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CHAPTER 1
PRELIMINARY
1.1Background

Clean water is one of the basic necessities for human survival. To fulfill the
need for clearwater, 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. Asresult, 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 veater
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
consideation 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 recodede

standards?



1.3Purpose

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

chlorinei nj ected Ahousehold canal so.

1.4 Benefits

The benefit obtained from this research is that it can compare the levels of
each of the water samples so thaii gan use water that is suitable for consumption

from a chemical side.

1.5Time 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 (PDAMRagelang
Regency, which is located on Jalan Soekdtflatta 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 toFriday 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 Sanitatid_aboratory of PDAM Tirta Gemilang
Magelang Regency.



PDAM Tirta GemilangMagelang Distric Centra Java adalahe of the
regional drinking water providers in Indonesia that participated the
Environmental Seiiges Program (E9Hunded bythe United States Agency for
International Development (USAID)ncluded in the scope of ESP technical
assistance is opening PDAMs access to the domestic financial market to implement
its future developmergrograms. PDAM Magelang Distritas he greatest asset in
carrying out its activities, namely the availability of abundant wsaerces in the
Magelang Districarea. From the latest data, the district has 57 springs with an
overall yield potentiabf 9400 liters per second ), which can & 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 &51/S, of
which only 403.5 \B are used by PDAM$DAI, 2006).



CHAPTER Il
A GENERAL DESCRIPTION OF THE COMPANY

[I.1 Company/Agency Profile
The Regional Drinking Water Compan)

MagelangRegency as one of the Regiofiavned 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 #ngidhal 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 2030.1t is also intended
to improve thewelfare 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 resporesiibierity to
the regions in a proportionate manner which is manifested by regulations,
distribution and utilization of natural resources, especially to PDAMSs in
carrying out community services in the field of clean water supply.

The role of PDAM as a Regnally 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 theegion.

2. Contribute to local revenue.

3. Supporting regional development.

4. Supporting national development



And no less important is
1.1 Improve the welfare of the community, especially in the field of
drinking water, ad
1.2 improve the welfare of company employees
(RKAP, 2021)
[1.2 Company Vision

ARnTo be the Best Performing Company a

[1.3 Company Mission

1. Increasing Human Resources with Integrity, Discipline, Ethics,
Dynamic, andProsperity.
Increase and take an active role in the conservation of water sources.
Improve Service and Service Coverage.
Increasing Information Technologyased Customer Information

Increasing Original Regional RevenGentribution

[I.4 Laboratory Water Treatment

In this laboratory is tasked to test the water aairiteeach 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.

I1.5 Warehouse

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

ready to install



CHAPTER 1l

LITERATURE REVIEW

I . 1Water

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 bindrbgen atoms, so that
hydrogen atoms have positive ions, while oxygen atoms have negative ions. From
these ions, each water molecule has a dipole moivgater Treatment Basic

Principle, Technical Learning College, 2018).

[Il . 2Chlorine Injection

One wayto 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 chlane. 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 arefaw things to note when using chlorine compounds. According
to Permenkes N0.492/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.



This needs to be considered because if the presence of free chlorine residual
in the distribuibn network is less than 0.2 nhg/it is likely that the disinfectant
ability will decrease so that the number of pathogens can imcrisBsanwhile, if
the remaining free chlorine in the distributiaetwork is more than 0.5 nhg/the
raw water will be detrimental to the health of customers who are consuming the

water.

[11.3 Chemical Water T esting

A. pH Measurement

pH is areference 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 determininglzsé in water,
because pH 7 is pure wateneaning it is not acidic and not alkaline. pH can be
measured with a glass electrode, pH meter, or using pH (afzer Treatment
Basic Principle, Technical Learning College, 2018kcording to Permenkes
N0.492/MENKES/PER/IV/2010 on water requiremente permissible presence
of pH in the distribution network is 6:38.5.



B. Free Chlorine

For the determination of free chlorine. The method in a solution of free
chlorine weak acid reacts with diprogyphenylenediamine (DPDjo form a
photometrically determined redolet dye. We can use samples from swimming
pool water, drinking water, and disinfectant soluti@Merck, 2018) According to
Permenkes N0.492/MENKES/PER/IV/2010 regarding water requirements, the
presence of freehlorine compounds in the permitted distribution network is-0.2
0.6 mg/L

H N H H ' H
N* N*
cl,
.
N* N*
Ve | ~ S ™
Et H Et Et Et
DPD WURSTER DYE
(colorless) (magenta - colored)

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 daitinguish between the two forms of
free chlorine: HOCI, and OCIRemember, the amount of HOCI and Oi@l 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 Q@lless efttient 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.)



C. Arsenic (As)

The method is that ian acid solution of the arsenic compound is reduced
with a mixture of reducing agents consisting of zinc, fih) (chloride, and
potassium iodide to form arsine, this in turn reacts in an absorption tube with
diethyldithiocarbamate silver to form a photetmcally determined red compound.

We can use samples derived from ground water and surface water, drinking water,
waste wate(Merck, 2018).

D. Flouride (FY)

In this method in a weak acid buffered solution, the fluoride ion reacts with
the alizarin complexon and lanthanumhl X to become of the photometrically
determined complex violet. This test does not measure the complex fluorine
compounds as occurs in sogases in galvanic water. Samples that can be used are
groundwater, surface water, seawater, drinking water, mineral water, wastewater

and percolation watefMerck, 2018),

E. Chromium (Cr)

For the determination of chromium (VI). The method in a weakgnmsis
solution of chromium (V1) ions reacts with diphenylcarbazide to form chromium
() and diphenylcarbazone, which form a-mdple complex. This complex is
determined photometry. In application, this test measures the chromium (VI)
present in the saple as chromate or dichromate ions. The sample must be broken
down by digestion before complsound chromium I{I) can be measured.
Samples come from groundwater, surface water, sea water, drinking water,

industrial water, wastewater and percolation wéerck, 2018).

According to Permenkes N0.492/MENKES/PER/IV/2010 regarding water
requirements, the presence of chromium (IV) compounds in the required network
distribution is 0.05 mg/L.



O . O
e T 0

The reaction between chromium (\dhd 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 pmatrically 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, dnateng
industrial wate(Merck , 2018)

G. Nitrite (NO?2)

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 (1-naphthyl) ethylenediamine
dihydrochloride to form azo red velivdye. This dye is determined photometry.
Samples can come from groundwater, drinking water, surface water, sea water,
wastewater, food and soil according to the sample pretreatfiemtk, 2018).
According to PermenkesN0.492/MENKES/PER/IV/2010 regarding air
requirements, the required presence of nitrite compounds in the distribution

network is 3 mg/L.

H. Nitrat e (NO3)

The method is in a solution of sulfate sulfate and nitrate ions reacting with
2,6-dimethylphenol (DMP) to form -hitro-2,6-dimethylphenol determined
photometry. Applicability, this test is not suitable for determinations in waters with
chloride levels exceeding 1000 mgdnd COD values exceeding 500 mgi/e
can use samples derivém groundwater, drinking and surface water, mineral
water, spring water, well water, wastewater and industrial water, soil and fertilizers
after petreatment of suitable sampl@gerck, 2018).According to Permenkes
No0.492/MENKES/PER/IV/2010 regardingraequirements, the required presence

of nitrite compounds in the distribution network is 50 mg/L.

11



[. 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 1,3limethylbituric acid to form a purple dye (pyridine free). This dye
is determinegohotometry(Merck, 2018).

Cyanogen chloride is a molecule with CICN 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 ((CNt@eman, G. H,;
Leeper, R. W.; Schulze, C. C. (1946). "Cyanogen Chloride". Inorganic Syntheses.

Inorganic Syntheseg.)

12



J.  Aluminium (Al)

In the weak acid method, the aluminum ion acetate buffer solution reacts
with chromazurol S to form a blysurple compound that is determined photometry.
Due to the intrinsic orange coloring of the reagaank, the measuring solution is
orangered 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 No0.492/MENKES/PER/IV/2@t0Owater
requirements, the required presence of cyanide compounds in the distribution
network is 0.07 mg/L.

K. lron (Fe)

The method is that all iron ions are reduced to it {ons. In a medium
with a thioglycolate buffer, it reacts with the triazine derivative to form a
photometrically determined reaurple complex. This test measures the dissolved
form of bivalent iron and trivalent iron and fresh colloidal irdh)(hydroxide. The
sample must be demposed by digestion before iron oxide, scrap iron hydroxide,
and complexoound iron can be measured. Samples can be derived from
groundwater, surface water, sea water, drinking water, industrial water, wastewater
and percolation, food after pretreatmerit smitable sampleg{Merck, 2018).
According to Permenkes No0.492/MENKES/PER/IV/2010 regarding water
requirements, the permitted presence of iron compounds imsthéuation network
is 0.3 mg/L

13



L. Chloride (CI)

The chloride ion reacts with mercuridl | thiocyanate to form mercurid()
chloride which is slightly dissociated. The thiocyanate released in the process in
turn reacts with ironl{l) ions to form photometrically determined red irdh)(
thiocyanates. Samples can be derived from groun waidgigce water, sea water
(after dilution), drinking water, mineral water, industrial wategstewater and
percolation water (Merck, 2018)  According to Permenkes
N0.492/MENKES/PER/IV/2010 regarding water requirements, the permitted

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

M. Manganese (Mn)

The method is in an alkaline solution of manganésgipns reacting with
oxime to form a photometrically determined {i@@dwn complex. Samples can be
from groundwater, surface water, seater, drinking water, mineral water, spring
water, well water. Nutritional solutions for fertilizing, suitable soil after
pretreatment of samples(Merck, 2018). According to Permenkes
No0.492/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, copgdr) jons react with cuprizone
to form a blue complex which is determined photometry. Té8s only measures
copper (1) 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
grourdwater, surface water, sea water, drinking water, wastewater and infiltration

water, food after pretreatment of suitable sam(éerck, 2018)

14



O. Zinc Cell (Zn)

The method is imlkaline solution zinc ions react wigyridylazoresorcinol
(PAR) to form a red complex that is determined photometric@hg. application,
This test measures only zinc ions. Samples must be decomposed by digestion before
undissolved or compleRound zinc can be measur&hmple materials cdoe from
groundwater and surface water, drinking water, wastewater and percolating water
(Merck, 2018) According to Permenkes No0.492/MENKES/PER/IV/2010
regarding water requirements, the required presence of zinc compounds in the
distribution network is 3 /L.

15



P. Ammonium (NH4")

The method is ammonium nitrogen (MN) partly occurs in the form of
ammonium ions and partly as ammonia. A-gépendent 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 measugisolution is yellowgreen 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 ammonum in seawater 0.1 ml of 5 moldodum hydroxide solution should be
added after adding the NH reagent), wastewater, aquarium water, solution
nutrients for fertilization, soil and food after pretreatment of appropriate samples
(Merck, 2018). According to Permenkes No0.492/MENKES/PER/IV/2010
concerning water requirements, the required presence of ammonia compounds in

the distribution network is 1.5 mg/L.

[11.3 Chemical Water Testing Equipment
A. Spectroquant NOVA 60

The photometer included in the Spectroquant Ansiggstem 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 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.

16



In principle, using reages, 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 artamt 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 beamtimnsmitted 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 interénce, filters, grids are used to select
the wavelengths of the total spectrum of tungstelogen lamps (VIS spectrum),
deutrium lamps (UV spectrum), or respectively, xenon lagiesck, 2020) .

(2) Display

(@ Menu call/Enter key

@ scroll key

(® Absorbance measure-
ment key

@Concentrahon measure-
ment key

(©) Notch for cell alignment

(D Round cell shaft

(®) Storage space for
analysis regulations
(short form)

(® Cover with integrated
on/off switch

(@ Rectangular cell shaft

(@) Keypad: numeric key-

) pad, cursor function,
erase, comma

Spectroquant NOVA 60
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B. Spectoquant 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.

