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ABSTRACT

This study investigated the performance of sequencing batch reactors (SBR) for
nitrification and denitrification. Bench scale Salsnes Filter (SF) was used as a primary
treatment to provide wastewater with different organic fractions to assess its impact on
denitrification. Tests were performed using activated sludge seed and municipal primary
wastewater from two different municipal wastewater treatment plants located around
Oslo-Norway. Three batch reactors were used; the first one used unfiltered wastewater,
the second one used wastewater filtered through 1.2um, and the third one used
wastewater filtered through 18um SF fine mesh sieve without filter mat formation.
Characterization of the influent and effluent was performed. The results showed that the
performance of the three reactors were similar, with 94.84% TSS removed for Reactor
1, 92.73% for Reactor 2 and 81.95% for Reactor 3. The percentage of NH4-N removed
was also similar: 98.78% for Reactor 1, 96.09% and 98.22% for Reactor 2 and 3
respectively. The denitrification rate was found to be higher for Reactor 1, however
there was no significant difference between the three reactors.
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NOMENCLATURE
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(BOD) Biological Oxygen Demand
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I.  INTRODUCTION AND OBJECTIVES

1.1INTRODUCTION
The use of fine mesh sieves for primary treatment in biological wastewater (ww)

treatment is becoming increasingly common. In Norway, fine mesh sieves are
undergoing intensive development, decreasing space requirements and investment
costs in comparison with other primary treatment processes (Rusten,Lundar,2006).
Salsnes Filter AS, is one of the companies which has a patented technology for filtration
using fine mesh sieves, and that has been widely used as a primary treatment before

the downstream process (Rusten,@degaard,2006).

Biological wastewater treatment is one of the methods that remove nutrients (nitrogen
and phosphorus). Untreated wastewater rich in nitrogen (N) and other nutrients such as
phosphorous (P), if discharged into water bodies, causes eutrophication resulting in

undesired consequences on water quality and human health.

Biological N removal from ww is usually accomplished by aerobic nitrification and
anoxic denitrification (Bassin et al.,2012). These two processes can be done in one
single reactor, the sequencing batch reactor (SBR). The use of SBR for nutrient
removal has been reported in literature since the mid-1980s (Chang,Hao,1996). The
SBR is a fill and draw activated sludge (AS) treatment system that includes five stages:
feed, react, settle, draw and idle.

In biological N removal, the quantity of electron donors determines the success of the
process. For this reason, the chemical oxygen demand (COD) plays an important role
in the process (Gerardi,2002). Large amounts of organic COD in the influent are found
in particulate forms, which must be broken down into smaller compounds prior to
uptake by microorganisms (Henze et al.,2008). Due to this requirement, excess
removal of particulate COD (pCOD) with Salsnes filters (SF) might affect the biological
process with regards to N removal, as this needs sufficient biodegradable material to be

available in order to proceed (Razafimanantsoa et al.,2013).

Determining the correct mesh size of SF sieve for nutrient removal without removing
excess pCOD, the energy supply in the biological reactor for aerobic degradation of the

organic material can be minimized, the overall operating costs can be reduced and the
12



amount production of biogas produced from the matter collected during the process can

be increased.

1.20BJECTIVES
This study investigated nitrogen removal of municipal wastewater, using sequencing

batch reactors (SBR). Municipal wastewater prior to primary treatment with and without
filtration through SF was used as a feed. The overall objective is to determine how
denitrification is affected by solids removal using two different mesh sizes (1.2 um and
18um) using bench scale SF. The specific objectives of this study were to:
1. Set up an experimental method with three different conditions (unfiltered ww,
filter after 18 um and ww filter after 1.2 um) and evaluate the performance of
SBRs for long term denitrification process.
2. Investigate the effect of removal of organic material prior to biological nutrient
removal process.

3. Compare nitrification rates for different size of SF mesh sieves.

13



[I.  LITERATURE REVIEW

This chapter reviews the state of the art and previous research done in nitrogen
removal using sequencing batch reactors and Salsnes Filters. The first part gives a
review of the parameters of interest for this study; the second and third part reviews
literature regarding wastewater characteristics and biological nitrogen removal
respectively, and the final part gives an overview about Salsnes filters and biological
treatment systems for nitrogen removal including the sequencing batch reactor used in

this study.

2.1PARAMETERS OF INTEREST
The parameters of interest in this study were:

2.1.1 Chemical Oxygen Demand
The chemical oxygen demand (COD) test is extensively used in the analysis of

industrial and domestic wastewaters. It allows measurement of a wastewater in terms of
the total quantity of oxygen required for oxidation to carbon dioxide and water. It is
helpful to indicate toxic conditions and the presence of biologically resistant organic
substances and it is based on the fact that most organic compounds can be oxidized by
the action of strong oxidizing agents under acidic conditions (Sawyer,MCarty,1987).

Dold et al. (1980) and Ekama et al. (1986) COD has been adopted as the main
parameter to quantify organic carbon. Particle size is an integral component of COD
fractionation. In wastewater characterization, one patrticle size (0.45 pm membrane or
1.2 ym glass fiber filter size) is commonly used to roughly differentiate soluble and
particulate ranges (Tas et al.,2009). Dulekgurgen et al. (2006) reported that for
domestic sewage most of the COD appears at the size ranges above 0.45um and only
a small portion is at the soluble range. Nieuwenhuijzen (2000) showed that only 21%
COD in wastewater was above the 63 um size, calling it settleable; and 27% COD was

in the 5-63% pm range, calling it suspended.

2.1.2 Nitrogen (N)
Nitrogen is of interest because of its presence in the atmosphere and in the life

processes of all plants and animals which can be summarized with the nitrogen cycle

shown in Figure 1.
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Figure 1. Nitrogen cycle. (Adapted from Sawyer,MCarty (1987))

N is an essential building block for protein synthesis; and its presence is necessary to
make ww treatable (Tchobanoglous et al.,2003). N has several oxidation states, forms
of N in ww with their corresponding oxidation state are ammonia (NHs.,-1lI), ammonium
(NH,4", -lll), nitrogen gas (N,, 0), nitrite ion (NO,, +Ill) and nitrate ion (NOs, +V)
(Tchobanoglous et al.,2003).

The forms of N of interest in this study are:
e Ammonium nitrogen (NH4-N)
e Nitrite nitrogen (NO,-N)
¢ Nitrate nitrogen (NOs-N)

N control is necessary for reasons related to human health and the environment. In
1940 it was found that high NO3z-N content in drinking waters can cause
methemoglobinemia in infants. Another possible harm with high N content is
eutrophication in water bodies, since it stimulates algae growth and the discharge of
NH4-N and its subsequent oxidation can reduce the dissolved oxygen levels in rivers

and estuaries (Sawyer,MCarty,1987).
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2.1.3 Phosphorus
Phosphorus (P) is essential for algae and microorganism growth. Domestic water

contains relatively high amounts of P compounds, however, many industrial wastes do
not contain enough quantities of P for optimum growth of the organisms used in
treatment, therefore addition of inorganic phosphates (PO,*) may be needed to supply

the deficiency (Sawyer,MCarty,1987).

The P compound of interest in this study is the orthophosphate as PO,4-P.

2.2WASTEWATER CHARACTERISTICS
Wastewater can have different origins such as industrial, municipal, institutional,

infiltration into sewers, storm water, leachate and septic tank ww. This study used
municipal ww from a wastewater treatment plant (wwtp) outside Oslo-Norway.

The composition of typical municipal ww is shown in Table 1.
Table 1. Typical composition of municipal wastewater with minor contributions of

industrial wastewater. (Adapted from Henze et al. (2008))

Parameter (g/m°) | High* | Medium | Low**
COD total 1200 750 500
COD soluble 480 300 200
COD suspended 720 450 300
BOD 560 350 230
VFA (as acetate) 80 30 10
N total 100 60 30
NH4-N 75 45 20
TP 25 15 6
PO,-P 15 10 4
TSS 600 400 250
VSS 480 320 200

*Concentrated ww represent cases with low water consumption and/or infiltration

**Diluted ww, represents high water consumption and/or infiltration

The typical nutrient content for municipal ww is shown in Table 2.

16



Table 2. Typical nutrient content in municipal wastewater with minor contributions of

industrial wastewater. (Adapted from Henze et al. (2008))

Parameter (g/m°) | High | Medium | Low
N Total 100 60 30

NH4-N 75 45 20

NO; + NO,-N 0.5 0.2 0.1

Organic N 25 10 15

Total Kjeldahl N 100 60 30

TP 25 15

PO,-P 15 10

Organic P 10 5

2.3 BIOLOGICAL NITROGEN REMOVAL
Biological Nitrogen (N) removal is achieved in two step process that requires nitrification

and denitrification, and it is restricted to pathways using organic compounds as an

energy source, these are the assimilatory and dissimilatory pathway.

2.3.1 Nitrification
Nitrification is the biological oxidation of ammonium (NH," ) to nitrate (NO3™ ) with nitrite

(NO," ) formation as an intermediate and takes place in two steps. The microorganisms
that carry out the first reaction are the autotrophic species Nitrosomonas; however
Nitrosocossus, Nitrospira, Nitrosolobus and Nitrosovibrio are also involved in the
process. The second part of the process where the oxidation of NO, to NO; takes
place is carried out by the bacteria Nitrobacter (Rodriguez et al.,2011a). The first step
(oxidation of NH,4") is usually the rate-limiting reaction, because of this, nitrification is
consider as a single step process mediated by one group of substitute nitrifying

autotrophic bacteria (Melcer,2003).

Nitrification is dependent of the presence of nitrifying organisms, which can be inhibited
by certain non-ionized forms of N such as free ammonia and nitrous acid which are
influenced by pH (Rodriguez et al.,2011a). The optimum pH range has been found to
be 7.0 to 8.0, most municipal wastewaters are in this range and if not, lime or

bicarbonate can be added to maintain the pH at an optimum level (Sedlak,1991).

The growth of nitrifying organisms is dependent on the concentrations of NH;-N,

dissolved oxygen (DO) and pH (Sedlak,1991).
17



The reactions involved in this process are shown below:

AOB (ammonia—oxidizing bacteria)

NH} + 1.50,

NO; + 2H* + H,0

NOB (nitrite—oxidizing bacteria)

NO3 +0.50, NO3

2.3.2 Denitrification
Biological denitrification reduces NO3-N to nitrogen gas and is the process that is most

reliable and effective in terms of operational cost for nitrate removal from ww. (Groffman
et al.,2006).

The reaction occurred during heterotrophic denitrification is shown below:

denitrifiying bacteria

NOj3 + soluble cBOD N, +C0, +OH™ + H,0

Denitrification reactions are carried out with the energy that comes from the oxidation of
an organic source and is affected by parameters such as temperature (T), pH, Solids
Residence Time (SRT), toxic materials, NO3” and carbon concentration. This process is
carried out by heterotrophic facultative bacteria under anoxic conditions
(Abufayed,Schroeder,1986b).

Heterotrophic facultative bacteria utilize NOj3™ instead of oxygen as the final electron
acceptor. It has also been shown that this process can occur in the presence of oxygen
at anoxic conditions, however fixed film reactors and suspended growth systems
consist of aerobic biomass layers and anoxic sub layers so that denitrification and

aerobic processes may occur simultaneously (Sedlak,1991).

When primary sludge is used as a carbon source, the rate of denitrification is
determined by the release of organic and nitrogenous matter from sludge particles.
(Abufayed,Schroeder,1986a). The rate of denitrification is also dependent on the
temperature, DO concentration, concentration and biodegradability of the carbon
source (Sedlak,1991).

