen (NH4-Nmethod)partly in the form 

of ammonium ions and partly in the form of ammonia. A pH-dependent balance 

exists between the two forms.  

In highly alkaline solutions, ammonium nitrohen is present almost entirely 

as ammonia, which reacts with the chlorinating agent to form monochloramine. 

This in turn reacts with thymol to form the photometrically determined indophenol 

blue derivative. Due to the intrinsic yellow staining of the reagent blank, the 

measuring solution is yellow-green to green. This test measures ammonium ions 

and dissolved ammonia (Merck, 2020). 

From 4 samples, the Ammonia test results show that the consumption water 

is safe (chemically) to use because according to Permenkes 

No.492/MENKES/PER/IV/2010 regarding water requirements, the presence of 

ammonia compounds in the allowed distribution of the network is 1.5 mg/L.
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CHAPTER VI 

CONCLUSION 

VI.1 Conclusion 

From all chemical tests conducted, the results obtained, the moisture content 

in the water does not exceed the threshold set by Permenkes 

No.492/MENKES/PER/IV/2010 

 

VI.2 Suggestion 

Should be done in a more detailed way in order to get the most out of the results.
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ATTACHMENT 

SOP Pengambilan Sampel di Lapangan  
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Free Chlorine Test 
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Chromate Test  
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Nitrite Test 
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Nitrate Test 
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Cyanide Test  
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Aluminium Test 
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Iron Test 
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Chloride Test  
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Manganese Test 
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Zinc Cell Test 
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Ammonium Test 
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Implementation of the Free Chlorine Test

 

 

Pengocokan Sampel yang Sudah di Campur dengan Reagen 
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Pengukuran Suatu Kandungan yang Terdapat didalam Sample Menggunakan Alat 

“Spectroquant NOVA 60” 

 

Pelaksanaan Uji NO2
- 

 

Pelaksanaan Uji NO3
- 
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Pelaksanaan Uji CN 

 

 

 

Pelaksanaan Uji Aluminium  
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Pelaksanaan Uji Fe 

 

 

Pelaksanaan Uji Chloride  

 

Pelaksanaan Uji Manganese  
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Pengukuran pH pada Sampel dengan Menggunakan Alat CyberScan PC 300 

 

 

Pelaksanaan Uji Zinc 
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Pelaksanaan Uji Ammonium 

 

 

Pengambilan Sample 

 

 