: 148 ° C for 120 minutes
: 120 ° C for 30ninutes

: 120 ° C for 60 minutes
120 ° C for 120 minutes
: 100 ° C for 60 minutes

: 148 ° C for 20 minutes

: 150 ° C for 120 minutes
: 100 ° C for 30 minutes

=4 =/ =4 =4 =4 4 4 =
0 N o o b~ W N P

A further 8 temperature programs can be programmed freely. The reaction
temperature can be adjusfeaim room temperature to 17C;’heating time ranging
from O to 180 minutes. The thermoreactor accommodates 24 reaction cells with an
outer diameter of 16 mifMerck, 2020).

Protective cover

Thermoblock with cell shafts

Display

HIWIN| -

Keypad

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-baeded operation. It is capable
of measuring pH, conductivity, TDS and temperature. This meter includes a
conductivityelectrode (cell constant K = 1.0) with a btiittemperature sensor, a

pH electrodd€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 quatitative 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 concentré8bang, 2008)
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CHAPTER IV

RESEARCH METHODS

IV .1Place 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, 20dEkgalrejo Unit, Mgelang Distri¢
Central Java on January 13, 208%rabag Unit, Magelang Distri€entral Java on
January 14, 2021Secang Unit, Magelang Distri€entral 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 Gemild&®yusahaan Daerah
Air Minum (PDAM), Magelang Distric

IV . 2 Toolsdan Materials
IV.2.1Tools

The tools used in the researglre ice boxes, ice packs, sample bottles, test
tubes, pH meter test kiterlenmeyer tubes, 1 ml, 2 &lml, 10 ml, 10 mm, 20 mm,

and ® mm cuvert.

IV .2.2 Materials

The materials used in the study were 4 watenpas from the Saluran
Rumah (SR) injected with chlorine with different levels of residual chlorine,
alcohol, distilled water-ree Chloringest kit Cr (Chromatejest kit, Nitrite (NO2
) test kit,Nitrat (NOz) test kit, Cyanid¢CN’) test kit,Aluminium (Al) test kit, Iron
(Fe)test kit,Chloride (CI) test kit,Manganese (Mnfest kit, pH,Zinc (Zn)test Kit,
Ammonium(NH4") test kit.
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IV. 3Procedure
IV .3.1Field Sampling

Carry out chemical sampling by writing the sample code in the appropriate
sample bottle in a sampb®ok 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 .3.2Free Chlorine

Check the pH of a water sample with a specific pH range-d8.4Add 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 pooro£}-
1 then dissolving the solid by shaking the test tube, the purpose of shaking the test
tube is to accelerate the reaction between thd @agent and the sample. Wait 1
minute for the perfect reaction. In the free chlorine testkit procedures thex
measurement area @f05- 6.00 mg/L C using 10 mm cuvet, 0.02.00 mg/L C}
using 20 mm cuvet, 0.0101,000 mg/L C} 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 lest 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, Tegalrejo Unit has a content of
0.02 mg/L, the Grabag Unit has a content of 0.02 mg/L, the Secang Wnit ha
content of 0.02 mg/L

riEERlNe

Check the pH of the Pipatte 10ml of the Add 1 level blue micro-  Shake vigorously to Reaction time:
sar'lp specified rangs:  sample into & test tube.  spoon of Cl-1 dissolve the salid 1 minuta
-8 substance.
freq red, add dilute
sodium hydrodde
solution or sulfunc acid

drop by drop to adjust
the pH

Transfer the solution into - Selact mathod with Place the call into tha
a8 comesponding cef AutoSelector. call compartment

lllustration of Free Chlorine Test

IV .3.3Chromium (Cr)

Check the pH of the sample witlspecific pH range of 19. Adding dilute
sodium hydroxide or sulfuric acid drop by drop to adjust the pH. Add 1 small
tablespoon gray Gt to the dry test tube. The test tube must be dry or not wet at all
because if it is wet then the powder fromXwill dissolve. Adding 6 drops of €r
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-2nd Cr
Add 5.0 ml of the sample with a pipette and mix it so thatreaction 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, 00850 mg/L Cr using 20 mm cuvette, 0.010
- 0.600 mg/L Crusing 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 livéest 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 Teg@r Unit contains <0.03 mg/L,
the Grabag Unit contains <0.03 mg/L, Becang Unit contains <0.03 mg/L

Eﬁ ]{[ ﬁ yiliy ﬁ

Check the pH of the Place 1 level grey micro-  Add 6 drops of Gr-2. Shake the test fube vig-  Add 5.0 mi of the sample

sample, specified mnge:  spoon of Cr-1 into & dry oroushy to dissolve the  with pipette and mix.
H1- 9. test tube. solid substance.

f required, add dilute

sodium hydrodde

solution or sulfuric acid

drop by drop to adjust

the pH

-

NSRRI
D & =55

Reaction time: Transier the solution into  Select method with Place the cell into the
1 minute a cormesponding cell AutoSalacion call compartment

Cr Test llustration

23



IV .3.4 Nitrite (NO2)

Check the pH of the sample, specified range pHQ. 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 BD. Shake vigorously to dissolve the
solid substance. Check again the pH, specified range pHZ2 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 oéian.

In the nitrie testkit procedure, theis a measurement range of 0;03,28
mg/L NO, using 10 mm cuvette, 0,03L,64mg/L NO2 using 20 mm cuvette, 0.007
T 0,657 mg/L NQuses 50 mm, so according to the Permendgsldion, the cuvet
used is D 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 thatGandimulyo Unit contains 0,05
mg/L, the Tegalrejo Unit contains 0,06g/L, the Grabag Unitontains 0,06ng/L,
the Secang Unit contains 0,66)/L.

rRER=R

Check the pH of the Pipette 5.0 ml of the Add 1 level blue micro-  Shake vigorously to Check the pH, specified
sample, specified range: sample into a test tube.  spoon of NO2-1. dissolve the solid range: pH 2.0-2.5.
pH2-10. substance. If required, add dilute
If required, add dilute sodium hydroxide
sulfuric acid drop by solution or sulfuric acid
drop to adjust the pH. drop by drop to adjust
the pH.
o ‘
—_—

Reaction time: Transfer the solution into - Select method with Place the cell into the
10 minutes a corresponding cell. AutoSelector. cell compartment.

Nitrire Test lllustration
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IV .3.5 Nitrate (NOs)

Check the pH of the sample with a specific pH rangd@ Adding dilute
sodium hydroxide solution or sulfuracid drop by drop to adjust the pH. Put 5.0
ml of sample into the test tube. Adds 1 level of blue microspoon-N@#ssolve
solid substances (NGP) by shaking a test tube. Adding a dilute sodium hydroxide
solution or sulfuric acid drop by drop to adjike pH. Wait 10 minutes for the

reaction to be complete.

In the nitrate testkit procedure, there is a measurement range-acf 4
mg/L NO3 using 10 mm cuvette, 2255.3 mg/L NQ using 20 mm cuvette, 04
22.1 mg/L NQ uses 50 mm, so according torPenkes 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 testkhas 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 12.8 mg/L, the Tegalrejo Unit corg&#d1.5 mg/L, the
Grabag Unit contains 17.9 mg/L, tBecang Unit contains 12.3 mg/L

Ppt‘t e 4.0 ml fNCI 1 Add 0.50 ml of the AddDEDm\ of NOy-2 Reaction time: T fe lh solutio

a dry empty samp\ wnhpp ette, do  with pipette, closethe 10 minutes po d ing re ect
H Empty II C l not ceH wnn the screw cap gular cell
24). Caution,

l;_\
==

lect my odwth Place the cell into the
S cell compas nms t.

N
b umehl

Nitrate Test lllustration

IV .3.6 CyaniddCN))

Check the pH of the sample with a certain pH range of8.& 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 ef @sing
a green doseneter cap, cover the cell with a screw cap. Heat the test tube in the
Spectroquant TR 420 thermoreactor at $20for 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-CNshake the test tube before opening the
lid. Add 3 drops of CN2 cap with screw cap and mix, the jtreated sample. dd
5.0 ml of the prereated sample to the empty round cell. Adding 1 level3GiMeen
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 GH| 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 CNusing 10 mm cuvette, 0.009.250 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 cute.
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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 tpke serom
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 h&si a content of <0.005
mg/L.

[l Vol a TR .

W M AR

Chak tha pH ol tha Al 10 el of T sampks. Add | dose of CH-1 Heat the oall In tha Fomov o call fom

:.'tTn:ga:m: ange: Inio mwr% mindcel  usng e green doss-  hemonaci 3l 1X°C e Fermoreacion and
5- B0 (Empty oals, I ho TR GO, cosa T 1on30 mindles plaCo In 3 besHube ok

requised. add dluls 1147845 ool wiih tha sorow cap 10 conl in mom fempan-
sadium hydrodda fura

saiution & sufuric acid
g Dy S 10 acjust
G

ﬁ % f’?fil f‘ﬁr 'ﬁ*

Ewirl Fa call halnrs Aadd 3 drope of CH-2 Fipatia 5.0mial the il 1 laval grocn mion-  Braiks e coll wigneous.

opning. cicess wilti ho scow can,  profecated samplo imo  spoonol TH-3, closs o iy 1o dlesoive B sold
and mix: peetresied o amply ound cal ol wihhescrow i, subsiaca
AT

L0y K21

Add 1 loval blse micro-  Shako tha ool vioonows-  Reartion me Traredor tha soivtion irin - Scloot msthod with
L of CH-4, ciomg by o dissobvs hiotsnlid 10 minules 2 ! ingroctan-  AulcEokocor.

Fo il wih e soew  subsianca, qular

o

&

Place the cell into the
cell compartment.

CN Test lllustration
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IV .3.7 Aluminium (Al)

Check the pH of the sample with a certain pH rangd.@. Adding dilute
sodium hydroxide solution or sulfuric acid drop by drop to adjust the pH. Add 5.0
ml of sample to the testibe. Adding 1 level of blue AL microspoon into the test
tube then dissolving the solid. Add 1.2 ml ofAlwith a pipette then shake the test
tube to mix it. Add 0.25 ml of AB with a pipette then shake the test tube to mix it.
Waiting for 2 minutes sthat theresulting reaction is completin the aluminum
testkit procedure, there is a measurement aréal®f- 1.20 mg/L using 10 mm
cuvette, 0.05 0.60 mg/L Al using 20 mm cuvette, 0.020.200 mg/L Al using 50
mm , then according to tiermenkes 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 shats own AutoSelector. Place cells into

Spectroquant NOVA 60 shiat 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 hamatent <0.05
mg/L, the Grabag Unit contains 0.04 mg/L, the Secang Unit contains < 0.05 mg/L

mm’m

Cheack the pH of the Pipetie 5.0 ml of the Add 1 leval blua Add 1.2 ml of Al-2 Add 0.25 ml of Al-3
sample, specified range:  sample into a test tube.  microspoon of Al-1 with pipette and mix. with pipette and mix.
pH3 - 10. 1o the test tube and

If required, add diluta dissolve the solid

sodium hydroxide substance.

solution or suffuric acid
drop by drop to adjust

tha pH.
-
| ‘
]
1 —_—
% / i
Reaction fime: Transfer the solution into - Salect method with Place the cell into the
2 minutes a comesponding cell. AutoSelactor. cell comparimant.

lllustration of the Al Test

IV .3.8 Iron (Fe)

Check the pH of the sample with a specific pH range-dfdl Adding dilute
sodium hydroxide or sulfuric acidrop by drop to adjust the pH. Add 5.0 ml of
sample to the test tube. Add 3 drops oflRbien shake the test tube to mix it. Wait

3 minutes 6ér the reaction to be complete.
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In the iron test kit procedure, there is a measureraezd 0f0.05- 5.00
mg/L Fe using 10 mm cuvette, 0.02.50 mg/L Fe using 20 mm cuvette, 0.005
1,000 mg/L Fe using 50 mm, 0.0028.5000 mg/L Fe uses a 100 mm cuvette, so
according to Permenkes regulations, use a 20 mm cuvette because it ha# the rig
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 atconte
of 0.05 mg/L

WE eSO &

Check the pH of the Pipetie 5.0 ml of the Add 3 drops of Fe-1 and  Reaction time: Transfer the scluticn into
sample, specified range:  sample into a test tuba.  mix. 3 minutes a comesponding cell.
pH 1 - 10.