Typical municipal wastewater nitrogenous material content is shown in Table 3.

18



Table 3. Typical municipal nitrogenous material. (Adapted from Melcer (2003))

i . Concentrations i i )
Nitrogenous material 3 Fractions Fraction Units
(gNm™)
Total Kjeldahl nitrogen (TKN) 25-70 - -
. ) 0.50 -
Free and saline ammonia 20-30 0.75 gN/gTKN
Soluble unbiodegradable TKN 0-5 0-0.07 gN/gTKN
Biodegradable organically
0-10 0-0.25 gN/gTKN
bound TKN
Particulate unbiodegradable gN/g particulate
2-8 0.03 0.07 i
TKN unbiodegradable COD

WW originated from domestic locations usually contains N in the organic form
(approximately 60% in fresh sewage) and ammonium form (approximately 40% in fresh
sewage), these are produced from protein metabolism in the human body. N can also
be added by industrial and commercial activities, ground garbage and storm water, and
can be introduced from recycle streams in the treatment process. Typically the soluble
organic N remaining in the effluent after the biological treatment is 1 mg N/L
(Sedlak,1991).

Two main factors that control the denitrification rate in activated sludge systems are:
e The rate of utilization of readily biodegradable chemical oxygen demand
(RBCOD) derived from the influent wastewater
e Once the RBCOD has been consumed , the denitrification rate is controlled by
the rate of hydrolysis of slowly biodegradable chemical oxygen demand

(SBCOD), this process controls the availability of substrate (Melcer,2003).

If the NO,-N concentration is less than 0.5 mg/L, the NO,-N can be neglected and use
only the NOs-N data to calculate denitrification rate. Consequently if NO,-N
accumulation occurs during the denitrification test, the electron equivalents for the

oxidation of carbon can be best represented by the following equation (Gu,2010).

The coefficient 0.6 takes into consideration the stoichiometry of the denitrification

reaction.
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Both assimilatory and dissimilatory enzyme systems are involved in NO3 reduction.

2.3.3 Assimilatory pathway
Assimilatory NOj  reduction transforms NOs-N into NH4-N, which can be used for

biosynthesis. This process will depend on the carbonaceous organic content and the
operation conditions of the system; it will occur only when a more reduced N form is
unavailable. The N content of the waste activated sludge (AS) will decrease due to
endogenous metabolism and it has a significant effect in high-level ammonia removal
systems. Depending on the operating conditions, N removal is limited to approximately
2 -5 % of the raw ww biological oxygen demand (BOD). In this process the net growth
should be maximized in order to maximize assimilative N removal (Terry L. Krause et
al.,2010) (Sedlak,1991).

2.3.4 Dissimilatory pathway
Dissimilatory NOs reduction transforms NOjs;-N to soluble N gas (N,), which

subsequently may be liberated from solution. It can result in a decrease of total nitrogen
(TN) in the system rather than just a transformation in state as in nitrification (Terry L.
Krause et al.,2010).

2.4SALSNES FILTER AS
Salsnes Filters (SF) are developed by the company Salsnes Filters AS, a Norwegian

company that started in the market in 1998-1999; with its head office located in

Namsos, Norway.

Salsnes has a patented filter technology for primary ww treatment and effluent
treatment for different industries. It is also an alternative for the primary settling stage
for traditional chemical/biological treatment and prevents membrane bioreactor (MBR)
fouling (Salsnes Filter,2013).

Newcombe et al. (2011) studied the effect of particle size separation implications on
COD removal before biological nutrient removal (BNR) using SF. A rotating belt screen
(RBS) from SF was installed at the Heyburn WWTP in Idaho after grit removal. A 350
micron mesh sieve was used in the RBS resulting in a 32% removal rate for BOD and

45% removal rate for total suspended solids (TSS). Approximately 4mg/L TKN was
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removed by the RBS, which contributed to 17% TN removal. The influent samples were
filtered with both 0.45um and 29um filters prior to COD analysis. The 0.45um filter was
selected as the typical criteria for sCOD and the 29 micron filter was selected as an

approximation of the particle size limit removed by the RBS (Newcombe et al.,2011).

Rusten,Lundar (2006), found that at least 20% of the total suspended solids (TSS) in
the wastewater should consist of particles larger than 350 microns and the ratio
between flocculated COD (FCOD) and total COD (TCOD) should be below 0.4 to be
considered suitable for primary treatment with fine mesh sieves. It was found at a full-
scale primary treatment plant (Breivika WWTP in Tromsg-Norway) that the SF RBS
with 350 microns mesh size fulfiled the European Union (EU) primary treatment
requirements for removal of SS and BODs, with an average removal efficiency of 90%
and 80%, respectively (Rusten,Lundar,2006).

Previous studies using SF in primary treatment has been made, testing the effect of
denitrification providing ww with different organic fractions; it showed a removal of
pCOD up to 20 to 50% using SF of different mesh sieve sizes, two different influents
were used (Test 1 and Test 2); separation of influent SS with 33 um reduced the first
denitrification rate (Test 1) to 20% and 10% for the second rate (Test 2) and using 1.2
pum reduced 6% and 16% for the first and second denitrification respectively.

(Razafimanantsoa et al.,2013)

2.5BIOLOGICAL TREATMENT SYSTEMS FOR NITROGEN REMOVAL
There are different process configurations for N removal that can be classified in three

categories: single, dual and triple sludge (Terry L. Krause et al.,2010).

Some of these configurations are described below. This study will use a SBR which will

be explained in more detail.
Wuhrmann and Ludzach-Ettinger approach is typically referred to as post-denitrification.

N removals of 29 to 89% have been achieved in bench and pilot scale studies. A

diagram of this process can be seen in Figure 2 (Terry L. Krause et al.,2010).
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Figure 2. Wuhrmann process for N removal (RAS= return activated sludge) and
WAS=waste activated sludge). (Adapted from Terry L. Krause et al. (2010))

Another single sludge process is the Ludzack-Ettinger process which is a variation of
the previous process and can be seen in Figure 3. TN removal efficiency in this process
is a function of the return activated sludge (RAS) flow rate. An 88% reduction in TN
from a 130mg/L using a RAS ratio of 8:1 has been reported (Terry L. Krause et
al.,2010)

INFLUENT EFFLUENT

ANOXIC AEROBIC

T QRas v

CLARIFIER

Figure 3. Ludzack-Ettinger process for N removal (RAS= return activated sludge) and

WAS=waste activated sludge). (Adapted from Terry L. Krause et al. (2010))

Another configuration was proposed to increase the denitrification rate and overall N
removal efficiency, the Modified Ludzack-Ettinger (MLE). This process can be used
when nitrification is occurring and denitrification is required to recover alkalinity, lower
overall oxygen demand and provide a better sludge settling. MLE configuration can be

seen in Figure 4 (Terry L. Krause et al.,2010).
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Figure 4. Modified Ludzack-Ettinger process for N removal (RAS=return activated sludge

and WAS=waste activated sludge). (Adapted from Terry L. Krause et al. (2010))

Another approach is the Four-Stage Bardenpho™ which has four anoxic and aerobic
zones with recycling of mixed liquor from the first aerobic zone to the first anoxic zone,
it was proposed to achieve more complete N removal than the one obtained with a two

or three stage process (Terry L. Krause et al.,2010)

2.5.1 Sequencing Batch Reactor
The sequencing batch reactor (SBR) is a fill and draw reactor with complete mixing

during the batch reaction step, the steps of aeration and clarification occur in the same
tank, saving costs and energy. It typically incorporates five stages: Fill, react (aeration),
settle, draw and idle (Tchobanoglous et al.,2003). The typical SBR operation for one
cycle is shown in Figure 5 and the description of the operation steps for the SBR is

shown in Table 4.
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Figure 5. Typical sequencing batch reactor operation for one cycle. (Adapted from Terry

L. Krause et al. (2010))

Table 4. Description of operational steps for the sequencing batch reactor. (Adapted from

Tchobanoglous et al. (2003))

Operation o
Step Description
Volume and substrate (raw wastewater or primary effluent) are added to the
Eill reactor. It typically allows the liquid level in the reactor to rise from 75% of
capacity (at the idle period) to 100%. During fill the reactor may be mixed only or
mixed and aerated to promote biological reactions with the influent wastewater
React The biomass consumes the substrate under controlled environmental conditions
Settle Solids are allowed to separate from the liquid under quiescent conditions,
resulting in a clarified supernatant that can be discharged as effluent
Decant Clarified effluent is removed
Is used in a multi-tank system to provide time for one reactor to complete its fill
Idle phase before switching to another unit. Because Idle is not a necessary phase , it
is sometimes omitted

Some of the advantages of using SBR over other configurations are listed in Table 5.
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Table 5. Advantages and disadvantages sequencing batch reactor. (Adapted from
Tchobanoglous et al. (2003))

Advantages Disadvantages

No need for a return activated sludge | Process control more complicated
system (RAS)

Nutrient removal can be accomplished | High peak flows can disrupt operation

by operational changes

Can be operated as a selector process | Batch discharge may require equalization prior to

to minimize sludge bulking potential filtration and disinfection

Quiescent settling enhance solids | Higher maintenance skills required for instruments,

separation and is applicable for a | monitoring devices and automatic valves in

variety of plant sizes comparison with other systems

This system has been studied since the mid-1980s. (Chang,Hao,1996). The
configuration of an SBR combines hydrolysis and denitrification in a discontinuous
operation, studies on the hydrolysis rate coefficient in batch experiments has been done
before, concluding that the values of the hydrolysis rate coefficient obtained in

continuous flow experiments are higher than in batch systems. (Eliosov,1995).

A SBR can be used to remove nutrients in one stage; this process can be used to treat
the liquid fraction or the effluent coming from the anaerobic digesters (Tilche et
al.,1999). This process has been studied by several investigators using different
techniques and parameters; by aiming for optimization of SBR operating conditions.
Studies have been performed mostly using external carbon sources, such as glucose,
acetate and mixtures of glucose/acetate. For mixtures of glucose/acetate (50/50)
removal of 96% COD, 87% NH4-N, 81% NOs-N and 90% PO,4-P has been reported
(Kargi,Uygur,2003).

All cycles of operation can be regulated with the aim of producing the required effluent
quality. The length of the fill cycle can be controlled to simulate the plug or continuous
flow regimes, environmental conditions can also be modified by controlling the cycle
length, DO and mixing. Microorganisms settle under zero velocity gradients improving
the settling efficiency and by controlling the rate of cell wastage the system can be
operated at high solids concentrations in comparison with other systems
(Abufayed,Schroeder,1986b).
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It has been suggested that once a day batch feeding in an SBR may result in the
growth of a nitrifier population different from that in the full scale plant with continuous
feed. A study done with 3 different feeding schedules were evaluated (once a day
feeding, six time per day feeding and continuous feed for 23 hours), in all cases the

nitrification rate values were the same (Melcer,2003).

Data were collected from 19 municipal and private SBR wwtp in the United States. The
average effluent TSS ranged from 3.7 to 20.2 mg/L, excluding one plant with and
average effluent TSS of 52 mg/L. Removals for TSS ranged from 84.7 to 97.2 %. One
plant monitored both influent and effluent TN with an average of 56% TN removal (US
EPA,1992)

A study monitoring the removal of N in SBR using ww from the meat industry done in
2010, showed an NH,*- N removal of 71%, the transformation of the NH,*- N to N, was
confirmed with the increasing concentration of NO, N and NO;z; N during the react
phase and its decrease in the effluent due to its transformation to N, (Rodriguez et
al.,2011b).