If requirad, add diluta
sodium hydroxide
solution or hydrochiloric
acid drop by drop to
adjust tha pH.

m 11 ——
—d,— f

Select method with Place the cell into the
AutoSelector. cell compariment.

[llustration of Fe Test
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IV .3,9Chloride (CI")

Check the pH of the sample with a specific pH range-df2L 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 Olith a pipette then shake the test tube to
mix it. Add 0.50 ml of C12 with a dropper and mix. The purpose of shaking is to
accelerate the reaction between the sample and thee@lgent. Wait 1 minute for

the reaction to be complete.

In the chloride test kit procedure, there is a measurement range 8600
mg/L Cl using 10 mm cuvette, 2-25.0 mg/L Cl use 10 mm cuvette, so according
to Permenkes regulations, use a 20 mm cuvette size because it has a range
measurement 10250 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 BVA 60 so hat 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, tBecang Wit contains 26.3 mg/L

)J)'-’/V

IRERERE

Check the pH of the Pipetie 1.0ml of the Add 2.5 ml of Cl-1 with Add 0.50 ml of Gl 2mlh Haac |cn fime:
sample, specified range:  sample into a testtube.  pipatte and mix. pipatte and mix.
pH 1-12.

If requirad, add dilute
ammonia solution or
nitric acid drop by drop
to adjust the pH.

:;;_ !
Sobis

Transfer the solution Select method with Placa tha call into the
into a cell. AutoSalector measunnu call compartmant.
range 10 — 250 mg/

Illustration of the Chloride Test

IV .3.10Manganese (Mn)Test

Check the pH of the sample with a specific pH range-df2L 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-Mand mix. Check pH, specific pH
approx 11.5. Add 2 drops of M& 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 reactioldd 2 drops of MA3 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, 0.25.00 mg/L Mn using 20 mm cuvefte
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 AutoSeleftoiction 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 0.2, mg/
the Grabag Unit contains 0.09 mg/L, the Secang Unit contains 0.09 mg/L.

> W W o

Check the pH of the Pipetie 5.0 ml of the Add 4 drops of Mn-1 Add 2 drops of Mn-2 Reaction time:
sampla, apgcmgd range: sample into a test tuba.  and mix. and mix. 2 minutes
pH2 - Cheack the pH, specified

If requir: ad add diluta pH: approx. 11.5.

sodium hydroxide

solution or sulfuric acid

drop by drop to adjust

tha pH.
=

H O Lo

Add 2 drops of Mn-3 Reaction time: Transfer the sclution into  Select method with Place the call into the
and mix. 10 minutes a comesponding cell. AutoSelector. cell compartment.

lllustration of the Mn Test
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IV.3.11pH Measurement

To measure the pH of the water sample, do it with the CyberScan PC 300
tool, for the watesample 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 bodyf the pH electrode is dehydrated, soak for 30 minutes in
the Eutecg Instruments electrode storage solution or-241 KCI solution.
Selecting the ON button to turn on the meter. Press the MODE button to select pH
measurement mode. The MEAS annuaciatoeappat the top center of the LCD.
The ATC indicator appears in the lower right corner for the Automatiqo€eaiure

Compensation indicator

Insert the probe into the sample. Since the conductivity cell contains a
temperature sensor, adjust the cell to ibenersed 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 sarmplmake a

homogeneous sample

Waiting for the pH reading of the sampléhéelresults 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.

823
2135

used to measure pH

Figure 14 - Measurement mode

pH measurement
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IV .3.12 Zinc Cell (Zn)

Check the pH of the sample with a certainrange of pH.1J 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 grediKZneasure and shake
the solution talissolve the sampleeagent mixture solution. Add 0.50 ml of-2iK
into the test cell, cover with a lid of the test tube, and then shake the test tube. Add
2.0 ml of the sampleeagent mixture with a cell cap pipette with screw cap, and
stir. Add 5 dropf Zn-3K, cover the cells with screw caps, and stir. The purpose
of mixing is to speed up the reaction that occurs. Wait 15 miriotébe reaction

to be complete

Place the cells into the compartments. Align the marks on the cell with those
on the photorater. 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 Spectroqguant NOVA 60.

The results that can be obtained are the CamgmnUnit 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.

A A A

Il el &

Chack tha pH of the Pipetta 10 milof sample  Add 1 level green micro-  Pipette 0.50 mi of Zn-2K  Add 2.0 ml of the
'sample, spacified range:  into a glass vessal. spoon of Zn-1K and into a reaction cell, close  sample-reagent
pH1-7. shake to dissolve the sol-  with the screw cap, and  mixture with pipette,
If required, add dilute id substance: mix. closa the cell with the
sodium hydroxide sample-reagent screw cap, and mix.
solution or hydrochlonic mixture

acid drop by drop to

adjust the pH.

Ao

‘Add 5 drops of Zn-3K, Reaction time: Place the cell ino the

closa the cel with the 15 minutes «cell compartment. Align

‘screw cap, and mix. the mark on the cell with
that on the photometer.

lllustration of Zn Test
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IV .3.13Ammonium (NH4")

Check the pH of the sampletWiacertainrange of pH 413. 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 {4kvth pieptte and
then shake the solution that was added. Add Jpteasof blue NH42 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 8H¢hd mix. The
purpose of mixing is to speed up the reaction that occurs. Lbavsotution for

another 5 minutes.

In the ammonia test kit procedure, there is a measurement &.&8-08.86
mg/L NHs" using 10 mm cuvette, 0.031.50 mg/L NH* using 20 mm cuvette,
0.010- 0.500 mg/L NH" 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 adivest 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
Tegalrep 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.

n » »X» £

ol ol el VS

Chack the pH of the Pipette 5.0 ml of the Add 0,60 ml of NHe1 Add 1 level blue Shaka \-'i%::roushr o
sample, specified range:  sample into a test tuba.  with pipatte and mix. microspoon of NH,-2. dissolve the solid
pH 4 — 13, substanca.

If required, add dilute
sodium hydroxide
solution or sulfuric acid
drop by drop to adjust

the pH.
o W = [ ;¥
\
m =]
Reaction fima: Add 4 drops of NHg3 Reaction ime: Transfer the solution into  Select method with
5 minutes and mix- 5 minutes a comesponding call. AutoSalector.

&

Place tha cell inio the
cell compartment.

[llustration of Ammonium Test
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CHAPTER V

RESULTS AND DISCUSSION

Has conducted research with thile "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), Cadnim (Cd), Nitrite (NQ
), Nitrate (NQ"), Cyanide (CN, Aluminum (Al), Iron (Fe), Chloride (Q),
Manganese (Mn), pH, Zinc (Zn), Copper (Cu), Ammonia {N§HBut that can be
used in the test only free chlorine, Cromium (Cr), Nitrite fliNitrate (NQ"),
Cyanide (CN), Aluminum (Al), lIron (Fe), Chloride (Ql, Manganese (Mn), pH,

Zinc (Zn), Ammonia (NH"), 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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Place

No Test Result

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 (NO,) 0,05 mg/L 0,05 mg/L 0,05 mg/L 0,05 mg/L
4. | Nitrate (NQ) 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 | <0,05mg/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 (CJ) 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 (NH) <0,03 mg/L | <0,03 mg/L | <0,03mg/L | <0,03 mg/L

The Result from All of the Test
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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
isopropytp-phenylenediamine (DPD) to form a photometrically deteedined
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 accordingnerkes
N0.492/MENKES/PER/IV2010 concerning water requirements, the presence of

free chlorine compounds in the perniés 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 chromiuih)(and diphenylcarbazone,

which forms a regurplecomplex (Merck, 2018).

From the 4 samples the Chromate (Cr) test results show that the
consumption water is safe (chemically) to use because accordingnerikes
No0.492/MENKES/PER/IV2010 concerning water requirements, the presence of

chromium (Cr) compunds in the permissiblistribution network is 0.05 mb/
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V.3 Nitrit e (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 thexacts 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 ot Permenkes
No0.492/MENKES/PER/IV/2010 concerning water requirements, the presence of
nitrite compounds in the allowed distributiontbé network is 3 mg/L.

V.4 Nitrat e (NO3") Test

The method used in the nitrate test is in a solution of sulfatplarephate
nitrate ion reacts with 2;@imethylphenol (DMP) to form -hitro-2,6-
dimethylphenol which is determined photometry (Merck, 2018).

From 4 samples, the Nitrate test results show that the consumption water is safe
(chemicaly) to use because according to Pernmank
No0.492/MENKES/PER/IV2010 concerning water requirements, the presence of

nitrate compounds in the permissibletwork distribution is 50 myg/
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V.5 Cyanide (CN) Test

The method used in this test is the cyanidereacts with the chlorinating
agent to form cyanogen chloride which then reacts witldiiy®thylbituric 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 (chemadly) to use because according to Pernesnk
N0.492/MENKES/PER/IV2010 concerning water requirements, the presence of

cyanide compounds in the permissible ratadistribution is 0.07 mg/L

V. 6 Aluminium (Al) Test

The method used in this test is foeak acids, the aluminum ion acetate
buffer solution reacts with chromium azurol S to form a {gugple compound

determined photometry (Merck, 2020).

From the 4 samples, the aluminum test results show that the consumption
water is safe (chemically) to uséecause according to Permenkes
No0.492/MENKES/PER/IV/2010 regarding water requirements, the presence of

aluminum compounds in the permissiblstdbution network is 0.2 mg/L.

V.7 Iron (Fe) Test

The method used in this test is that all iron ions arecedito iron (1) ions.
In a medium with a thioglycolate buffer, this substance reacts with the triazine

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

From the 4 samples, the results of the l®st show that the consumption
water is safe (chemically) to use because according to Peesienk
No0.492/MENKES/PER/IV2010 concerning water requirements, the presence of

iron compounds in the permissible wetk distribution is 0.3 mg/L
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V.8 Chloride (CI") Test

The method used in this test is the chloride ion reacts with merdtiic (
thiocyanate to form mercuryil() chloride which is slightly dissociated. The
thiocyanate released in the process in turn reacts with Itbnigns toform
photometrically determined red iroHl( 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
N0.492/MENKES/PER/IV/2010 concerning watequirements, 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
(Il1) ion reacts with oxime to form a rd@own complex tht 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
No0.492/MENKES/PER/IV/2010 concerning water requirements, the presence of

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

From the 4 samples, the pH test results indicate that the consumption water
is safe (chemically) to use because according to Permenkes
No0.492/MENKES/PER/IV/2010 concerning water requirements, the presence of

pH in the allowed distribution network is 6.8.5.

IV.11 Zinc Cell (Zn) Test

In this test, using the method in an alkaline solution of mwne 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 complelxound zinc can be measured (Merck, 2020).

Fromthe 4 samples, the zinc test results show that the consumption water is safe
(chemically) to use because according to Permenkes
No0.492/MENKES/PER/IV/2010 concerning water requirements, the presence of

zinc compounds in the paissiblenetwork distribution is 3 mg/L
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V.12 Ammonium (NH4") Test

In this test using the ammonium nitrogen @NRimethodpartly in the form
of ammonium ions and partly in the form of ammonia. Age#pendent 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 tohe intrinsic yellow staining of the reagent blank, the
measuring solution is yellogreen to green. This test measures ammonium ions
and dissolved ammonia (Merck, 2020).

From 4 samples, the Ammonia test results show that the rogtisun water
is safe (chemically) to wuse because according to Permenkes
N0.492/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

Fromall chemical tests conducted, the results obtained, the moisture content
in the water does not rceed the threshold set byPermenkes
No0.492/MENKES/PER/IV/2010

V1.2 Suggestion

Should be done in a more detailed wayrder to get the most out of the results
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Free Chlorine Test

1.00598.0001
1.00598.0002

Spectroquant®
Chlorine Test

Cl,
for the determination of free chlorine
USEPA approved for drinking water

1. Method

In weakly acidic solution free chlorine reacts with dipropyl-p-phenylenedi-
amine (DPD) to form a red-violet dye that is determined photometrically.
The method is analogous to EPA 330.5, APHA 4500-Cl, G, and DIN
EN ISO 7393-2.