Piggery wastewater with high organic matter, N and P content with 1500 mg/L NH4-N
was used to remove N with a SBR. The SBR was operated with 3 cycles a day at 30°C
with a sludge retention time (SRT) of 1 day and hydraulic retention time (HRT) of 11

days, a removal efficiency of 99.7% for N was obtained (Obaja et al.,2003).

The operation of a laboratory scale fill and draw SBR system was done at McMaster
University, Hamilton , Ontario, Canada by (A.J,1994); the system was initiated with
mixed liquor from the Dundas wwtp and received Dundas Raw influent wastewater as a
feed, the influent COD showed some fluctuations during the start-up period, followed by
an intensive testing, two batches of ww were collected showing an average COD of

approximately 330mg/L (Melcer,2003).
Rusten (2004) performed tests using SF at different municipal wastewater treatment

plants; during the first test it was seen that if the proper mesh size sieve and filtration

rate were used the SS removal efficiency was above 50% for all municipal ww.
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lIl. MATERIALS AND METHODS

This Chapter describes the sample location, materials, equipment and methods used
during the experimental part of this study. The first part gives a description of the
samples location including flow diagrams; the second part describes the materials and
equipment used including the set-up of the experiment and the third part describes the
methods used for characterization and analysis of samples including the experimental
design of the SBR.

3.1WASTEWATER SAMPLE LOCATION

3.1.1 Bekkelaget Wastewater treatment plant
Bekkelaget wastewater treatment plant (BRA) is the second largest wwtp in Oslo. It has

biological treatment with N removal. Some of the effluents from the municipalities
Oppegard and Nittedal are treated at BRA. It has a capacity of 4000 L/s, about 42
million m* of ww are treated annually. (Bekkelaget Vann AS,2013)

The flow diagram of the process is shown in the Figure 6.

3.1.2 The Nordre Follo Renseanlegg wastewater treatment plant
The Nordre Follo Reseanlegg sewage treatment plant (NFR) is located 30 km south of

Oslo-Norway treats sewage from the municipalities of Ski, Oppegéard and As. The
effluent travels by a 1740 m long tunnel until it reaches the plant. After the water has
been treated and accomplished the discharge limits it is discharged at approximately 50
m depth in Sjodalen Beach at Bunnerfjord at 350 m from the shore (Nordre Follo
Renseanlegg,2013)

The plant was built in 1972 to perform primary treatment. In 1982 the second phase
was completed consisting on chemical purification process by flotation, later in 1990 the
third phase was built involving sanitation and stabilization of sludge and in 1997 the
plant was upgraded with secondary biological ww treatment for N and BOD removal
with Kaldnes Moving Bed Biofilm Reactor (MBBR) (Nordre Follo Renseanlegg,2013)
The plant has a target of 70% removal of N per year and 90% of BOD removal

(Ng,2012). The flow diagram of the process can be observed in Figure 7.
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Figure 6. Schematic of the Bekkelaget wastewater treatment plant, Oslo, Norway.(Adapted from Bekkelaget Vann AS (2013)).
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Figure 7. Schematic of the Nordre Follo Renseanlegg wastewater treatment plant, Oslo, Norway. (Adapted from Nordre Follo Renseanlegg
(2013))
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3.2 EQUIPMENT AND DEVICES

3.2.1 Dr Lange Cuvette tests
Dr Lange Cuvette tests are ready to use reagent packages for photometric analysis

(GMBH,2007). The reagents were used to measure: TCOD, soluble COD (sCOD), NH;-
N, NOs-N, NO,-N and PO,-P (GMBH, Dusseldorf, Germany).

The parameters and measuring ranges are described in Table 6.

The Hach Lange Thermostat LT 200 is used for specific digestions. It is pre-programed
for all standard digestions; some of them are shown in Table 7 and is ideal to use with
the Hach Lange cuvette test. It has two separately controllable heating blocks that
enable cuvettes to be digested at different T and time settings. (Lange,2012)

The specifications of the equipment can be seen in the Appendix 1.

Table 6. Parameters and measuring ranges Lange Cuvette test

Kit Parameter Measuring Ranges
LCK 514 COD 100-2000 mg/L
LCK 614 COD 5-300 mg/L
LCK 338 | Total Nitrogen 20-100 mg/L TN
LCK 303 Ammonium 2 — 47 mg/L NH4-N
LCK 339 Nitrate 0.23 — 13.50 mg/L NOs-N
LCK 440 Nitrate 5 —-35 mg/L NO3-N
LCK 341 Nitrite 0.015 — 0.6 mg/L NO,-N
LCK 349 | Orthophosphate | 0.05 - 1.50 mg/L PO,4-P
LCK 350 | Orthophosphate | 2.0 —20.0 mg/L PO,-P

Table 7. Standard digestions used during the experiment.

Applications Temp (°C) | Time (min)
COD 148 120
Total nitrogen (LATON) 100 60
Total phosphorous 100 60

30



3.2.2 Spectrophotometer DR 5000

The Spectrophotometer Hach Lange DR 5000 was used to scan the measurement for
COD, NO,-N, NOs-N, PO,4-P, and NH4-N done with the DR Lange Cuvette test.

This instrument is used for testing visible and ultraviolet wavelengths; it uses a
wavelength range of 190 to 1100nm and provides digital readouts in direct
concentration units, absorbance or percent transmittance. (Hach-Lange GmbH,2007-
2008)

The overview of the equipment can be seen in Table 8.

Table 8. Overview of Hach Lange Photometer DR 5000 for Lange cuvette tests. (Adapted
from GMBH (2007))

Parameter DR 5000
Wavelength; VIS, UV-VIS UV-VIS 190-1100nm
Optical system, photometer type Spectral
Scan Yes
Pre-programmed tests Approx. 230
User methods programmable Yes
GLP compliant documentation; barcode reader Yes
Display with touchscreen Yes
Protection rating IP 31
Other Sipper, cuvette carousel

3.2.3 Bench-scale Salsnes Filter Set up
This apparatus was designed to characterize wastewater to establish design criteria for

fine mesh sieves and predict the performance of Salsnes filter fine mesh sieves within a
reasonable margin of error (Rusten,Lundar,2006). A simple sketch can be seen in

Figure 8 and 9.
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3.2.4 Multi-parameter WTW 3420
The multi-parameter WTW 3420 can be used to measure pH, D.O. and conductivity. It

has various measurement parameter configurations available, high resolution color
display and data transfer via USB-stick (WTW Wissendschaftlich-Technische
Werkstétten,2009). The technical data is shown in Appendix 2.

3.2.5 ULTRA-TURRAX® T25 Basic
A T25 basic Ultra-Turrax® (Figure 10) was used to disperse the sample for TCOD test.

Its operating range is for volumes from 1 to 2500 ml with speed range from 11000 to
24000 rpm. For this study a sample of 100ml was used, it was dispersed for 1 minute
approximately.

Figure 10. T-18 digital Ultra-Turrax®

3.2.6 Experimental Set-up
The experimental setup consists of the following parts shown in Figure 11.

e Three beakers with a capacity of 5 L arranged in parallel with a working volume
of 3 L each one (One with unfiltered ww, the second one with filtered ww -
1.2um, and the third one with filtered ww - 18um)

o Three magnetic stirrers (Mixing)

e Three diffuser stones with pumps (Aeration)

e Three programmable timer controllers

e Two multi-parameter with pH, temperature and DO probes
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e The beakers are submerged in a tank with recirculating water to keep stable the

temperature

Diffuser stone

DO probe

Tank with Magnetic Stirrer

recirculatingwater Multi-parameter WTW 3420

Figure 11. Experimental setup showing sequencing batch reactor for denitrification.

3.3PARAMETERS

3.3.1 Total Suspended Solids
Total suspended solids (TSS) refers to the portion of Total solids (TS) retained in a filter

after the evaporation of a sample and its subsequent drying in an oven at a defined
temperature, in this case 105°C.

TSS was measured according to the procedure 2540 D. in the Standard Methods for
the examination of water and wastewater described in the Appendix 3 (AWWA,1999).
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0.45um glass microfiber filters were used for solid tests (TSS and VSS), these filters are
produced by Whatman Ltd. and it is necessary to pretreat them before the

corresponding test.

To prepare the glass filters the following procedure was done: the disk was inserted
with the wrinkled side up in the filtration apparatus, vacuum was applied meanwhile
distiled water was added (approximately 100 ml); when all traces of water were
removed the vacuum was turned off and the disk was removed from the apparatus and
placed in an clean beaker. The beaker was placed in a muffle at 550°C for two hours.
When the filter was cool down it was weighted and placed in a petri dish for its use.

3.3.2 Volatile suspended solids
Volatile suspended solids (VSS) refers to the weight loss on ignition. VSS was

measured according to the procedure 2540 E. in the Standard Methods for the
examination of water and wastewater described in the Appendix 3.

3.3.3 Total COD
To analyze total COD (TCOD) content in the sample, the municipal ww (taken after the

sand trap at NFR wwtp) without filtering was used, 100 ml of the sample was
homogenized for one minute with a T25 basic ULTRA-TURRAX®, and subsequently
Dr. Lange Cuvette test LCK 514 was used following the procedure described in the
Appendix 5 (Hach Lange,2001b). The measurement scan was done with the
spectrophotometer DR 5000 at a wavelength of 605nm.

3.3.4 Soluble COD
To analyze soluble COD (sCOD) content in the sample, Dr. Lange Cuvette test LCK

614 was used. The supernatant sample was filtered through 25um Whatman glass
microfiber filter followed by the procedure described in the Appendix 6 (Hach
Lange,2001b). The measurement scan was done with the spectrophotometer DR 5000

at a wavelength of 448nm.
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3.3.5 Total nitrogen
To analyze total nitrogen (TN) content in the sample, Dr. Lange Cuvette test LCK 338

was used using raw wastewater without filtering and wastewater after 18um filtration
followed by the procedure described in the Appendix 7 (Hach Lange,2005a) The
measurement scan was done with the spectrophotometer DR 5000 at a wavelength of
345nm.

3.3.6 Ammonium nitrogen
To analyze ammonium nitrogen (NH4-N) content in the sample, Dr. Lange Cuvette test

LCK 303 was used. A sample from the supernatant (treated effluent) was filtered
through 25um Whatman glass microfiber filter followed by the procedure described in
the Appendix 8 (Hach Lange,2000). The measurement scan was done with the
spectrophotometer DR 5000 at a wavelength of 694nm.

3.3.7 Nitrate nitrogen
To analyze nitrate nitrogen (NO3-N) content in the sample, Dr. Lange Cuvette test LCK

339 and LCK 340 were used. The supernatant sample was filtered through 25pum
Whatman glass microfiber filter followed by the procedure described in the Appendix 9
and 10 for respectively test (Hach Lange,2005b). The measurement scan was done
with the spectrophotometer DR 5000 at a wavelength of 370nm.

3.3.8 Nitrite nitrogen
To analyze nitrite nitrogen (NO,-N) content in the sample, Dr. Lange Cuvette test LCK

341 was used. The supernatant sample was filtered through 25um Whatman glass
microfiber filter followed by the procedure described in the Appendix 11 (Hach
Lange,2001a). The measurement scan was done with the spectrophotometer DR 5000

at a wavelength of 515nm.

3.3.9 Orthophosphate
To analyze orthophosphate (PO,4-P) content in the sample, Dr. Lange Cuvette test LCK

349 and LCK 350 were used. The supernatant sample was filtered through 25um
Whatman glass microfiber filter followed by the procedure described in the Appendix 12
and 13 for respectively test (Hach Lange,2003). The measurement scan was done with

the spectrophotometer DR 5000 at a wavelength of 850nm.
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3.3.10 pH, Temperature and Dissolved oxygen
pH, temperature and dissolved oxygen (DO) was measured with a Multi-parameter

WTW 3420.

3.4EXPERIMENTAL DESIGN SBR

Mixed liquor suspended solids (MLSS): biomass was collected from BRA at the recycle

stream channel from the secondary clarifier.

Samples of raw wastewater were collected from NFR as shown in Table 9 for 9 weeks.
The samples were taken after the sand trap. After collecting the samples it had to be
stored at 4°C in plastic containers to avoid degradation and before use it had to be
brought to room temperature. Before filling each reactor dissolved oxygen was purged

by passing nitrogen gas through the wastewater.

Table 9. Experiment program

Week The program was followed during 9 weeks
Day Monday | Tuesday | Wednesday | Thursday | Friday
Sampling (L) 20 20 30

Particle analysis X X X
TCOD X X X
sCOD X X X
TN X X X
NOs-N X X X
Influent analysis NO,-N X X X
NH,-N X X X
PO,-P X X X

TP

TSS,
X X X

VSS
. ) tCOD X X X

Filtrate analysis (18um)
TSS,VSS X X X
Effluent analysis (3
sCOD X X X X X
reactors)
Week The program was followed during 9 weeks
Day Monday | Tuesday | Wednesday | Thursday | Friday
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NO3-N X X X X X
NO,-N X X X X X
Effluent analysis (3 NH4-N X X X X X
reactors) PO,-P X X X X X
TSS,
X X X X X
VSS
Nitrification and Denitrification test X X

Note: On Saturdays and Sundays analysis were not performed, only the protocol shown
in Table 9.

The first reactor contains MLSS mixed with raw wastewater without filtering. The
second reactor contains MLSS mixed with wastewater filtered with 1.2 um Salsnes filter
mesh sieve, and the third reactor contains MLSS mixed with wastewater filtered with 18

pm Salsnes filter mesh sieve.

The SBR was operated at a controlled temperature of approximately 21°C, with a SRT
of 15 days. Stirrers were used to provide adequate mixing during the react period. DO,
pH and temperature was recorded by a multi-parameter in each cycle. Each cycle

lasted 24 hours.

The protocol for the SBR operation is shown in Table 10 for unfiltered wastewater,
filtered wastewater after 1.2um filtration and filtered wastewater after18um filtration.

Table 10. Activity for SBR operation for nitrification and denitrification
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Reactor 2 - | Reactor 3 -
Reactor 1 - filtered filtered
Unfiltered | wastewater | wastewater
Activity wastewater | after 1.2 um | after 18 um
filtration filtration
Time
Fill (1.5 L) and start
automatic function on Multi- 9:00 9:20 9:40
parameter
9:00 9:20 9:40
16:30 16:50 17:10
21:00 21:20 21:40
22:00 22:20 22:40
23:00 23:20 23:40
Anoxic mixing 0:00 0:20 0:40
1:00 1:20 1:40
2:00 2:20 2:40
3:00 3:20 3:40
4:00 4:20 4:40
5:00 5:20 5:40
6:00 6:20 6:40
11:30 11:50 12:10
19:00 19:20 19:40
21:30 21:50 22:10
22:30 22:50 23:10
23:30 23:50 0:10
Aeration 0:30 0:50 1:10
1:30 1:50 2:10
2:30 2:50 3:10
3:30 3:50 4:10
4:30 4:50 5:10
5:30 5:50 6:10
6:30 6:50 7:10
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Reactor 2 - | Reactor 3 -
Reactor 1 - filtered filtered
Activity Unfiltered | wastewater | wastewater
wastewater | after 1.2um | after 18 um
filtration filtration
Time
Start settling 7:30 7:50 8:10
Record Sludge volume 8:00 8:20 8:40
Decant Settle sample down
to 1.5L mark
Prepare sample for
analysis
Determine TSS and VSS
(decant) 8:30 8:50 9:10
Transfer DO data to USB
drive
Erase stored date on the
Multi-parameter
Prepare new feed

TSS, VSS, Nitrate, Nitrite, Ortho-phosphate and Ammonium analyses were done for the

influent and effluent in each cycle.
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IV. RESULTS AND DISCUSSIONS

This chapter shows the results of the SBR performance for the three reactors. For
convenience, Reactor one will be referred as R1 (municipal ww without filtration used
as a feed), Reactor two will be referred as R2 (ww filtered through 1.2um used as a
feed) and Reactor three will be referred as R3 (ww filtered through 18um used as a
feed). The results will be divided in four sub-sections; the first three will show specific
results for each reactor and a final subsection which shows comparative results of the
three reactors such as percentage COD removal, percentage SS removal and

denitrification rates.

Table 11. Average values SBR influent and effluent wastewater characterization.

Parameter R1 R2 R3
(mg/L) Influent | Effluent | Influent | Effluent | Influent | Effluent
TSS 329.5 16.50 329.5 23.77 118.9 22.72
VSS 2854 14.85 NA 20.51 100.9 19.65
TCOD 618.4 NA 186.5 NA 3484 NA
sCOD 186.5 43.12 186.5 36.61 186.5 40.36
pCOD 431.51 NA NA NA 161.99 NA

TN 53.6 NA NA NA 46.2 NA
NH4-N 38.7 0.45 38.7 2.45 38.7 0.67
NOs-N 0.26 13.77 0.26 28.09 0.26 25.92
NO2-N 0.03 0.14 0.03 0.08 0.03 0.04
PO4-P 3.36 2.48 3.36 2.96 3.36 2.75

NA: Not available

Characterization of the influent ww and the effluent for each reactor is shown in Table
11, it can be observed that soluble COD fractions, which contains the readily
biodegradable substrate are about 30.15% of the total substrate for R1 and 53.53% for
R3; R2 contains ww made up of 100% soluble fraction. The values for the Influent R1,
are values closer to typical compositions for municipal ww with minor industrial
contributions in the low range, which corresponds to diluted ww according to Henze et
al. (2008). Influent TSS concentration for unfiltered ww is in the same range as the one
found by Rusten,Lundar (2006) in a bench scale testing with SF using ww from NFR. It
can be seen a substantial reduction in NH4,-N concentrations from the influent to the
effluent of each reactor, which means oxidation of NH4,-N was accomplished, this can

be seen in more detailed in specific figures for each reactor
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4.1REACTOR 1 - PRIMARY INFLUENT MUNICIPAL WASTEWATER

Figure 12 shows the variation of the NO3s-N during the SBR operation for 37 days for
Reactor 1. The average concentration of NO3-N in the influent was 0.26 mg N/L and in
the effluent was 13.64 mg N/L. Approximately 510 mg N/day was removed.
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Figure 12. Variation of nitrate nitrogen concentration for Reactor 1 during 37 days of the

SBR operation.

Figure 13 shows the variation of the NO,-N during the SBR operation for 37 days for
Reactor 1. The average concentration of NO,-N in the influent was 0.03 mg N/L and in
the effluent was 0.14 mg N/L. From day 12 the operation changed from 50% anoxic,
50% aerobic to 70% anoxic and 30% aerobic , this might be the reason why a peak can
be observed in day 13 with a value of 1.37 mg/L.
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Figure 13. Variation of nitrite nitrogen concentration for Reactor 1 during 37 days of the

SBR operation.
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Figure 14 shows the variation of the NH4-N during the SBR operation for 37 days for
Reactor 1. The average concentration of NH,-N in the influent was 38.68 mg N/L and in
the effluent was 0.49 mg N/L. The average of NH;-N removed was 98.78%.
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Figure 14. Variation of ammonium nitrogen concentration for Reactor 1 during 37 days of

the SBR operation.

Figure 15 shows the variation of the PO,4-P during the SBR operation for 37 days for
Reactor 1. The average concentration of PO,-P in the influent was 3.34 mg P/L and in
the effluent was 2.48 mg P/L. In average 19.40% of PO,-P was removed.

Raw wastewater (influent)
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Figure 15. Variation of orthophosphate concentration for Reactor 1 during 37 days of the

SBR operation.
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Figure 16 shows the variation of the sCOD during the SBR operation for 37 days for
Reactor 1. The average concentration of SCOD in the influent was 187.1 mg/L and in
the effluent was 43.18 mg/L, with a 76.31%COD removal.
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Figure 16. Variation of soluble COD for Reactor 1 during 37 days of the SBR operation.

Figure 17 shows the variation of the TSS during the SBR operation for 37 days for
Reactor 1. The average concentration of TSS in the influent was 329.5 mg/L and in the
effluent was 16.50 mg/L, with a 94.84% TSS removal.
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Figure 17. Variation of total suspended solids for Reactor 1 during 37 days of the SBR

operation.

4.2REACTOR 2- WW FILTERED THROUGH 1.2pm
Figure 18 shows the variation of the NO3s-N during the SBR operation for 37 days for
Reactor 2. The average concentration of NO3-N in the influent was 0.26 mg N/L and in
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the effluent was 28.96 mg N/L. Approximately 20 mg N/day was removed, this value is
lower than the one obtained in R1 (510 mg N/day)
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Figure 18. Variation nitrate nitrogen concentration for Reactor 2 during 37 days of the

SBR operation.

Figure 19 shows the variation of the NO,-N during the SBR operation for 37 days for
Reactor 2. The average concentration of NO,-N in the influent was 0.03 mg N/L and in
the effluent was 0.07 mg N/L. In comparison with the NO,-N concentration from R1 in
the effluent, it can be seen a similar trend in the graph, with most of the values within
the range of 0 — 0.5 mg/L NO,-N approximately in the effluent, however the average
concentration in the effluent for R2 was half of that from R1.
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Figure 19. Variation nitrite nitrogen concentration for Reactor 2 during 37 days of the SBR

operation.

Figure 20 shows the variation of the NH4-N during the SBR operation for 37 days for
Reactor 2. The average concentration of NH4-N in the influent was 38.68 mg N/L and in
the effluent was 1.59 mg N/L. The average % of NH4-N removed was 96.09%.
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It can be observed the same trend as in Figure 14 corresponding to R1, the
concentrations and % of NH,-N removed were very similar, with a difference of only
2.69% of NH,-N removed.
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Figure 20. Variation ammonium nitrogen concentration for Reactor 2 during 37 days of
the SBR operation.

Figure 21 shows the variation of the PO,4-P during the SBR operation for 37 days for
Reactor 2. The average concentration of PO,4-P in the influent was 3.34 mg P/L and in
the effluent was 2.92 mg P/L. In average 3.46% of PO,-P was removed. In comparison
with Figure 15 from R1,

1.2pm

yul

\\/ I\

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Days

PO,-P (mg/L)
O FRL N WMo o
Q}

—o—Influent —m— Effluent

Figure 21. Variation orthophosphate concentration for Reactor 2 during 37 days of the
SBR operation.

Figure 22 shows the variation of the sCOD during the SBR operation for 37 days for
Reactor 2. The average concentration of sCOD in the influent was 186.5 mg/L and in
the effluent was 36.61 mg/L, with a 79.82%COD removal.
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In comparison with Figure 16 from R1 there is no visible difference, the graphs have the
same trend and the %COD removal is very similar, with a difference of 4.17% between
each reactor.
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Figure 22. Variation of soluble COD for Reactor 2 during 37 days of the SBR operation.

Figure 23 shows the variation of the TSS during the SBR operation for 37 days for
Reactor 2. The average concentration of TSS in the influent was 329.5 mg/L and in the
effluent was 23.77 mg/L, with a 92.73% TSS removal.

In comparison with Figure 17 from R1 there is a difference in %TSS removal of 2.11%,
both graphs shows the same trend.
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Figure 23. Variation of total suspended solids for Reactor 2 during 37 days of the SBR

operation.