2. Measuring range and number of determinations

7. Procedure

Pretreated sample | 10 ml Pipette into a test tube.
~305¢) ‘

Reagent Cl-1 1 level Add and shake vigorously until the
blue microspoon | reagent is completely dissolved.
(in the cap of
the Cl,-1 bottle)

Leave to stand for 1 min (reaction time), then fill the sample into the cell,
and measure in the photometer.

Notes on the measurement:

* Certain photometers may require a blank (for details see the

photometer manual).

When using the 50-mm cell is recommended to measure against an

own prepared blank sample (prep as per i it sample,

but with distilled water instead of sample) to increase the accuracy.

Configure the photometer for blank measurement.

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

* Measurement of turbid solutions yields false-high readings.

The pH of the measurement solution must be within the range 4.5-5.5.

The color of the measurement solution remains stable for 30 min after

the end of the reaction time stated above.

* In the event of chlorine concentrations exceeding 25 mg/I, other reaction
produas are formed and false-low readings are yielded. In such cases it

cell Measuring range Number of .

mm mg/Id; | determinations .

50 0.010 - 1.000 200 (Cat. No. 1.00598.0001)

20 0.02 - 3.00 or

10 0.05 -6.00 1200 (Cat. No. 1.00598.0001) ducts al
For programmi 9 data for selected photometers / spectrophotometers see
WWW.sil Idrich.com/ Y.
3. Applications

Sample material:

Swimming-pool water

Drinking water

Wastewater

Disinfectant solutions

This test is not suited for seawater.

4. Influence of foreign substances

This was checked individually in solutions containing 3.5 and 0 mg/I Cl,.
The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. Cumulative effects were not checked;
such effects can, however, not be excluded.

Concentrations of foreign substances in mg/I or %

AP+ 250 | Mn?* 100 | Br, 0.2
Ca+ 1000 | NOy" 0.1 |CIO; 0.2
CN 0.1|s* 0.1|1, 0.4
CO 1000 H,0, 0.05
Cr3+ 250 0, 0.05
Cry,0,* 0.1 Nacl %

L 100 NaNO, 10 %
Fe'* 100 Na,SO, 10 %

5. Reagents and auxiliaries

The test reagent is stable up to the date stated on the pack when stored
closed at +15 to +25 °C.

Package contents:
Reagent Cl;-1: 1 bottle (Cat. No. 1.00598.0002) or

6 bottles (Cat. No. 1.00598.0001)
1 AutoSelector
Other reagents and accessories:
MQuant® pH-indicator strips pH 5.0 - 10.0, Cat. No. 109533
MQuant® pH-indicator strips pH 0 - 6.0, Cat. No. 109531
Sodium hydroxide solution 1 mol/I Titripur®, Cat. No. 109137
Sulfuric acid 0.5 mol/l Titripur®, Cat. No. 109072
Pipette for a pipetting volume of 10 ml
Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

6. Preparatlon

.« A ly after li

* The pH must be within the range 4 - 8.

Adjust, if necessary, with sodlum hydroxide solution or sulfuric acid.
Filter turbid samples.

to conduct a plausibility check of the measurement results
by diluting the sample (1:10, 1:100).

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of working, a freshly prepared
chlorine standard solution containing 3.00 mg/I Cl; (specifications see the
website) can be used.

Sample-dependent interferences (matrlx effects) can be deter-
mined by means of standard addition.

Additional notes see under www.qa-lest -kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 AS1.

9. Notes
* Reclose the reagent bottle immediately after use.

« Information on disposal can be obtained at
www.disposal-test-kits.com.

k KGaA, 64271 Darmstadt, Germany,
ST ST7A 0
www.sigmaaldrich.com/ photometry
EMD Millipore Corporation, 400 Summit Drive

Burlington MA 01803, USA, Tel. +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2133 Winston Park, 0. Oakville, Ontane, L6H 638

one:
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Chromate Test

1.14758.0001

Spectroquant®
Chromate Test

Cr

for the d ination of cl i vI)

1. Method

In weakly phosphoric solution chromium(VI) ions react with diphenylcar-
bazide to form chromium(III) and diphenylcarbazone, which form a
red-violet complex. This complex is determined photometrically.

The method is analogous to APHA 3500-Cr D and DIN 38405-24.

2. Measuring range and number of determinations

6. Preparation

* Analyze immediately after sampling.

* Total chromium can be determined after pretreatment of the sample
using one of the Spectroquant® Crack Sets.

Check the chromate content with the MQuant® Chromate Test.
Samples containing more than 3.00 mg/l Cr must be diluted with
distilled water prior to digestion.

The pH must be within the range 1 -

Adjust, if necessary, with sodium hydroxlde solution or sulfuric acid.
Filter turbid samples.

7. Procedure

cell Measuring range Number of
mm mg/l o mg/1 Cro,* determinations
50 0.010 - 0.600 0.02-1.34
20 0.03 -1.50 0.07 - 3.35 250
10 0.05 -3.00 0.11 - 6.69

For programming data for selected photometers / spectrophotometers see
www.service-test-kits.com.

3. Applications

This test measures chromium(VI) present in the sample as chromate or
dichromate ions. Samples must be decomposed by digestion before
complex-bound chromium(III) occuring in waters or total chromium (sum
of chromium(VI) and chromium(III)) can be measured (see section 6).
Sample material:

Groundwater, surface water, and seawater

Drinking water

Industrial water

Wastewater and percolating water

4. Influence of foreign substances

This was checked individually in solutions ing 1 and 0 mg/l Cr. The
determination is not yet interfered with up to the concentrations of foreign
substances given in the table. Cumulative effects were not checked; such

Reagent Cr-1 1 level grey Place into a dry test tube.

microspoon (in

the cap of the

Cr-1 bottle)
Reagent Cr-2 6 dropst Add and shake vigorously until the

reagent is completely dissolved.

Pretreated sample | 5.0 ml Add with pipette and mix.
(15-35 °C)
Leave to stand for 1 min (reaction time), then fill the sample into the cell,
and measure in the photometer.

* Hold the bottle vertically while adding the reagent!

For measurement in the 50-mm cell both the sample volume as well as the

quantities of reagents Cr-1 and Cr-2 must be doubled. Alternatively, the

semi-microcell Cat. No. 173502 can be used

When using the 50-mm cell is recommended to measure against an own
repared blank sample ‘preparatmn as per measurement sample, but with

distilled water instead of sample) to increase the az:curacy

Configure the for blank

Notes on the measurement:

« Certain photometers may req a blank (preparation as per
measurement sample, but with dlstllled water instead of sample).

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

Measurement of turbid solutions yields false-high readings.

The pH of the measurement solution must be within the range 1.0 - 3.0.

The color of the measurement solution remains stable for at least 60
min after the end of the reaction time stated above.

8. Analytical quality assurance
ded before each measurement series

effects can, however, not be excluded.
Concentrations of foreign substances in mg/I or %
AP+ 1000 | Fe’* 100 | Pb?* 10 | EDTA 0.1 %
Ca* 1000 | Hg?* 1000 | PO,* 1000 | Surfactants 1 %
Cd* 1000 | Mg** 1000 | SiOy* 1000 .1 %
CN- 0 | Mn2+ 1000 | Zn2+ 100 | NaCl 10 %
Ccr* 1004 | NH,* 1000 NaNO,; 10 %
Cu* 10 | Niz+ 1000 Na;S0, 10
1000 | NO,~

1) when determined without digestion
* tested with nonionic, cationic, and anionic surfactants
3 for determination of total chromium only 1 %

Reducing agents interfere with the determination.

h COD values may impair the efficacy of the digestion mixture in the
d ermination of total chromium and thus resuit in false-low readings.

5. Reagents and auxiliaries

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

Package contents:

1 bottle of reagent Cr-1
1 bottle of reagent Cr-2
1 AutoSelector

Other reagents and accessories:
Spectroquant® Crack Set 10C, Cat. No. 114688
+ thermoreactor

or

Spectroquant® Crack Set 10, Cat. No. 114687
+ empty cells 16 mm with screw caps (25 pcs), Cat. No. 114724
+ thermoreactor

MQuant' Chromate Test, Cat. No. 110012,

measuring range 3 - 100 mg/l CrOs% (1.3 - 45 mg/I Cr)

MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
Sodium hydroxide solution 1 mol/I Titripur®, ‘Cat. No. 109137
Sulfuric acid 0.5 mol/l Titripur®, Cat. No. 109072

Chromium standard solution CRM, 0.050 mg/I Cré*, Cat. No. 133012
Chromium standard solution CRM, 1.00 mg/l Cré*, Cat. No. 133013

Pipette for a pipetting volume of 5.0 m

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of workmg, the chromium standard
solutions CRM (see section 5) can be used

Sample-dependent interferences (matnx effects) can be deter-
mined by means of standard addit

Additional notes see under www. qa—test kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes
* Reclose the reagent bottles immediately after use.

+ Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,

Tel. +49(0)6151 72-2440
www.analytical-test-kits.com

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
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Nitrite Test

1.14776.0001 7. Procedure

1 14776 Uﬂ[]z Pretreated sample | 5.0ml Pipette into a test tube.

= % (15-25°C)

Reagent NO;-1 1 level blue Add and shake vigorous‘y until the
microspoon (in

Spectroquant® N o = the capbg{éh)e The PH it b within the range
o -1 e
Nitrite Test 2

2.5.
Check with MQuant® pH-indicator strips.
Adjust the pH, if necessary, with sodium
hydroxide soldtion or sulfuric acid.

Leave to stand for 10 min (leaction time), then fill the sample into the cell,
1. Method and measure in the phokomet

In acidic solution nitrite ions react with sulfanilic acid to form a diazonium For measuTEment in the S0-inem call beth the sample volume as well as the
salt, which in turn reacts with N-(1-naphthyl)ethylenediamine dihydrochlo- quantity of reagent NO,-1 must be doubled. Alternatively, the semi-microcell

ride to form a red-violet azo dye. This dye is determined photometrically. Cat. No. 173502 can be used. It is recommended to measure against an own
The method is analogous to EPA 354.1, APHA 4500-NO; B, DIN EN prepared blank sample %prepamnon as per measurement sample, but with
26777,and 1SO 6777. distilled water instead of sample) to increase the accuracy. Configure the

photometer for blank measurement.

2. Measuring range and number of determinations
Notes on the measurement:

Cell Measuring range Number of « Certain photometers may require a blank (preparation as per
mm mg/l NO,-N | mg/l NO, determinations measurement sample, but with distilled water instead of sample).
* For photometric measurement the cells must be clean.
S0 0.002-0.200 | 0.007-0.657 335 Wipe, if necessary, with a clean dry cloth.
(Cat. No. 1.14776.0002) % £ . "
20 0.010 - 0.500 | 0.03 -1.64 or * Measurement of turbid solutions yields false-high readings.
1000 * The pH of the measurement solution must be within the range 2.0 - 2.5.
i 002 ;100 |} U071 :3:28) | {Gak iNo:1:14776.0001) * The color of the measurement solution remains stable for at least

For programming data for selected photometers / spectrophotometers see 60 min after the end of the reaction time stated above.

the sigmaaldrich.com/photometry.