4.3REACTOR 3- BENCH SCALE SALSNES FILTER (18 microns)
Figure 24 shows the variation of the NO3-N during the SBR operation for 37 days for
Reactor 3. The average concentration of NO3-N in the influent was 0.26 mg N/L and in

a7



the effluent was 26.24 mg N/L. Approximately 80 mg N/day was removed, this value is
lower than the one obtained in R1 (510 mg N/day) and higher than the one obtained in

R2 (20 mg N/day).
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Figure 24. Variation of nitrate nitrogen concentration for Reactor 3 during 37 days of the

SBR operation.

Figure 25 shows the variation of the NO,-N during the SBR operation for 37 days for
Reactor 3. The average concentration of NO,-N in the influent was 0.03 mg N/L and in
the effluent was 0.04 mg N/L.

18um SF fine mesh sieve

€., ! o
z [\ A\

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Days

—e—Influent —m— Effluent

Figure 25. Variation of nitrite nitrogen concentration for Reactor 3 during 37 days of the

SBR operation.

Figure 26 shows the variation of the NH;-N during the SBR operation for 37 days for
Reactor 3. The average concentration of NH4-N in the influent was 38.68 mg N/L and in
the effluent was 0.57 mg N/L. The average % of NH4,-N removed was 98.22%. R3 has
the same trend as R1 and R2 with very similar concentrations and %NH,4-N removed.
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18um SF fine mesh sieve
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Figure 26. Variation of ammonium nitrogen concentration for Reactor 3 during 37 days of

the SBR operation.

Figure 27 shows the variation of the PO,4-P during the SBR operation for 37 days for
Reactor 3. The average concentration of PO,4-P in the influent was 3.34 mg P/L and in
the effluent was 2.73 mg P/L. In average 10.26% of PO,-P was removed.
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Figure 27. Variation of orthophosphate concentration for Reactor 3 during 37 days of the

SBR operation.

Figure 28 shows the variation of the sCOD during the SBR operation for 37 days for
Reactor 3. The average concentration of sCOD in the influent was 187.1 mg/L and in
the effluent was 40.42 mg/L, with a 77.87%COD removal. The trend for R3 is the same
than that from R1 and R2, there is no significant difference of %COD removed in the
three reactors.
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Figure 28. Variation of soluble COD for Reactor 3 during 37 days of the SBR operation.

Figure 29 shows the variation of the TSS during the SBR operation for 37 days for
Reactor 3. The average concentration of TSS in the influent was 118.90 mg/L and in
the effluent was 22.72 mg/L, with an 81.95% TSS removal. In comparison with R1 and
R2, R3 removed less TSS, R1 and R2 removed up to 94.84% and 92.73% respectively.
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Figure 29. Variation of total suspended solids for Reactor 3 during 37 days of the SBR

operation.

4.4COD REMOVAL
Figure 30 shows the percentage COD removal per day for the three reactors for 37

days of the SBR operation. Reactor 1 had an average %COD removal of 76.31%,
reactor 2 and 3 had an average of %COD removal of 80.37% and 77.87% respectively.
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The removal efficiency for Reactor 1, 2 and 3 were 23.69%, 19.63% and 22.13%
respectively. The %COD removal and the removal efficiencies from the Reactors that
used ww filtered through SF (Reactor 2 =1.2um, Reactor 3=18um) has slightly higher

values than Reactor 1 which used ww without filtration as a feed.
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Figure 30. COD removal during 37 days of the SBR operation.

4.5TSS REMOVAL
Figure 31 shows the %TSS removal for each one of the three Reactors for 37 days of

the SBR operation. Reactor 1 had an average %TSS removal of 94.84%, Reactors 2
and 3 had an average of %TSS removal of 92.73% and 81.95% respectively.
Percentage removals are close to those reported by US EPA (1992) which ranged from
84.7 to 97.2%; the values are also higher than the one found by Newcombe et al.
(2011) at a full scale plant using a RBS from SF after grit removal with a 350 micro
mesh sieve, the removal rate found was 45% TSS. Reactor 1 removed higher SS than
Reactor 2 and 3, opposite to the COD removal shown before.
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%TSS Removal for R1, R2 and R3
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Figure 31. SS removal during 37 days of the SBR operation.

4.6 DENITRIFICATION RATES
Figure 32 shows the performance of the Reactor 1 during the nitrification and

denitrification test on day 18" (28.Feb.2013) for the first 13 hours after the fill cycle. The
concentration of NH;-N (21.9 mg N/L) in the influent slightly increased during the first
anoxic stage (first 5 hours) until it reached a concentration of 23.6 mg N/L; during the
first aerobic stage it decreased progressively until it reached a concentration of 3.24 mg
N/L, from this point it continued decreasing until it reached a concentration of
approximately 0.7 mg N/L, the whole cycle had a 96.8% NH,;-N reduced. The
concentration of NOs-N and NO,-N started increasing at 5 hours operation due to
biological oxidation of NH,-N. Concentrations of NH4,-N and NOs-N are found at some
extent in the effluent, indicating that the process of nitrification-denitrification was
incomplete, suggesting that more aeration time was required to achieve complete
oxidation of NH4-N. About 96.8% of NH,-N was transformed to NO,-N and NOs-N.
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Nitrification and Denitrification Reactor 1 (Primary influent ww)- 28.Feb.2013
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Figure 32. Performance of Reactor 1. Nitrification and denitrification on 28.Feb.2013 for

the first 13 hours after fill cycle.

Figure 33 shows the performance of the Reactor 1 during the nitrification and
denitrification test on day 26" (12.Mar.2013) for the first 13 hours after the fill cycle.
Unlike the concentration of NH,-N showed in Figure 34, the concentration in Figure 35
(20.4 mg N/L) in the influent was stable during the first anoxic stage (first 5 hours) until
it reached a concentration of 20.2 mg N/L; after this point it showed the same trend as
Figure 34 decreasing progressively during the first aerobic stage until it reached a
concentration of 1.86 mg N/L, from this point it continued decreasing until it reached a
concentration of 0 mg N/L, the whole cycle had a 100% NH4-N reduced. The
concentration of NOs-N and NO,-N started increasing at 5 hours operation due to
biological oxidation of NH4,-N. About 100% of NH,;-N was transformed to NO,-N and
NOs-N.
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Nitrification and Denitrification Reactor 1 (Primary influent ww)- 12.Mar.2013
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Figure 33. Performance of Reactor 1. Nitrification and denitrification on 12.Mar.2013 for

the first 13 hours after fill cycle.

Figure 34 shows the performance of the Reactor 2 during the nitrification and
denitrification test on day 18" (28.Feb.2013) for the first 13 hours after the fill cycle. In
comparison with the same test performed the same day for R1, the concentration of
NH;-N (24.3 mg N/L) in the influent kept stable during the first anoxic stage instead of
increasing (first 5 hours); after this point it showed the same trend as the one for R1
decreasing progressively during the first aerobic stage until it reached a concentration
of 10.6 mg N/L, this value is higher than the one for R1 (3.24 mg N/L) from this point it
continued decreasing until it reached a concentration of 7.73 mg N/L, the whole cycle
had a 68.18% NH,-N reduced which is lower than that obtained in R1 of 96.8% NH.-N
reduced.

The concentration of NOs-N and NO,-N started increasing at 5 hours operation due to
biological oxidation of NH,;-N, but unlike R1 the concentration of NOs-N started at 17.6
mg N/L and not at 0 mg N/L. About 68.18% of NH4-N was transformed to NO,-N and
NOz-N.

54




35 Nitrification and Denitrification Reactor 2 (1.2um)- 28.Feb.2013
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Figure 34. Performance of Reactor 2. Nitrification and denitrification on 28.Feb.2013 for

the first 13 hours after fill cycle

Figure 35 shows the performance of the Reactor 2 during the nitrification and
denitrification test on day 26™ (12.Mar.2013) for the first 13 hours after the fill cycle. In
comparison with the same test performed the same day for R1, the concentration of
NH;-N (29.3 mg N/L) in the influent was stable during the first anoxic stage as well (first
5 hours); after this point it decreased during the first aerobic stage until it reached a
concentration of 23.7 mg N/L, this value is higher than the one for R1 (1.86 mg N/L)
from this point it continued decreasing until it reached a concentration of 22.2 mg N/L,
the whole cycle had a 19.11% NH,4-N reduced which is much lower than that obtained in
R1 of 100% NH,4-N reduced.

Unlike R1, the concentration of NO,-N was stable during the whole test with values
close to 0 mg N/L; the NO3-N concentration started increasing at 5 hours operation due
to biological oxidation of NH4-N, but unlike R1 the concentration of NOs-N started at
12.7 mg N/L and not at 1.02 mg N/L. About 19.11% of NH,4-N was transformed to NO,-
N and NOs-N.
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Nitrification and Denitrification Reactor 2 (1.2um) - 12.Mar.2013
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Figure 35. Performance of Reactor 2. Nitrification and denitrification on 12.Mar.2013 for

the first 13 hours after fill cycle

Figure 36 shows the performance of the Reactor 3 during the nitrification and
denitrification test on day 18" (28.Feb.2013) for the first 13 hours after the fill cycle. In
comparison with the same test performed the same day for R1 and R2, the
concentration of NH4;-N (22 mg N/L) in the influent kept stable during the first anoxic
stage as in R2 instead of increasing as in R1 (first 5 hours); after this point it showed
the same trend as the one for R1 and R2 decreasing progressively during the first
aerobic stage until it reached a concentration of 3.47 mg N/L, this value is similar as the
one for R1 and lower than the one for R2 (23.7 mg N/L) from this point it continued
decreasing until it reached a concentration of 0.96 mg N/L, the whole cycle had a
95.6% NH4-N reduced which is similar as the one obtained in R1 (96.8%) and higher
than that obtained in R2 (68.18%).

As in R2 the concentration of NOs-N started at a higher concentration than in R1 (11.9
mg N/L), both NO,-N and NOs-N concentrations started increasing at 5 hours operation
due to biological oxidation of NH4-N. About 95.6% of NH4-N was transformed to NO,-N
and NOs-N, this value is similar as the one obtained in R1 (96.8%) and higher than the
one obtained in R2 (68.18%).
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Figure 36. Performance of Reactor 3. Nitrification and denitrification on 28.Feb.2013 for

the first 13 hours after fill cycle

Figure 37 shows the performance of the Reactor 3 during the nitrification and
denitrification test on day 26™ (12.Mar.2013) for the first 13 hours after the fill cycle. As
in R1 and R2, the concentration of NH4-N (21.7 mg N/L) in the influent kept stable
during the first anoxic stage (first 5 hours); after this point it showed the same trend as
the one for R1 and R2 decreasing progressively during the first aerobic stage until it
reached a concentration of 8.74 mg N/L, from this point it continued decreasing until it
reached a concentration of 6.44 mg N/L, the whole cycle had a 70.32% NH,-N reduced
which is lower than the one obtained in R1 (100%) and higher than that obtained in R2
(19.11%).

As in R2 the concentration of NO3-N started at a higher concentration than in R1 (10 mg
N/L) and it started increasing at 5 hours operation due to biological oxidation of NH,-N.
The concentration of NO,-N was stable during the whole test with values close to 0 mg
N/L approximately. About 70.32% of NH,;-N was transformed to NO»-N and NOs-N.

57



25

Nitrification and Denitrification Reactor 3 (18um) 12.Mar.2013

T 80
embllc
-~

Anoxic S e Aerobic ~ Anoxic A
1 \/‘¢
‘ -
15 P~ I
= \___‘ i
g —
’ \-\I\.\ |
5
O : T T T T T T T "
1 2 3 4 5 6 7 8 10 11 12 13
Time (hour)
—o—NO3-N NO2-N —m—NH4-N —e—sCOD

70

60

50

40

30

20

10

mg sCOD/L

Figure 37. Performance of Reactor 3. Nitrification and denitrification on 12.Mar.2013 for

the first 13 hours after fill cycle

Since NO»-N accumulation during the denitrification test was observed, concentrations

of NO,-N and NO;-N were taken into consideration to calculate the denitrification rate

shown in Table 12. Figure 38 shows that the denitrification rate for R1 was slightly

higher than the one for R2 and R3. The denitrification rate for R3 was higher than the

one for R2, however with a small difference.

Table 12. Denitrification rates

Denitrification rate (gN/gVSS.d)
Day Date Unfiltered 18um 1.2um
12 19.02.13 0.06 0.05 0.02
14 21.02.13 0.05 0.04 0.02
21 28.02.13 0.07 0.04 0.04
32 12.03.13 0.07 0.05 0.04
39 19.03.13 0.05 0.05 0.03
41 21.03.13 0.06 0.03 0.02
54 03.04.13 0.05 0.03 0.01
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Denitrification rate at 20°C
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Figure 38. Denitrification rate for Reactor 1, 2 and 3.

4.7 DO AND pH
Figure 39 shows the variation of DO and pH during the denitrification test the day 18™

(28.feb.2013). The average DO concentration during the aeration phase was
approximately 4.45mg/L, theoretically, nitrification would be carried out without difficulty
since efficiency for nitrification is good for values above 2.0 mg/L (Rodriguez et
al.,2011a). pH was maintained at an average approximately 7.54 during the whole test
by adding HCI(1M) and NaOH(1M). The optimum pH range has been found to be 7.0 to
8.0 for both nitrification and denitrification(Sedlak,1991). Figures for the other days
when the test was performed followed the same trend since DO and pH was controlled
intentionally, DO was controlled by diffusers connected to time controllers and pH was
maintained with NaOH and HCI as explained before.

59
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Figure 39. Variation of dissolved oxygen and pH in Reactor 1 during nitrification and
denitrification test the 28.Feb.2013.
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V. CONCLUSIONS

This study investigated nitrogen removal of municipal wastewater, using sequencing
batch reactors (SBR). Municipal wastewater prior to primary treatment with and without
filtration through SF was used as a feed. The overall objective was to determine how
denitrification is affected by solids removal using two different mesh sizes (1.2 um and
18um SF fine mesh sieve) using bench scale SF. The specific objectives of this study
were to: set up an experimental method with three different conditions (unfiltered ww,
filter after 18 um and ww filter after 1.2 um) and evaluate the performance of SBRs for
long term denitrification process; investigate the effect of removal of organic material
prior to biological nutrient removal process; compare nitrification rates for different size

of SF mesh sieves and characterize particle size distribution after separation with SF.

The results of this study showed that the SF mesh sieves removed a significant amount
of material as a primary treatment device; the influent ww had a pCOD of 431.51 mg/L
for Reactor 1 and 161.99 mg/L for Reactor 3, the values for TSS in the influent were
329.5 mg/L for Reactor 1 and 2 and 118.9 mg/L for Reactor 3. The removal percentage
was 92.73% and 81.95% TSS for Reactors 2 and 3 using 1.2um and 18um SF fine
mesh sieve respectively. These results are similar to the percentage of TSS removed
by Reactor 1(94.84%), showing there is no significant difference between ww without
filtering and ww filtered through SF.

The percentage of NH4,-N removed in the 3 reactors was similar, showing that most of
the NH,-N was transformed into NO,-N and NO3-N. Results for TCOD removal showed
higher percentage removed by SF fine mesh sieve (18 microns) and 1.2 microns in
comparison with Reactor 1 which used wastewater without filtration with SF, however
this difference was no significant, Reactor 1 removed 76.31%, Reactor 2 and 3

removed 79.82% and 77.87% respectively.

Results obtained from the denitrification and nitrification tests showed that the
denitrification rate was higher for Reactor 1. Reactor 3 had a higher denitrification rate
than Reactor 2 which may lead to conclude that wastewater filtered through 18um has a
better performance than wastewater filtered through 1.2um; however the difference
between the denitrification rates in the three reactors is not significant enough to assure

18um has a better performance, to conclude that the use of SF in wastewater prior to
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biological nutrient removal process does not affect the denitrification rate, is necessary

to perform more detailed studies.
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VIl. APPENDIX

A.1.LT 200 SPECIFICATIONS. ADAPTED FROM (Lange,2012)

Parameters Specifications
Heating Pre-programmed for 40°C, 100°C, 148°C and freely selectable 37-150 °C, 1-
programs 148 min
X 1°C in conformity with the international organization for standardization
Temperature -
stability (ISO) and the United States environmental protection agency (EPA)
methods
Dimensions 250 x 145 x 310 mm (QxHxD)
Weight 2.8 kg
) 115V/600 VA
Power input
230V/900VA
Number of )
30x13 mm diameter
cuvettes
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A.2 TECHNICAL DATA MULTI-PARAMETER WTW 3420.
Adapted from (WTW Wissendschaftlich-Technische
Werkstatten,2009)

General Specifications

Memory Automatic, 10000 data sets
Data logger Manual/time controlled
Interface USB host and mini-USB
Power supply Battery charge or 4 x 1.2 V NiMH rechargeable batteries
Continuous 100 h
Protection class IP 67
Calibration memory Up to 10 calibrations

D-O. measurement

Concentration 0.0- 20.00 mg/l
Saturation 0.0 — 200.0%
Partial pressure 0 —400.0 hPa
Temperature 0.0 -50.0°C
Auto read Automatic/manual

pH measurement

-2.0 — 20.0 pH
pH -2.00 — 20.00 pH
-2.000 — 20.000 pH
mV +- 2000; +- 1250.0
Temperature -5.0- 105.0°C
Auto read Automatic/manual
Calibration 1-,2-,3-,4-,5- point; WTW Technical, DIN/NIST, additionally 20 buffer sets
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A.3 STANDARD METHODS FOR THE EXAMINATION OF WATER
AND WASTEWATER - TOTAL SUSPENDED SOLIDS

7. Bibliography

HOWARD. C.S. 1933. Determination of total dissolved solids in water analysis. Ind. Eng. Chem.,
Anal. Ed. 5:4.

U.S. GEOLOGICAL SURVEY. 1974. Methods for Collection and Analysis of Water Samples for
Dissolved Minerals and Gases. Techniques of Water-Resources Investigations. Book 3,
Chap. Al. U.S. Geological Surv., Washington, D.C.

2540 D. Total Suspended Solids Dried at 103-105°C

1. General Discussion

a. Principle: A well-mixed sample is filtered through a weighed standard glass-fiber filter
and the residue retained on the filter is dried to a constant weight at 103 to 105°C. The increase
in weight of the filter represents the total suspended solids. If the suspended material clogs the
filter and prolongs filtration. it may be necessary to increase the diameter of the filter or decrease
the sample volume. To obtain an estimate of total suspended solids, calculate the difference
between total dissolved solids and total solids.

b. Interferences: See Section 2540A.2 and Section 2540B.1. Exclude large floating particles
or submerged agglomerates of nonhomogeneous materials from the sample if it is determined
that their inclusion is not representative. Because excessive residue on the filter may form a

© Copyright 1999 by American Public Health Association. American Water Works Association, Water Environment Federation
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water-entrapping crust, lumit the sample size to that yielding no more than 200 mg residue. For
samples high in dissolved solids thoroughly wash the filter to ensure removal of dissolved
material. Prolonged filtration times resulting from filter clogging mav produce high results
owing to mcreased colloidal materials captured on the clogged filter.

2. Apparatus
Apparatus listed m Section 2540B .2 and Section 2540C 2 1s required, except for evaporating
dishes, steam bath, and 180°C dryving oven. In addition:
Alumimen weighing dishes.

3. Procedure

a. Preparation of glass-fiber filter disk: If pre-prepared glass fiber filter disks are used,
eliminate this step. Insert disk with wrinkled side up in filtration apparatus. Apply vacuum and
wash disk with three successive 20-mL portions of reagent-grade water. Confinue suction to
remove all traces of water, turn vacuum off. and discard washings. Remove filter from filtration
apparatus and transfer to an inert aluminum weighing dish If a Gooch crucible 1s used, remove
crucible and filter combination. Dry in an oven at 103 to 105°C for 1 b If volatile solids are to
be measured, ignite at 550°C for 15 nun in a muffle furnace. Cool in desiccator to balance
temperature and weigh. Repeat cycle of drying or igniting, cooling, desiccating, and weighing
until a constant weight 1s obtained or unfil weight change 1s less than 4% of the previous
weighing or 0.5 mg. whichever 1s less. Store in desiccator unfil needed.

b. Selection of filter and sample sizes. Choose sample volume fo yield between 2.5 and 200
mg dried residue. If volume filtered fails to meet munimum vield. increase sample volume up to 1
L. If complete filtration takes more than 10 min, increase filter diameter or decrease sample
volume.

c. Sample analysis: Assemble filtering apparatus and filter and begin suction. Wet filter with
a small volume of reagent-grade water to seat it. Stir sample with a magnetic stirrer at a speed to
shear larger particles, if practical, to obtain a more uniform (preferably homogeneous) particle
size. Centrifugal force may separate particles by size and density, resulting in poor precision
when pomt of sample withdrawal i1s varied. While stirming, pipet a measured volume onto the
seated glass-fiber filter. For homogeneous samples, pipet from the approximate midpoint of
container but not in vortex. Choose a point both middepth and midway between wall and vortex.
‘Wash filter with three successive 10-mL volumes of reagent-grade water, allowing complete
drainage between washings, and continue suction for about 3 nun after filtration 15 complete.
Samples with high dissolved solids may require additional washings. Carefully remove filter
from filtration apparatus and transfer to an aluminum weighing dish as a suppori. Alternatively,
remove the crucible and filter combination from the crucible adapter if a Gooch crucible 15 used.
Dy for at least 1 hat 103 to 105°C 1 an oven. cool 1n a desiccator to balance temperature, and
weigh Repeat the cycle of drying, cooling, desiccating, and weighing until a constant weight is
obtained or until the weight change is less than 4% of the previous weight or 0.5 mg, whichever
15 less. Analyze at least 10% of all samples in duplicate. Duplicate determunations should agree
& Copyright 1990 by Amenican Public Health Association, American Water Works Aszocizdon, Water Environment Federation
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within 5% of their average weight. If volatile solids are to be determined. treat the residue
according to 2540E.

4. Calculation

(A — B) = 1000

sample volume, mL

mg total suspended solids/L =

where:
A= weight of filter + dned residue, mg_ and
B = weight of filter, mg.

2. Precision

The standard deviation was 5.2 mg/L (coefficient of vanation 33%) at 15 mg/L, 24 mg/T
(10%) at 242 mg/L, and 13 mg/L (0.76%) at 1707 mg/L in studies by two analysts of four sets of
10 determinations each.