8. Analytical quality assurance
3. Applications recommended before each measurement series
Sample material: To check the photometric measurement system (test reagent, measure-
Groundwater. drinl’dng ‘et dnd SiCEWatER ment device, handling) and the mode of working, the nitrite standard
Seawater ’ ’ solution CRM (see section 5) can be used.
Wastewater Sample-dependent interferences (matrix effects) can be deter-
Food after appropriate sample pretreatment Z:]' d‘lfi:rllg ;';f:s"sse:fu:t;e':dard azta‘[.;:;‘t'vki T
Soils after appropriate sample pretreatment For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are

4. Influence of foreign substances determined in accordance with 1SO 8466-1 and DIN 38402 AS1.
This was checked individually in solutions containing 0,5 and 0 mg/l NO,-N.
The determination is not yet interfered with up to the concentrations of 9. Notes

foreign substances given in the table. Cumulative effects were not checked;

such effects can, however, not be exduded * Reclose the reagent bottles immediately after use.
3 g -

. di | can be ob d at
Concentrations of foreign substances in mg/I or % www,.-j.sposﬂ test-kits.com.

Ca+ 1000 | Hg** 100 | Si0,> 1000 | EDTA 1000
Cd*+ 1000 | Mg** 1000 | Zn** 1000 | Reducing agents
CN- 1000 | Mn2+ 1000 (ascorbic acid,
Cri+ 100 | NH,* 1000 sulfite) 10
Cr,0,* 1|Pb* 1000 Nacl 20 %

Cu? 100 | PO, 1000 NaNO, 20 %
Felt 1|s* 10 Na,S0, 15%
5. Reagents and auxiliaries
Please note the warnings on the packaging materials!
The test reagent is stable up to the date stated on the pack when stored
closed at +15 to +25 °
Package contents:
Reagent NO,-1: 2 bottles (Cat. No. 1.14776.0002) or

6 bottles (Cat. No. 1.14776.0001)

1 AutoSelector
Other reagents and accessories:
MQuant® Nitrite Test, Cat. No. 110057,
measuring range 0.5 - 10 mg/I NO, (0.15 - 3.0 mg/l NO,-N)
MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
MQuant® pH-indicator strips pH 0 - 6.0, Cat. No. 109531
Sulfuric acid 0.5 mol/l Titripur®, Cat. No. 109072
Sodium hydroxide solution 1 mol/I Titripur®, Cat. No. 109137
Nitrite standard solution CRM, 0.200 mg/l NO,-N, Cat. No. 125041
Pipette for a pipetting volume of 5.0 ml
Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944
Semi-microcells 50 mm (2 pcs), Cat. No. 173502
6. Preparation
* Analyze immediately after sampling.
* Check the nitrite content with the MQuant® Nitrite Test.

Samples containing more than 1.00 mg/l NO,-N must be diluted with

distilled water.
+ The pH must be within the range 2 - 10.

Adjust, if necessary, with sulfuric add. nf":,‘;?;';,’;‘f;; DRTNtady; eriviaivg

%v ical-test-kits.com

Filter turbid samples.

EMD. Mr”}por' Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2149 Winstan Park, D, Gakville Ontario, LK 638
Phone: +1 800-565-1

53




Nitrate Test

1.09713.0001
1.09713.0002

Spectroquant®
Nitrate Test

1.Method

In sulfuric and phosphoric solution nitrate ions react with 2,6-dimethylphe-
nol (DMP) to form 4-nitro-2,6-dimethylphenol that is determined photo-

metrically.
The method is analogous to DIN 38405-9.

2. Measuring range and number of determinations

NO;-

Empty cells 16 mm with screw caps (25 pcs), Cat. No. 114724
Pipettes for pipetting volumes of 0.50 and 4.0 ml

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

6. Preparation

* Analyze immediately after sampling.

* Check the chloride content with the MQuant® Chloride Test.
Samples containing more than 1000 mg/l CI- must be diluted with
distilled water.

Check the nitrite content with the MQuant® Nitrite Test.

If necessary, eliminate interfering nitrite ions (stated amounts apply for
nitrite contents of up to 50 mg/l):

To 10 ml of sample add approx. 50 mg of amidosulfuric acid and
dissolve. The pH of this solution must be within the range 1 - 3.
Adjust, if necessary, with sulfuric add.

Check the nitrate content with the MQuant® Nitrate Test.

Cell Measuring range Number of
mm mg/INO,-N | mg/I NOy determinations
50 0.10 - 5.00 | 0.4 - 221 100
(Cat. No. 1.09713.0001)
20 Bi57 =325 22 - 553 or
250
10 1.0 -25.0 4.4 - 110.7 (Cat. No. 1.09713.0002)

For programming data for selected photometers / spectrophotometers see
el o b

ich.com/ y.

3. Applications

This test is not suited for the determination in waters with chloride
contents exceeding 1000 mg/l and COD values exceeding 500 mg/I.

Sample material:

Groundwater, drinking water, and surface water

Spring water and well water

Mineral water

Wastewater and industrial water

Soils and fertilizers after appropriate sample pretreatment
This test is not suited for seawater.

4. Influence of foreign substances

This was checked individually in solutions containing 10 and 0 mg/I NO5-N

The determination is not yet interfered with up to the concentrations of

foreign substances given in the table. Cumulative effects were not checked;

such effects can, however, not be excluded.

Concentrations of foreign substances in mg/I or %

AR+ 1000 | Hg** 100 | Surfactants 2 1000
Ca 500 | Mg+ 1000 | COD (K-hydrogen
Cd*+ 250 | Mn** 1000 | phthalate 500
cr 1000 | NH,* 1000 Orlganicslbstancs
CN- 100 | Niz+ 500 | (glucose) 500
cr? 500 | NO,” 5!} | Na-acetate 25 %
Cl’§07" 50 Pb“’ 100 | NaCl 0.2 %
y s
e 2. gt
ket 100 | Zn2+ 1000

1) In cases of higher concentrations, eliminate nitrite ions acc. to section 6.
2 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packaging materials!

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

Package contents:

1 bottle of reagent NO3-1
1 bottle of reagent NO3-2
1 AutoSelector

Other reagents and accessories:

MQuant® Chloride Test, Cat. No. 110079,

measuring range 500 - >3000 mg/I CI"

MQuant® Nitrite Test, Cat. No. 110007,

measuring range 2 - 80 mg/I NO;" (0.6 - 24 mg/| NO.-N)
Amidosulfuric acid for analysis EMSURE®, Cat. No. 100103
MQuant® pH-indicator strips pH 0 - 6.0, Cat. No. 109531

Sulfuric acid 25 % for analysis EMSURE®, Cat. No. 100716
MQuant® Nitrate Test, Cat. No. 110020,

measuring range 10 - 500 mg/| NO; (2 3 - 113 mg/I NO;-N)
Spectroquant® CombiCheck 10, Cat. No. 114676

Spectroquant® CombiCheck 20, Cat. No. 114675

Nitrate standard solution CRM, 0.500 mg/l NO;-N, Cat. No. 125036
Nitrate standard solution CRM, 2.50 mg/l NO;-N, Cat. No. 125037
Nitrate standard solution CRM, 15.0 mg/l NOs-N, Cat. No. 125038
Nitrate standard solution CRM, 1.00 mg/l NO;", Cat. No. 132240
Nitrate standard solution CRM, 10.0 mg/l NO;, Cat. No. 132241
Nitrate standard solution CRM, 50.0 mg/I NOs", Cat. No. 132242

les containing more than 25.0 mg/I NO;-N (110.7 mg/l NO;*) must
be diluted with distilled water.
Filter turbid samples.

7. Procedure

Reagent NO;-1 4.0ml Pipette into a dry test tube).
Pretreated sample | 0.50 ml | Add with pipette, do not mix!
(5-25°C)
Reagent NO,-2 0.50 ml | Add with pipette (Wear eye protection! The
mixture on hot!) and mix, holding
only the upper part of the tube!

Leave the hot reaction solution to stand for 10 min (reaction time).
Do not cool with cold water!
Fill the sample Into the rectangular cell and measure in the photometer.

1 Empty cells Cat. No. 114724 are recommended that can be sealed with screw
caps, thus enabling the sample to be mixed safely.
For measurement in the 50-mm cell both the sample volume as well as the
quantities of reagents NO,-1 and NO;-2 must be doubled. Alternatively, the
semi-microcell Cat. No. 173502 can be used. It is recommended to measure
against an own prepared blank sample (preparation as per measurement
sample, but with distilled water instead of samp!e) to increase the accuracy.
Configure the er for blan

Notes on the measurement:

* Certain photometers may require a blank (preparation as per
measurement sample, but with distilled water instead of sample).

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

Measurement of turbid solutions yields false-high readings.

The color of the measurement solution remains stable for 30 min after
the end of the reaction time stated above. (After 60 min the measure-
ment value would have increased by 5 %.)

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of working, the nitrate standard
solutions CRM (see section 5) or Spectroquant® CombiCheck 10 and 20 can
be used. Besides a standard solution with 2.50 mg/l NO;-N (CombiCheck
10) or, respectively, 9.0 mg/l NO;-N (CombiCheck 20), these artides also
contain an addition solution for determining sample-dependent interfer-
ences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes

* Reclose the reagent bottles immediately after use.

« Information on disposal can be obtained at
www.disposal-test-kits.com.

rck KGaA, 64271 Darmstadt, Germany,
o5 722850
www.sigmaaldrich.. (om/pholome(rv
EMD Millipore Corporation, 400
Burlington a 01855, UeK, Tof. 217578 3150321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2143 Winston Park, Dr. Oakville, Ontario, L6H €38
Phone: +1 800-565-1
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Cyanide Test

1.09701.0001

Spectroquant®

Cyanide Test CN-

for the determination of free and readily liberated cyanide
1. Method

Cyanide ions react with a chlorinating agent to form cyanogen chloride,
which in turn reacts with 1,3-dimethylbarbituric acid to form a violet dye
ridine-free Konig reaction). This dye is determined photometrically.

* Analyze immediately after sampling.
* The pH must be within the range 4.5 - 8.0.
Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.
+ Digestion for the determination of readily liberated cyanide
(wear eye protection!):

Pretreated sample | 10 ml
Reagent CN-1 | 1 dose
|

Heat the cell at 120 °Cin the preheated thermoreactor for 30 min.
Allow the closed cell to cool to room temperature in a test-tube rack.
Do not cool with cold water!

Shake the cell before opening.

Pipette into an empty cell.
Adlii and briefly shake the tightly closed
cell.

Reagent CN-2 | 3 drops® Add immediately after opening the cell
carefully, reclose the cell tightly, and

| mix.

The ‘:H must be within the range 4.5 - 8.0.
Check with universal indicator strips.
Adjust the pH, if necessary, with reagent CN-2.

e method col nds to 05-13 and is anal to
6703, EPA 335.2, APHA 4500-CN" E, and ASTM D2036-09 D.
2. Measuring range and number of determinations
cell Measuring range Number of
mm mg/ICN- determinati
50 0.0020 - 0.1000
20 0.005 - 0.200 100
10 0.010 - 0.500

For programming data for selected photometers / spectrophotometers see
WWW.Si Idrich.com/ Y.

3. Applications

This test measures only cyanide ions (free cyanide). Samples must be
decomposed by digestion before readily liberated cyanide can be measured
(see section 6).

Sample material:

Groundwater and surface water

Drinking water and mineral water

Industrial water

Wastewater and percolating water

This test is not suited for seawater.

4. Influence of foreign substances

This was checked individually in solutions containing 0.25 and 0 mg/I CN-.
The determination is not yet interfered with up to the concentrations of
foreign subslzncsgiven in the table. The values given in parentheses refer
to samples digested as described in section 6. Cumulative effects were not
checked; such effects can, however, not be exduded.

Concentrations of foreign substances in mg/I or %

) Hold the bottle vertically while adding the reagent!

* Check the cyanide content with the MQuant® Cyanide Test.
Samples containing more than 0.500 mg/l CN- must be diluted with
distilled water prior to digestion.

* Filter turbid samples.

7. Procedure

Pretreated sample ‘ 5.0ml Pipette into a test tube!).
5-30 °C)

Reagent CN-3 | 1 level green

| microspoon (in
the cap of the

| CN-3 bottle)
Reagent CN-4 ‘ 1 level blue

Add and shake briefly.

Add and shake vigorously until the
microspoon (in | reagent is completely dissolved.

the cap of the
| CN-4 bottle)

Leave to stand for 10 min (reaction time), then fill the sample into the
rectangular cell, and measure in the photometer.