Single-laboratory duplicate analyses of 50 samples of water and wastewater were made with
a standard deviation of differences of 2 8 mg/T.
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determination. J. Warer Pollut. Control Fed 50:2370.
2540 E. Fixed and Volatile Solids Ignited at 550°C

1. General Discussion

a. Principle: The residue from Method B, C, or D is ignited to constant weight at 550°C.
The remaiming solids represent the fixed total. dissolved, or suspended solids while the weight
lost on 1gmition 15 the volatile solids. The determunation 15 usefil in control of wastewater
treatment plant operation because it offers a rough approximation of the amount of organic
matter present in the solid fraction of wastewater, activated sludge, and industrial wastes.

b. Interferences: Negative errors in the volatile solids may be produced by loss of volatile
matter during drying. Determunation of low concentrations of volatile solids in the presence of
high fixed solids concentrations may be subject to considerable error. In such cases, measure for
suspect volatile components by another test, for example, total organic carbon (Section 5310).
Highly alkaline residues may react with silica i sample or silica-contaiming crucibles.

2. Apparatus
See Section 2540B .2, Section 2540C 2, and Section 2540D 2.

3. Procedure

Ignite residue produced by Method 2540B. C, or D to constant weight 1n a muiffle fumace at
a temperature of 550°C. Ignite a blank glass fiber filter along with samples. Have furnace up to
temperature before inserting sample. Usually, 15 to 20 min ignition are required for 200 mg
residue. However, more than one sample and/or heavier residues may overtax the furnace and
necessitate longer ignition times. Let dish or filter disk cool parfiallv m air until most of the heat
has been dissipated. Transfer to a desiccator for final cooling 1n a dry atmosphere. Do not
overload desiccator. Weigh dish or disk as soon as it has cooled fo balance temperature. Repeat
cycle of igniting, cooling, desiccating, and weighing until a constant weight 1s obtained or until
weight change 1s less than 4% or 0.5 mg, whichever 1s less. Analvze at least 10% of all samples
in duplicate. Duplicate deternunations should agree within 5% of their average weight. Weight
loss of the blank filter 15 an indication of unsuitability of a particular brand or type of filter for
this analysis.

4. Calculation

& Copyright 1990 by Amernican Poblic Health Association American Water Works Aszociatdon, Water Environment Federation
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A.4 STANDARD METHODS FOR THE EXAMINATION OF WATER
AND WASTEWATER - SETTLEABLE SOLIDS

Standard Methods for the Examination of Water and Wastewater

(A — B) x 1000

sample volume, ml

8 — Oy = 1000

sample volume, ml

mg volatile solids/L. =

mg fixed solidsL =

where:
A= weight of residue + dish before ignition, mg,
B = weight of residue + dish or filter after ignifion. mg. and
C = weight of dish or filter. mg.

2. Precision

The standard deviation was 11 mg/L at 170 mg/L volatile total solids in studies by three
laboratories on four samples and 10 replicates. Bias data on actal samples cannot be obtained.

2540 F. Settleable Solids

1. General Discussion

Settleable solids in surface and saline waters as well as domestic and industrial wastes may
be determined and reported on either a volume (mL/L) or a weight (mg/L) basis.

2. Apparatus
The volumetric test requires only an Imhoff cone. The gravimetric test requires all the
apparatus listed in Section 25340D .2 and a glass vessel with a mininmm diameter of @ cm.

3. Procedure

a. Volumetric: Fill an Imhoff cone to the 1-L mark with a well-mixed sample. Seftle for 45
min, gently agitate sample near the sides of the cone with a rod or by spinning. settle 15 min
longer, and record volume of settleable solids in the cone as milliliters per liter. If the settled
matter contamns pockets of liquid between large settled particles, estimate volume of these and
subtract from volume of settled solids. The practical lower limit of measurement depends on
sample composition and generally is in the range of 0.1 fo 1.0 mL/L. Where a separation of
seftleable and floating materials occurs, do not estimate the floating material as settleable matter.
Replicates usually are not required.

Where biological or chemical floc is present, the gravimetric method (35) is preferred.

b Gravimetric:

1) Determine total suspended solids as in Section 2540D.

2) Pour a well-mixed sample into a glass vessel of not less than 9 em diam vsing nof less
& Copyright 1999 by American Public Health Association, American Water Works Associztion, Water Environment Federation
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than 1 L and sufficient sample fo give a depth of 20 cm. Alternatively use a glass vessel of
greater diameter and a larger volume of sample. et stand quiescent for 1 h and, without
disturbing the seftled or floafing material. siphon 250 mL from center of container at a point
halfway between the surface of the settled matenial and the liquid surface. Determune total
suspended solids (milligrams per liter) of this supernatant liquor (Section 2540D)). These are the
nonseftleable solids.

4. Calculation
mg seftleable solids/L. = mg fotal suspended sohds/L. — mg nonsettleable sohds/L

5. Precision and Bias
Precision and bias data are not now available.

6. Bibliography
FISCHER AT & GE SYMONS. 1944 The determunation of settleable sewage solids by weight.
Water Sewage Works 91:37.

2540 G. Total, Fixed, and Volatile Solids in Solid and Semisolid Samples

1. General Discussion

a. Applicability: This method is applicable fo the determination of total solids and its fixed
and volatile fractions in such solid and senusolid samples as river and lake sediments. sludges
separated from water and wastewater treatment processes, and sludge cakes from vacuum
filtration centrifugation, or other sludge dewatenng processes.

b mterferences: The determination of both total and volatile solids in these materials is
subject to negative error due to loss of ammonium carbonate and volatile organic matter duning
drying. Although this 1s true also for wastewater, the effect tends to be more pronounced with
sediments, and especially with slndges and sludge cakes. The mass of organic matter recovered
from shudge and sediment requires a longer ignition time than that specified for wastewaters.
effluents. or polluted waters. Carefully observe specified ignition time and temperature to control
losses of volatile mmorgamc salts if these are a problem Make all weighings quickly because wet
samples tend to lose weight by evaporation After drying or ignition residues often are very
hvgroscopic and rapidly absorb moisture from the air. Highly alkaline residues may react with
silica in the samples or silica-contaiming crucibles.

2. Apparatus
All the apparatus listed 1n Section 25408 2 1s required except that a magnetic stirrer and
pipets are nof used and a balance capable of weighing to 10 mg mav be used.

3. Procedure
2 Copyrizght 1999 by Amencan Public Health Asseciation, American Water Works Association, Water Environment Federation
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A.5 WORKING PROCEDURE LCK 514

=
LANGE L:_} in et donker bewaren g HoudBaarheid
FOR WATER QUALITY 100-2000 mg/l ;:-::;mm Sz
+15°C . +25°C
'.NLI LCK 514 CZV lEul LCK 514 COD lTRI LCK 514 COD

Dartatabel - Data table - Veri tablosu

LP2W

061997

LCK 514 - F1 =0~ F2 = 2071+ F3=-35.81

CADAS F0/305/50/505

LCK 514 %) = A: 605 nm =

1515 60009000

LCK 514 %) = A: 610 nm =

CADAS 100LFPG 158

LCK 514 %) = A: 605 nm =

CADAS 100LFG 210

LCK 514 %) = A: 605 nm =

‘) CZV klassiek™HT
COD classicHT
COD kiasik / HT

072001
Fro.: 1 - F1=0-F2=2045- K=-1057

072001
Fro. 1-Fi=0-F2=2M8-K=-1222

064997
Fif = 2046 - F2 = -37.39

064997
Fif = 2046 - F2 = -37.39

Chemisch zuurstof verbruik

Let a.u.b. op de "Uitgave datum ™

(zie datatabel) en lees de "Opmerking*.
Veiligheidsadvies en houdbaarheidsdatum
op de verpakking.

Principe

Crideerbare stoffen reageren met een zwavelzure
kaliumdichromaatoplossing in aanwezigheid van
zZilversulfaat als katalysator. Chloride wordt met
kwiksulfaat gemaskeerd. Gemeten wordt de
groene kleur van het Cr.

Toepassingsgebied
Afvalwater, procesanalyses

Storingen

De methode kan worden toegepast in monsters
met een chloridegehalte van maximaal 1500 mg/l.
De meetresultaten zijn via een plausibiliteitsonder-
zoek te controleren (verdunning enfof standaar-
dadditie).

Opmerking!

In vergelifking met de klassieke CZV kuvetien-
test (CZV klassiak) is de hogere ontsluitings-
temperatuur en korte entsiuitingstijd een
belangrijk kenmerk van de HT-CZW.

In de praktijk wordt een vergelijking met de
kiassieke methode geadviseerd om er zeker
van te zijn dat de HT-CZV voor de eigen
mansters vergelijkbare resultaten oplevert,

Speciale aandachtspunten

% “oor een optimale stabiliteit tot de
houdbaarheidsdatum, wordt opslag van
de kuvettentest LCK 514 in een koelkast

aanbevolen.
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Chemical Oxygen Demand

Please check the “Edition Date*
(see data table) and read the "Note®,
Safety advice and expiry date on
package.

Principle

Oxidizable substances react with sulphuric acid —
potassium dichremate solution in the presence of
silver sulphate as a catalyst. Chloride is masked by
mercury sulphate. The green coloration of Cr™ is
evaluated.

Range of Application
Waste water, process analysis

Interferences

The method can be used for samples (or diluted
samples) with chloride concentrations of up to
1500 mgil.

The measurement resulis must be subjected to
plausibility checks (dilute and/or spike the sample).

Mote

In contrast to the classic COD Cuvette Test
(COD classic) the HT-COD is characterised by a
higher digestion temperature and shorter
digestion time.

Users are advised to carry out a comparison
with the COD classic, in order to be sure that
the results obtained from their own samples
when using the HT-COD are comparable to the
standard.

Special note
For optimal stability until it's expiry date,
% it iz recommended the reagent LCK 514
is stored in a fridge.

Kimyasal Oksijen istedi

Litfen “Baski Tarihi”ni kontrol edin
(bkz. veri tablosu) ve “Not"u okuyun.
Giivenlik dnerisi ve son kullanma tarihi
ambalajin lizerindeadir.

Prensip

Okside edilebilir maddeler gimag sifatin katalizér
olarak bulundudu ortamda =0ifirk asit — potasyum
dikromat solisyonuyla reaksiyona girer. Civa
siilfatin bulundudu ortamda klorlr gdrinmez. Cr*
yesil rengi aldiinda degerendirilir.

Uygulama Alanlan
Atk su, proses analizi

Girigim Yapan Maddeler

Bu metot 1500 mg/lI'ye kadar klorr
konsantrasyonlu numunelerde (veya seyreltilmis
numunelerde) kullamilir:

Olgiim sonuglannda olasilik kontrold yapilmahdir
(numuneyi seyreltin velveya katkilayin).

Not

HT-COD testini klasik COD Kiivet Testindern
(COD klasik) ayiran Gzellikiar daha yiksok
sindirim sicakiigr ve daha digdik sindirim
sdresidir.

Kullamiciarin HT-COD kulfarmrken kendi
numuneierinden aldiklan sonuglarn
standartiara uygun oldugundan emin olmalan
igin COD kiasikle kiyaslamalan dnerilir.

DOzel not
Son kullanma tarihine kadar stabilitesini
korumasi igin, LCK 514’0n buzdolabinda

saklanmasi tavsiye edilmektedir.




LCK 514

072001

©E]

KBl Bodensatz durch Schwenken in Schwebe
bringen.

Bl 2.0 mi Probe vorsichtig pipettieren.

KNl Kivette verschliefien,
von aulen gut sdubem.

[N Schwenken.
LMl Im Thermostaten erhitzen.

HT 200 §: 15 min im Standardprogramm HT
CSE classic: 2 Sid bei 148 °C
A Heifte Kivetts entnehmen.
a. HT 200 5: Nach Freigabe der
‘Vemmiegelung 2 x vorsichtig schwenken.
b. CSB ciassic: 2 x vorsichtig schwenken.
Auf Raumtemperatur abkihlen.
a. HT 200 5: im Thermostaten
b. CSB classic: im Kivettenstander
Al H7 200 5: Feststofiteilchen milssen vor der
Auswertung vollstandig abgesetzt sein!
Kivette aulten gut sdubem und auswerten.
CSB classic: Kivette auften gut saubem
und auswerten.