 The use of empty cells is recommended. These can be closed tightly using
screw caps, thus preventing any gas losses.

For measurement in the 50-mm cell both the sample volume as well as the

quantities of reagents CN-3 and CN-4 must be doubled (this applies only for

the

Agt 10 (10) |Fe’* 100 (250) | Pb2+ 100 | EDTA 1%
AP 100 | Hg** 0,1 PO, 1000 | Hydrazine 5
Br 0,1 Mg+ 1000 | SCN- 0,05 | Surfactants® 5 %
ca* 1000 | Mn?* 1000 | Si0,* 1000 | NaCl 10 %
Cep+ 100 | NH,* 1000 | Zn* 100 | NaNO, 10%
crs 100 Ni** 0,01 (2,5) Na; SO, 10 %
Cuz 5(10) | NO.

All oxidizing and reducing agents interfere with the determination.
1 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packaging materials!

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

ckage

bottle of reagent CN-1

bottle of reagent CN-2

bottle of reagent CN-3

1 bottle of reagent CN-4

1 green dose-metering cap

1 AutoSelector

Other reagents and accessories:

MQuant® Universal indicator stn?s FH 0 - 14, Cat. No. 109535

Sodium hydroxide solution 1 mol/I Titripur®, Cat. No. 109137

Sulfuric acid 0.5 mol/l Titripur®, Cat. No. 109072

MQuant® Cyanide Test, Cat. No. 110044,

measuring range 1 - 30 mg/l CN-

Cyanide standard solution Certipur®, 1000 mg/l CN-, Cat. No. 119533

Empty cells 16 mm with screw caps (25 pcs), Cat. No. 114724
ermoreactor

Pipettes for pipetting volumes of 5.0 and 10 m|

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,

114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

6. Preparation

At the first use replace the screw cap of the reagent bottle CN-1
by the green dose-metering cap.
Hold the reagent bottle vertically and, at each dosag‘e, ress the slide
all the way into the dose-metering cap. Before ea osage ensure
that the slide is completely retracted.
Reclose the reagent bottle with the screw cap at the end
A the measurement series, since the function of the reagent
is impaired by the absorption of atmospheric moisture.

g

le, not for the digestion described in section 6!).
Altematively, the semi-microcell Cat. No. 173502 can be used.

Notes on the measurement:

* Certain tometers may require a blank (distilled water without
reagents).

* When using the 50-mm cell is recommended to measure against an

own prepared blank sample (preparation as per measurement sample,

but with distilled water instead of sample) to increase the accuracy.

Configure the photometer for blank measurement.

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

Measurement of turbid solutions yields false-high readings.

The pH of the measurement solution must be within the range 5.0 - 6.0.

The color of the measurement solution remains stable for 20 min after

the end of the reaction time stated above. (After 30 min the measure-

ment value would have diminished by 3 %, after 60 min by 7 %.)

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagents, measure-
ment device, handling) and the mode of working, a dilute cyanide standard
solution containing 0.250 mg/I CN" can be used.

Sample-dependent interferences (matrix effects) can be deter-
mined by means of standard addition.

Additional notes see under www.qa-test-kits.com. .

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes
* Reclose the reagent bottles immediately after use.

« Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,
Tel. +49(0)6151 72-2440
www.sigmaaldrich.com/ photometry

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321

Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2145 Winston Park, Dr. Oakville, Ontario, L6H 618
Phone: +1 800-565-1400

55



Aluminium Test

1.14825.0001

Spectroquant®
Aluminium Test

Al

1. Method

In weakly acidic, acetate-buffered solution aluminium ions react with
chromazurol S to form a blue-violet compound that is determined photo-
metrically. Due to the intrinsic orange coloration of the reagent blank, the
measurement solution is orange-red to red in color.

The method is analogous to APHA 3500-Al-B and DIN ISO 10566
E30.

2. Measuring range and number of determinations

6. Preparation

* The glassware and the cells must be free from surfactants! It is
thus recommended to leave these items to stand filled with alcoholic
hydrochloric acid (25 ml of hydrochloric acid 25 % + 75 ml of 2-propa-
nol) for several hours and subsequently rinse them thoroughly with
distilled water.

* Analyze immediately after sampling.

The pH must be within the range 3 - 10.

Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.

Filter turbid samples.

7. Procedure

Pretreated sample |5.0ml Pipette into a test tube.

(15-40°C)

Reagent Al-1 1 level blue Add and shake v sly until the
microspoon (in | reagent is completely dissolved.
the cap of the
Al-1 bottle)

Reagent Al-2 1.2ml Add with pipette and mix.

Reagent Al-3 0.25ml Add with pipette and mix.

Leave to stand for 2 min (reaction time), then fill the sample into the cell,

and measure in the photometer.

For measurement in the 50-mm cell both the sample volume as well as the

cell Measuring range Number of
mm mg/TAl determinations
50 0.020-0.200
20 0.05 -0.60 350
10 0.10 -1.20
For programming data for selected phot s / spectroph see
WWW. ich.com/pt Y.
3. Applications

Sample material:

Groundwater, surface water, and seawater
Drinking water

Industrial water

Wastewater and percolating water

4. Influence of foreign substances

This was checked individually in solutions c ing 0.3 and 0 mg/I Al.
The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. Cumulative effects were not checked;
such effects can, however, not be excluded.

Concentrations of foreign substances in mg/I or %

Ag* 1/ FY 1|PO,> 500 | EDTA* 0 %
Cd?+ 500 | Fe+ 100 | s* 100 | Surfactants* 0 %
CN- 1000 | Mn3+ 500 | Sn2+ 10 | NaCl 20 %
Co** 50 | NH,* 500 | SO,* 1000 [ NaNO, 20 %
(O i 50 | NO, 50 | Zn*+ 500 | Na,SO. 20 %
Cry0,* 5|0CN 500

Cu?+ 1| Pb+ 500

1 Fluoride can be removed by fuming off with sulfuric acid 95 - 97 % (Wear eye
protection! Caution! It forms hydrogen fluoride!

2 EDTA can be destroyed with Spectroquant® Crack Set 10 or Spectroquant®
Crack Set 10C.

3 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

Package contents:

2 bottles of reagent Al-1
1 bottle of reagent Al-2
1 bottle of reagent Al-3
1 AutoSelector

Other reagents and accessories:
Sulfuric acid 95 - 97 % for analysis EMSURE®, Cat No. 100731
Spectroquant® Crack Set 10, Cat. No. 114687
Spectroquant® Crack Set 10C, Cat. No. 114688
MQuant?® Universal indicator strips pH 0 - 14, Cat. No. 109535
MQuant® pH-indicator strips pH 5.0 - 10.0, Cat. No. 109533
Sodium hydroxide solution 1 mol/I Titripur®, Cat. No. 109137
Sulfuric acid 0.5 mol/I Titripur®, Cat. No. 109072

|:|ectr0quantz CombiCheck 100, Cat. No. 118701

uminium standard solution CRM, 0.200 mg/I Al, Cat. No. 132225

Hydrochloric acid 25 % for analysis EMSURE®, Cat. No. 100316
2-Propanol for analysis EMSURE®, Cat. No. 109634

Pipettes for pipetting volumes of 0.25, 1.2, and 5.0 ml

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

of reagents Al-1, Al-2, and Al-3 must be doubled. Alternatively, the

semi-microcell Cat. No. 173502 can be used.

Notes on the measurement:

* Certain photometers may require a blank (preparation as per
measurement sample, but with distilled water instead of sample).

* When using the 50-mm cell, perform the measurement against a

rately prepared blank (preparation as per measurement sample,

but with distilled water instead of sample).

Configure the photometer for blank measurement.

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

* Measurement of turbid solutions yields false-high readings.

Aluminium-free samples turn orange on addition of reagents Al-1, Al-2,

and Al-3.

The pH of the measurement solution must be within the range 5.5 - 6.0.

The color of the measurement solution remains stable for 15 min after

the end of the reaction time stated above.

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of working, the aluminium standard
solution CRM (see section 5) or Spectroquant® CombiCheck 100 can be
used. Besides a standard solution with 0.40 mg/| Al, CombiCheck 100
also contains an addition solution for determining sample-dependent
interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes

* Reclose the reagent bottles immediately after use.

+ Information on disposal can be obtained at
www.disposal-test-kits.com.

rck KGaA, 64271 Darmstadt, Germany,
Tel +49(0)6151 72-2440
www.sigmaaldrich.com/ photometry
EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
Sigma-Aldrich Canada Co. or re (Canada) Ltd.
3149 Winston Park, O Dakvllle Bntanio, LeH 628
Phone: +1 800-565
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Iron Test

1.14761.0001
1.14761.0002

Spectroquant®
Iron Test

Fe

1. Method

All iron ions are reduced to iron(II) ions. In a thioglycolate-buffered medium
these react with a triazine derivative to form a red-violet complex that is
determined photometrically.

2. Measuring range and number of determinations

Pipette for a pipetting volume of 5.0 ml

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Rectangular cell 100 mm (1 pc), Cat. No. 174011

6. Preparation

Analyze immediately after sal ;)Img Otherwise preserve with nitric acdd
65 % (1 ml nitric acid per 1 | of sample solution).
Undissolved or complex-bound iron can be determined after pretreat-
ment of the sample using one of the Spectroquant® Crack Sets. In this
case it is no longer necessary to add reagent R-3 (from the Crack
Set 10) or reagent R-2K (from the Crack Set 10C)!
Check the iron content with the MQuant® Iron Test.
Samples containing more than 5.00 mg/l Fe must be diluted with
distilled water prior to digestion.
The pH must be within the range 1 - 10.
Adjust, if necessary, with sodium hydroxide solution or hydrochloric acid.

cell Measuring range [ Number of * Filter turbid samples.

mm mg/I Fe determinations

100 0.0025 - 0.5000 7. Procedure
50 0.005 - 1.000 250 (Cat. No.olr.14761.0002) Pretreated sample | 5.0ml Pipette into a test tube.
2 003 =239 1000 (Cat. No. 1.14761.0001) (10-40 °C)
10 0.05 -5.00 Reagent Fe-1 3 drops? | Add and mix.

For programming data for selected photometers / spectrophotometers see
www.sigmaaldrich.com/photometry.

3. Applications

This test measures bivalent and trivalent iron in its dissolved form as well
as fresh colloidal iron(11I) hydroxide. Samples must be decomposed by
digestion before iron oxides, aged iron hydroxide, and complex-bound iron
can be measured (see section 6).

Sample material:

Groundwater and surface water, seawater
Drinking water

Industrial water

Wastewater and percolating water

Food after appropriate sample pretreatment

4. Influence of foreign substances

This was checked individually in solutions containing 1.5 and 0 mg/I Fe.
The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. Cumulative effects were not checked;
such effects can, however, not be excluded.

Leave to stand for 3 min (reaction time), then fill the sample into the cell,
and measure in the photometer.

) Hold the bottle vertically while adding the reagent!

For measurement in the 50-mm cell both the sample volume as well as the
quantity of reagent Fe-1 must be doubled. It is recommended to measure
against an own prepared blank sample (preparation as per measurement
sample, but with distilled water |nstead of sample) to increase the accuracy.
Configure the photometer for blank measurement.

For measurement in the 100-mm cell both the sample volume as well as the
quantity of reagent Fe-1 must be quadrupled. The measurement is carried out
against a blank, prepared from distilled water and the reagents in an analogous
manner.

Notes on the measurement:

Certain photometers may require a blank (preparation as per
measurement sample, but with distilled water instead of sample).
For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

Measurement of turbid solutions yields false-high readings.
The pH of the measurement solution must be within the range 3.2 - 4.5.
The color of the measurement solution remains stable for at least

60 min after the end of the reaction time stated above.

Concentrations of foreign substances in mg/I or %

AP+ 1000 Cw** 10 (100"3 NO," 100 | EDTA 10 %
Cax 1000 2¢ 10  Pb?+ 10 | Surfactants?1 %
Cd* 1000 | Mg3* 1000 | PO, - 1000 | Na-acetate S %
CN' 100 | Mn** 1000 | SI0,** 1000 | NaCl 20 %
Co*+ MoO* 10 | Zn?+ 1000 | NaNO, 20 %
cri+ 100 | NH.* 1000 Na,SO, 20 %
Cr, 0 50 | Nix+

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of working, the iron standard
solutions CRM (see section 5) or Spectroquant® CombiCheck 90 can be

used. Besides a standard solution with 1.00 mg/| Fe**, this article also

0 when appmx 100 mg of thiourea is placed into the test tube before the
Bl tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

contains an addition solution for determining sample-dependent
interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

Please note the warnings on the packaging materials!

The test reagent is stable up to the date stated on the pack when stored
closed at +15 to +25 °C.

9. Notes

* Reclose the reagent bottle immediately after use.

Package contents:
Reagent Fe-1 (in aluminium container):
1 bottle (Cat. No. 1.14761.0002) or
4 bottles (Cat. No. 1.14761.0001)
1 AutoSelector

Other reagents and accessories:
Nitric acid 65 % for analysis EMSURE®, Cat. No. 100456
Spectroquant® Crack Set 10C, Cat. No. 114688

+ thermoreactor

or
Spectroquant® Crack Set 10, Cat. No. 114687

+ empty cells 16 mm with screw caps (25 pcs), Cat. No. 114724

+ thermoreactor
MQuant® Iron Test, Cat. No. 110004,
measuring range 3 - 500 mg/| Fe?*
MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
Sodium hydroxide solution 1 mol/l Titripur®, Cat. No. 109137
Hydrochloric acid 1 mol/l Titripur®, Cat. No. 109057
Thiourea GR for analysis, Cat. No. 107979
Spectroquant® CombiCheck 90, Cat. No. 118700
Iron standard solution CRM, 0.0500 mg/I Fe**, Cat. No. 133014
Iron standard solution CRM, 0.1000 mg/l Fe**, Cat. No. 133018
Iron standard solution CRM, 0.300 mg/I Fe**, Cat. No. 133019
Iron standard solution CRM, 1.00 mg/| Fe**, Cat. No. 133020

* The test reagent must no( be run off \mtl\ the wastewater!
di | can be ob d at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,
Tel. +49(B)6l51 72-2430
wew.sigmaaldrich.com/ photometry
EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2143 Winston barky 0, Sakvile, Ontaro, LEH 638
Phone: +1 800-565-1
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ChlorideTest

1.14897.0001
1.14897.0002
1.14897.0007
1.14897.0008

Spectroquant®
Chloride Test

Cl-

1. Method

Chloride ions react with mercury(II) thiocyanate to form slightly
dissociated mercury(II) chloride. The thiocyanate released in the process
in turn reacts with iron(III) ions to form red iron(III) thiocyanate that is
determined photometrically.

The method is analogous to EPA 325.1 and APHA 4500-CI" E.

2. Measuring range and number of determinations

Cell Measuring range Number of
mm mg/I Ck determinations
2.5-25.0 100 (Cat. No. 1.14897.0001/.0007)
10 or
10 - 250 175 (Cat. No. 1.14897.0002/.0008)

For programming data for selected phot
www.service-test-kits.com.

/ spectroph see

3. Applications

Sample material:

Groundwater, surface water, and seawater (after dilution)
Drinking water and mineral water

Industrial water

Wastewater and percolating water

4. Influence of foreign substances

This was checked individually in solutions c ining 12 (125) and 0 mg/I
Cl. The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. The values in parentheses apply for
the measuring range 10 - 250 mg/l CI (see section 7). Cumulative effects
were not checked; such effects can, however, not be exduded.

7. Procedure
Measuring range 2.5 - 25.0 mg/I CI:

Pretreated sample | 5.0 ml Pipette into a test tube.

(10-30°C)
Reagent Cl-1 2.5ml Add with pipette and mix.
Reagent CI-2 0.50 ml | Add with pipette and mix.

Leave to stand for exactly 1 min (reaction time), then fill the sample into
a 10-mm cell, and measure immediately in the photometer.

Measuring range 10 - 250 mg/I CI:

Pretreated sample | 1.0 ml | Pipette into a test tube.

(10-30°C)
Reagent Cl-1 2.5ml Add with pipette and mix.
Reagent CI-2 0.50 ml | Add with pipette and mix.

Leave to stand for exactly 1 min (reaction time), then fill the sample into
a 10-mm cell, and measure immediately in the photometer.

Notes on the measurement:

* Certain photometers may require a blank (preparation as per
measurement sample, but with distilled water instead of sample).
For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

* Measurement of turbid solutions yields false-high readings.

The pH of the measurement solution must be approx. 1.
The color of the luti ins stable for only a
short time.

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent,
measurement device, handling) and the mode of working, the chloride
standard solutions CRM (see section 5) or Spectroquant® CombiCheck 60
can be used. Besides a standard solution with 125 mg/| CI, CombiCheck
60 also contains an addition solution for determining sample-dependent
interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes
* Reclose the reagent bottles immediately after use.
* The of the test tubes and of the cells as well as the test

Concentrations of foreign substances in mg/I or %
A?‘ 5 (103 Cuzt 500 | Ni** 500 | Free chlorine 10
A+ 100 | F 100 | NO, 100 (500) | Surfactants 1000
Br 1(5) | Fe* 250 | Pb2+ 500 | NaNO, 20 %
Ca** 1000 | Hg** 2 ilo& PO 100 | Na,SO, 0.25 %
Cd+ 500 | K+ 000 S*  0.5(2.5)Y (1 %)
N 0.2 (1)  Mg* 1000 | Si0s> 1000
Cr+ 500 | Mn2+ 1000 | Zn2+
CrO* 250 | NH,* 1000

1 1In case of higher concentrations, eliminate sulfide ions by adding hydrogen
peroxide (1 drop of Perhydrol® per 10 ml of sample).
2 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packaging materials!

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

Package contents:

1 bottle of reagent Cl-1
1 bottle of reagent Cl-2
2 AutoSelectors

Other reagents and accessories:

Hydrogen peroxide 30 % H.0; (Perhydrol®) for analysis EMSURE®,
Cat. No. 107209

MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
Ammonia solution 25 % for analysis EMSURE®, Cat. No. 105432
Nitric acid Titrisol® for 1 mol/I, Cat. No. 109966

Spectroquant® CombiCheck 60, Cat. No. 114696

Chloride standard solution CRM, 10.0 mg/I Cl, Cat. No. 132229
Chloride standard solution CRM, 50 mg/I Cl, Cat. No. 132230

Pipettes for pipetting volumes of 0.50, 1.0, 2.5, and 5.0 ml
Rectangular cells 10 mm (2 pcs), Cat. No. 114946

6. Preparation
* Analyze immediately after sampling.
« The pH must be within the range 1 - 12.
Adjust, if necessary, with dilute ammonia solution or nitric add.
* Filter turbid samples.

reagents must not be run off with the wastewater!
Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,
Tel. $45(0)6351 72-2440
www.analytical-test-kits.com

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd.
2149 Winston Park, Dr. Oakville, Ontario, L6H 638
Phone: +1 800-565-1400
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Manganesd est

1.14770.0001
1.14770.0007

Spectroquant®
Manganese Test

1.14770.0002
1.14770.0008

Mn

1. Method

In alkaline solution manganese(II) ions react with an oxime to form a
red-brown complex that is determined photometrically.
The method is analogous to DIN 38406-2.

2. Measuring range and number of determinations

Cell Measuring range Number of
mm mg/I'Mn determinations
50 0.010 - 2.000 250
(Cat. Nos. 1.14770.0002/.0008)
20 0.25 - 5.00 or
500
10 0.50 -10.00 (Cat. Nos. 1.14770.0001/.0007)

For programming data for selected photometers / spectrophotometers see
www.service-test-kits.com.

3. Applications
This test measures only manganese(II) ions.

Sample material:

Groundwater and surface water, seawater
Drinking water and mineral water

Spring water and well water

Nutrient solutions for fertilization

Soils after appropriate sample pretreatment

4. Influence of foreign substances

This was checked individually in solutions containing 6 and 0 mg/l Mn. The
determination is not yet interfered with up to the concentrations of foreign
substances given in the table. Cumulative effects were not checked; such
effects can, however, not be excluded.

Concentrations of foreign substances in mg/I or %

2?' 100 | Cr,O7* 10| Ni** 25| EDTA 1
2t 1000 | Cu?+ 50 | NOy 1000 | Surfactants!? 1000
Ca** 1000 | Fe'* 50 | Pb** 1000 | NaCl 0 %
Cd+ 1000 | Hg* 250 | PO, 1000 | NaNO, 20 %
CN- 1000 | Mg** 250 | Si0s* 1000 | Na,SO; 20 %
Cr+ 0,1 | NH,* 1000 | Zn?* 1000

1 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packaging materials!

The test reagents are stable up to the date stated on the pack when

stored closed at +15 to +25 °C.

Package contents:
Reagent Mn-1:1 bottle (Cat. No. 1.14770.0002/.0008) or
2 bottles (Cat. No. 1.14770.0001/.0007)

1 AutoSelector

Other reagents and accessories:

Nitric acid 65 % for analysis EMSURE®, Cat. No. 100456

MQuant® Manganese Test, Cat. No. 110080,

measuring range 2 - 100 mg/| Mn2*

MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
MQuant® pH-indicator strips pH 7.5 - 14, Cat. No. 109532

Sodium hydroxide solution 1 mol/I Titripur®, Cat. No. 109137
Sulfuric acid 0.5 mol/I Titripur®, Cat. No. 109072

Spectroquant® CombiCheck 90, Cat. No. 118700

Manganese standard solution CRM, 0.050 mg/| Mn, Cat. No. 132237
Manganese standard solution CRM, 0.200 mg/| Mn, Cat. No. 132238
Manganese standard solution CRM, 1.00 mg/| Mn, Cat. No. 132239

Pipette for a pipetting volume of 5.0 ml

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

6. Preparation
* Analyze immediately after sampling. Otherwise preserve with nitric acdd
65 % (1 ml nitric acid per 1 | of sample solution).

Check the manganese content with the MQuant® Manganese Test.
Samples containing more than 10.00 mg/l Mn must be diluted with
distilled water.

* The pH must be within the range 2- 7.

Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.

Filter turbid samples.

7. Procedure

Pretreated sample
(10-25°C)
Reagent Mn-1

5,0ml Pipette into a test tube.

4 drops") | Add and mix.

The must be approx. 11.5.

Check with MQuant® pH-indicator strips.
Adjust the pH, If necessary, with sodium
hydroxide solution.

Reagent Mn-2 2 drops®! | Add and mix.

Leave to stand for 2 min (reaction time A).

Reagent Mn-3 { 2 drops®! ]Add and mix.

Leave to stand for 10 min (reaction time B), then fill the sample into the
cell, and measure in the photometer.

1 Hold the bottle vertically while adding the reagent!

For measurement in the 50-mm cell both the sample volume as well as the
(weantiues of reagents Mn-1, Mn-2, and Mn-3 must be doubled. Alternatively,
the semi-microcell Cat. No. 173502 can be used.

When using the 50-mm cell is recommended to measure against an own
prepared blank sample gpreparation as per measurement sample, but with
distilled water instead of sample) to increase the accuracy.

Configure the photometer for blank measurement.

Notes on the measurement:

* Certain photometers may require a blank (preparation as per
measurement sample, but with distilled water instead of sample).

For photometric measurement the cells must be clean.
Wipe, if necessary, with a clean dry cloth.

Measurement of turbid solutions yields false-high readings.
The pH of the measurement solution must be within the range
9. 73

The color of the measurement solution remains stable for at least
60 min after the end of the reaction time B stated above.

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagents, measure-
ment device, handling) and the mode of working, the manganese standard
solutions CRM (see section 5) or Spectroquant® CombiCheck 90 can be
used. Besides a standard solution with 1.00 mg/I Mn2*, CombiCheck 90
also contains an addition solution for determining sample-dependent
interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant?® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes
* Reclose the reagent bottles immediately after use.

« Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,

Tel. +49(0)6151 72-2440
www.analytical-test-kits.com

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
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Zinc Cell Test

1.00861.0001
1.00861.0007

Spectroquant®

Zinc Cell Test Zn

1. Method

In alkaline solution zinc ions react with pyridylazoresorcinol (PAR) to form
a red complex that is determined photometrically.

2. Measuring range and number of determinations

Measuring range Number of determinations

0.025 - 1.000 mg/IZn 25

For programming data for selected photometers / spectrophotometers see
www.service-test-kits.com.

3. Applications
Thls test measures only zinc | ions. Samples must be decomposed by
1 before undi: d or c lex-bound zinc can be measured (see
section 6).
Sample material:
Groundwater and surface water
Drinking water
Wastewater and percolating water
This test is not suited for seawater.

4. Influence of foreign substances

This was checked individually in solutions containing 0.5 and 0 mg/l Zn.
The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. Cumulative effects were not checked;
such effects can, however, not be excluded.

Concentrations of foreign substances in mg/l or %
A+ 500 | Fe** 5| NO, 1000 | EDTA 0,5
Ca+ 250 | Hg?+ 1 Pb+ 2 | Surfactants 100
cd** 0,5 | Mg** 100 | PO 500 | Na-acetate 10 %
Gt 25 Mn?* 0,1 | Si0;* 1000 | NaCl 20 %
Cr, 0% 1000 | NH,* 1000 NaNO, 20 %
Cu* 5 Ni** 5 Na,S04 1%

1 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packagmg materials! Caution!
The reaction cells

The test reagents are stable up to the date stated on

stored closed at +15 to +25 °C.

Package contents:

1 bottle of reagent Zn-1K

1 bottle of reagent Zn-2K

1 bottle of reagent Zn-3K

25 reaction cells

1 sheet of round stickers for numbering the cells

Other reagents and accessories:
Nitric acid 65 % for analysis EMSURE®, Cat. No. 100456
Spectroquant® Crack Set 10C, Cat. No. 114688

+ thermoreactor

or
Spectroquant® Crack Set 10, Cat. No. 114687

+ empty cells 16 mm with screw caps (25 pcs),

Cat. No. 114724

+ thermoreactor
MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
Sodium hydroxide solution 1 mol/l Titripur®, Cat. No. 109137
Sulfuric acid 0.5 mol/I Titripur®, Cat. No. 109072
Spectroquant® CombiCheck 100, Cat. No. 118701

Pipettes for pipetting volumes of 0.50, 2.0, and 10 m|

6. Preparation

* Analyze immediately after sampling. Otherwise preserve with nitric acid

65 % (1 ml nitric acid per 1 | of sample solution).

Undissolved or complex-bound zinc can be determined after pretreat-

ment of the sample using one of the Spectroquant® Crack Sets

* Samples containing more than 1.000 mg/l Zn must be diluted with
distilled water prior to digestion.

* The pH must be within the rar

Adjust, if necessary, with sodlum‘ﬁedrox:de solution or sulfuric acid.

Filter turbid samples.

7. Procedure

Sample 10ml Pipette into a suitable glass vessel.
(10 -40 °C)
Reagent Zn-1K 1 level grey Add and shake until the reagent is
microspoon completely dissolved :
(in the cap of the | sample-reagent mixture
Zn-1K bottle)

Caution! The reaction cells contain potassium cyanide!

Reagent Zn-2K 0.50 ml Pipette into a reaction cell close the
cell tightly, and m|

Sample-reagent | 2.0ml Add with pipette, dosethe cell tightly,

mixture and mix.

Reagent Zn-3K S drops®! Add, close the cell tightly, and mix.

Leave to stand for 15 min (reaction time), then measure the sample in the
photometer.

) Hold the bottle vertically while adding the reagent!

Notes on the measurement:

* For photometric measurement the cells must be clean.
Wipe, if necessary, with a clean dry cloth.

* Measurement of turbid solutions yields false-high readings.

* The pH of the measurement solution must be within the range
9.0-9.2.

* The color of the measurement solution remains stable for at least
60 min after the end of the reaction time stated above.

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagents, measure-
ment device, handling) and the mode of working, Spectroquant®
CombiCheck 100 can be used. Besides a standard solution with 0.750 mg/l
Zn?*, this article also contains an addition solution for determining
sample-dependent interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 A51.

9. Notes
* Reclose the reagent bottles immediately after use.
* The test reagents must not be run off with the wastewater!

Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,

Tel. +49(0)6151 72-2440
www.analytical-test-kits.com

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
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AmmoniumTest

1.14752.0001
1.14752.0002

Spectroquant®
Ammonium Test

NH,*

1. Method

Ammonium nitrogen (NHs-N) occurs partly in the form of ammonium ions
and partly as ammonia. A pH-dependent equilibrium exists between the
two forms.

In strongly alkaline solution ammonium nitrogen is present almost entirely
as ammonia, which reacts with a chlorinating agent to form monochlora-
mine. This in turn reacts with thymol to form a blue indophenol derivative

Other reagents and accessories:

Sodium hydroxide solution 1.000 | Combi-Titrisol®, 5 mol/l,

Cat. No. 109913

MQuant® Universal indicator strips pH 0 - 14, Cat. No. 109535
Sodium hydroxide solution 1 mol/| Titripur®, Cat. No. 109137

Sulfuric acid 0.5 mol/| Titripur®, Cat. No. 1 2

Spectroquant® CombiCheck 50, Cat. No. 114695

Ammonium standard solution CRM, 0.400 mg/| NH,-N, Cat. No. 125022
Ammonium standard solution CRM, 1.00 mg/I NHs-N, Cat. No. 125023
Ammonium standard solution CRM, 2.00 mg/lI NH:-N, Cat. No. 125024
Ammonium standard solution CRM, 0.250 mg/| NH,, Cat. No. 132227
Pipettes for pipetting volumes of 0.60 and 5.0 ml

Rectangular cells 10, 20, and 50 mm (2 of each), Cat. Nos. 114946,
114947, and 114944

Semi-microcells 50 mm (2 pcs), Cat. No. 173502

6. Preparation

that is determined photometrically. Due to the intrinsic yellow ¢ ion of
the reagent blank, the measurement solution is yellow-green to green in
color.

The method is analogous to EPA 350.1, APHA 4500-NH; F, ISO
7150-1, and DIN 38406-5.

2. Measuring range and number of determinations

Cell Measuring range Number of
mm mg/lI NH;-N mg/l NH.* determinations
50 0.010 - 0.500 | 0.013-0.644 250
(Cat. No. 1.14752.0002)
20 0.03 -1.50 0.04 -193 or
500
10 0.05 -3.00 | 0.06 -3.86 | (Cat. No.1.14752.0001)

For programming data for selected photometers / spectrophotometers see
www.service-test-kits.com.

3. Applications

This test measures both ammonium ions and dissolved ammonia.

Sample material:

Groundwater and surface water, drinking water

Seawater?)

Wastewater

Aquarium water

Nutrient solutions for fertilization

Soils and food after appropriate sample pretreatment

(Applications see the website)

1 To determine the concentration of ammonium in seawater 0.1 ml of sodium
hydroxide solution S mol/l must be added after the addition of reagent NH,-1.
Subsequently proceed as described in section 7 (“Procedure”).

4. Influence of foreign substances

This was checked individually in solutions containing 2 and 0 mg/| NHs-N.
The determination is not yet interfered with up to the concentrations of
foreign substances given in the table. Cumulative effects were not
checked; such effects can, however, not be excluded.

Concentrations of foreign substances in mg/I or %

A+ 1000 | Mg*+ 1000 | EDTA 500
Ca®* 1000 | Mn?* 10 | Primary amines®? 0
Cd* 100 | Ni*+ 100 | Secondary amines® 0
CN 1| NO; 100 | Surfactants 500
crt 100 | Pb** 1000 | Na-acetate 10 %
Cr, 0y 1000 | PO, 100 | NaCl 10 %
Cu* 10 | s> 1| NaNoO. 20 %
F 10 | SiO* 500 Nazsd‘. 20 %
Fe’; 100 | Zn2+ 100

Hg* 100

Reducing agents interfere with the determination.

1 tested with methylamine

2 tested with dimethylamine

3 tested with nonionic, cationic, and anionic surfactants

5. Reagents and auxiliaries

Please note the warnings on the packaging materials!

The test reagents are stable up to the date stated on the pack when
stored closed at +15 to +25 °C.

Package contents:

Reagent NHs-1: 1 bottle

Reagent NH,;-2: 2 bottles (Cat. No. 1.14752.0002) or
3 bottles (Cat. No. 1.14752.0001)

Reagent NH.-3: 1 bottle

1 AutoSelector

* Rinse glassware ammonium-free with distilled water. Do not use
d o
g

* Analyze immediately after sampling.

* The pH must be within the range 4 - 13.
Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.

* Filter turbid samples.

7. Procedure

Pretreated sample | 5.0ml Pipette into a test tube.

(20-30°C)

Reagent NH,-1 0.60 ml Add with pipette and mix.

(20-30 °C)

Reagent NH,-2 1 level blue Add and shake vigorously until the

microspoon (in | reagent is completely dissolved.

the cap of the

NH,-2 bottle)
Leave to stand for 5 min (reaction time A).
Reagent NH,-3 4 drops" Add and mix.

Leave to stand for 5 min (reaction time B), then fill the sample into the
cell, and measure in the photometer.

) Hold the bottle vertically while adding the reagent!

For measurement in the 50-mm cell both the sample volume as well as the
cweantines of reagents NH,-1, NH.-2, and NH,-3 must be doubled. Alternatively,
the semi-microcell Cat. No. 173502 can be used.

When using the 50-mm cell is recommended to measure against an own
prepared blank sample (preparation as per measurement sample, but with
distilled water instead of sample) to increase the accuracy.

Configure the for blank oS

Notes on the measurement:

* Certain photometers may require a blank (preparation as per

measurement sample, but with distilled water instead of sample).

For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.

* Measurement of turbid solutions yields false-high readings.

Ammonium-free samples turn yellow on addition of reagent NHs-3.

The pH of the measurement solution must be approx. 12.5.

The color of the measurement solution remains stable for at least

60 min after the end of the reaction time B stated above.

* In the event of ammonium concentrations exceeding 100 mg/|, other
reaction products are formed and false-low readings are yielded. In such
cases it is advisable to conduct a plausibility check of the measurement
results by diluting the sample (1:10, 1:100).

8. Analytical quality assurance

recommended before each measurement series

To check the photometric measurement system (test reagent, measure-
ment device, handling) and the mode of working, the ammonium standard
solutions CRM (see section 5) or Spectroquant® CombiCheck 50 can be
used. Besides a standard solution with 1.00 mg/l NHs-N, CombiCheck 50
also contains an addition solution for determining sample-dependent
interferences (matrix effects).

Additional notes see under www.qa-test-kits.com.

For quality and batch certificates for Spectroquant® test kits see the
website, where you will find all data in production control, that are
determined in accordance with ISO 8466-1 and DIN 38402 AS1.

9. Notes
* Reclose the reagent bottles immediately after use.

« Information on disposal can be obtained at
www.disposal-test-kits.com.

Merck KGaA, 64271 Darmstadt, Germany,

Tel. +49(0)6151 72-2440
www.analytical-test-kits.com

EMD Millipore Corporation, 400 Summit Drive
Burlington MA 01803, USA, Tel. +1-978-715-4321
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Implementation of the Free Chlorine Test
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Pengukuran Suatu Kandungan yang Terdapat didalam Sample Menggunakan Alat
ASpectroquant NOVA 600

Pelaksanaan Uji NO
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Pelaksanaan Uji CN

Pelaksanaan Uji Aluminium
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Pelaksanaan Uji Fe

Pelaksanaan Uji Chloride
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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
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