ER]

[EBl Mélanger le contenu pour avoir une solution
homogéne.
Pipetter 2.0 m/ d'échanillon avec précaution.
Fermer la cuve et nettoyer I'extérieur de
celle-ci.
Mélanger.
Chauffer dans le thermostat.
HT 200 5: 15 min avec le programme
standard HT
DCO classique: 2ha 148 °C
m Sortir la cuve chaude.
a. HT 200 5: Aprés le déverrouillage,
retourmner 2 x avec précaution.
b. DCO classigue: Retoumner 2 x avec
précaution.
Laisser refroidir & température ambiante.
a. HT 200 S: dans le thermostat
b. DCO classigue: dans le support de cuve
EMl HT 200 5: Les résidus doivent étre
complétement &liminés avant Mévaluation.
Bien nettoyer Fextérieur de la cuve et mesurer.
DCO classigue: Bien nettoyer Fextérieur de
la cuve et mesurer.

]
Agitare delicataments per sospendere il fondo.
Pipettare attentamente 2.0 ml di campicne.
KM Tappare la cuvetia, pulifa bene estemamente.
LA Mescolare.
LMl Riscaldare nel termostato.
HT 200 5: 15 min nel programma
standard HT
COD classica: 2ha 148 °C
[ Estran= la cuvetta calda.
a. HT 200 5: Dopo il rilascio del dispositivo
di bloccaggio, agitare delicatamente
2 volte.
b. COD classica: Agitare delicatamente
2 volte.
Lasciare raffreddare a temperafura ambiente.
a. HT 200 5: nel termostato
b. COD classica: in un portacuvetta
EMl HT 200 S: Prima dellanalisi il sedimento deve
essersi completamente depositato. Pulire
bene la cuvetta estemmamente e leggers.
COD classica: Pulire bene la cuvetta
esternamente e leggere.

|

I. Bezinking door schudden in suspensie
brengen.

A 2.0 mi monster voorzichtig pipetteren.
KM Fuvet sluiten, van buiten goed reinigen.

LA “wenken.
In het thermostaat verhitten.
HT 200 5: 15 min in standaard-
programma HT
CZV kilassiek: 2 h bij 148 °C
A Het hete kuvet eruit nemen.
a. HT 200 5: Na de vrijgeving van de afsluit-
beveiliging, 2 x voorzichtig zwenken.
b. CZV klassick: 2 x voorzichtig zwenken.
Laten afkoelen tot kamertemperatuur.
a. HT 200 5: in thermostaat
b. CZV klassiek: in kuvettenstandaard
Ml +7 200 5: De nog aanwezige vaste stof
moet voor de meting velledig bezonken zijn.
Kuwet van buiten goed reinigen en meten.
CZV kiassiok: Kuvet van buiten goed
reinigen en meten.
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&1

I. Bring the sediment into suspensicn by
inverting a few times.
E Carafully pipette 2.0 mf sample.
Close cuvette, thoroughly clean the outside.
Invert.
EMl Heat in the thermostat.
HT 200 5: in standard program HT
for 15 min
COD classic: 2 b at 148 °C
M Remove the hot cuvetts.
a. HT 200 S: After the lock opens, carefully
invert twice.
b. COD classic: Carafully invert twice.
Allow to cool to room temperature.
a. HT 200 S: in the thermostat
b. COD ciassic: in a cooling rack
EMl +7 200 S: Sediment must be completely
settled before evaluation is camied out. Clean
the outside of the cuvette and evaluate.
COD classic: Clean the outside of the
cuvette and evaluats.

@&

Bl Cokeltiyi birkag kez ters gevirerek
kangmasini saglayn.

Dikkatiice 2,0 mi numune ekleyin.

KA Kiveti kapatin ve digini iyice temizleyin.

LA Ters gevirin.

Termostat! 1sitin.
HT 200 5. standart program HT'de 15 dk.
COD klasik: 148 *C'de 2 saat.

m Sicak kioveti gikarin.
a. HT 200 5: Kilit agildiktan sonra,

dikkatlice iki kez ters ¢evirin.
b. COD klasik: iki kez dikkatlice ters
gevirin.

Oda sicakliina gelmesini bekleyin.
a. HT 200 5: termostatta
b. COD klasik: sodutma rafinda

Ml +7 200 5: Dederlendirme yapmadan Gnce
¢Okelti tamamen ¢okmelidir. Kivetin digini
temizleyin ve degerlendirmeye alin.
COD klasik: Klvetin digini temizleyin ve
dederlendimeye alin.
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UNITED FOR WATER GUALITY

A.6 WORKING PROCEDURE LCK 614

LCK 61 4 50 - 300 mg/l

Datatabel / Data table

LPz2w 0471908
LCK 614 %) s F1 =0 = FZ=-ZEZ3 = i =3058
CADAS 30/305/50/505 o09/2001

LCK 614 ") = )-4d8nm=Pro- 1 =Fl=0=F2=-2564 = K=403.2
1515 &000/9000 o09/2001
LCK 644 *) » ): 455 nm » Pro.- 1= F1 =0 = F2 = -266 = K = 407.8

CADAS 100 / LPG 158 08/1909
LCK 614 ") = }: 448 nm = F1 = -254 = F2 = 352.5
CADAS 100/ LPG 210 08/1909

LCK 614 %) » - 448 nm » F1 = -254 » K = 3825

*) CZV kiassiek f HT
COD cisssic / HT

k'._'l LCK 614 CZV
Chemisch zuurstof verbruik

Let a.u.b. op de "Uitgave datum®

(zie datatabel] en lees de "Opmerking!~.
Veiligheidsadvies en houdbaarheids-
datum op de verpakking.

Principe

Owideerbare stofien reageren met ean zwavelzure
kaliumdichromastoplossing in aamwezigheid van
zilversulfaat als katalysator. Chlorde wordt met
kwiksulfaat gemaskeard. Gemeten wordt de gele
kdour van het Cr .

Toepassingsgebied
Afvatwater, procesanalyse

Storingen

De methode kan worden toegepast in monsters
mat een chloridegehalte van maximasal 1500 mg/1.
Een veal te grote hoeveealheid CZV kan
ertoe leiden dat een resultaat wordt
aangegewven dat binnen het meetbereik ligt.
Het verdient in dit geval aanbeveling, te
verdunnen een betrouwbaarheidscontrole
wit te voerem.

Die meetresultaten zijn via een plausibiliteitsonder-
zoek te controleren (verdunning enfof standaard-
additia).

Opmerking!

In vergelijking met de kiassieke CZV
kuvettentest (CZV klassiek) is de hogere
ontsluitingstemperatuur en korte
ontsluitingstijd een belangrijk kenmerk
van de HT-CZV.

In de praktijk wordi een vergelijking met de
kilassieke methode geadviseerd om er
zeker van te zijn dat de HT-CZV voor de
eigen monsters vergelijkbare resultaten
oplevert.

@ﬂ LCK 614 COD
Chemical Oxygen Demand

Please check the "Edition Date”
(see data table) and read the "Note®.
Safety advice and expiry date on

] package.

Principle

Coddizable substances react with sulphuric

acid — potassium dichromiate solution in the
presance of siver sulphate as a catalyst. Chioride
is masked by mercury sulphata. The reduction in
the yellow coloration of Gr is evaluated.

Range of Application
Waste water, process analysis

Interferences

The method can be used for samples (or diluted
samplas) with chioride concentrations of up to
1500 mg/.

A large excess of COD can cause result
displays within the measuring range. It is
advisable to carry out a plausibility check
by making dilutions.

The measurament resulis must be subjected to
plausibility checks (dilute and/or spike the sample).

MNote

In contrast to the classic COD Cuvette Test
(COD classic) the HT-COD is characterised
by a higher digestion temperature and
shorter digestion time.

Users are advised to carry out a
comparison with the COD classic, in order
to be sure that the results obtained from
their own samples when using the HT-COD
are comparable to the standard.
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LCK G614 08/2001

o Bodensatz durch Schwenken 2.0 ml Probe vorsichtig e Kivette varschlieBen, o Schwenken.
in Schwebe bringen. pipattiaran. von auBen gut sdubern. -
Meélanger.
Mélanger la contenu pour avoir Fipetter 2.0 mi d'échantillon Femmer la cuve et nattoyer
une solution homogans. avec précaution. Pewtéricur de calle-ci. Mescolars.
Agitare delicataments per Fipettars attentamente Tappars la cuvetta, pulirla Zwenken.
sospendens il fondo. 2.0 mi di campione. beno estemamente. p—
Bezinking door schudden 2.0 ml monster voorzichtig ‘\& Kuwet sluiten, van buiton )
in suspensie brengan. pipattaran. goad reinigen.
Bring the sediment into suspansion Carefully pipaite 2.0 mi Closa cuvette, thorughty
by inverting a few timeas. sampla. claan the outside.
9 Im Thermiostaten erhitzen. HeiBe Kinvette entnehmen.
a a) CSB classic: 2 Std bel 148°C a) CSB classic: 2 x vorsichtig schwenkan.
: min im programm : =ch Fraig: ogeiung 2 x vorsicl schwenken|
lassic b) HT 200 &: 15 min im Standard; HT b) HT 200 S Mach Fraigabe der Verriegelung 2 ichtig schwenken
o J | Chaufier dans la tharmostat. Sortir la cuve chaude.
a classique: a lassique: Betourner 2 x avec p .
148°C DCO classique: 2 h & 148°C DCO classique: Fet 2 récaution
b) HT 200 5: 15 min avoc ke programme standard HT b) HT 200 5: Aprés ke déverrouillage, retourner 2 x avec précaution.
Riscaldars nel termostato. Estrame |a cuvetta calda.
a) COD classica: 2 hz 145°C a) COD classica: Agitare delicatamente 2 volte.
b) HT 200 5: 15 min nel programma standard HT b) HT 200 5: Dopo il rilascio dal dispositivo di bloccaggio, agitara

delicatamente 2 volte.

(5 1
HT 2008

- Heat in the thermostat.
10 W CE a) COD classic: 2 hat 148°C

T In het thermostaat verhitten.

{ L a) CZV klassiek: 2 hbij 148°C

b, _,’ b) HT 200 s: 15 min in standaard-programma HT
.

Hat hete kuvet eruit nemean.

a) CZV klassiek: 2x voorzichtig mwenkan.

b) HT 200 5: Mz da vrijgeving van de afsluitbeveiging,
2x voorzichtig zwenken.

b) HT 200 5: in standard program HT for 15 min Remove the hot cuvetic.
a) COD classic:  Carefully inver twice.
b) HT 200 5: After ihe lock opans, carefully invart twice.
A Flaun'rtemperatur_abkl’._i_hlen. . e CSB classic: Kivette auBen gut sduberm und auswertan.
a) CSB classic:  Im Kivettenstander HT 200 s: Feststoffisichen missen vor der Auswertung volstandig
b) HT 200 s: im Thermostaten ahgesatrt sain! Kivette auBen gut siubem und auswertan.

Laisser refroidir & températura amibiants. DCO classique: Bion nettoyer Maxtérisur de la cuve et masurer.
a) DCO classique: dans le support de cuve q oy .

b) HT 200 S: dans le tharmostat HT 200 §: Les résidus doivent &tre complétament aliminés avant
I'évaluation. Bian nettoyer Mexténaur de la cuve &t masurar.

Lasciare raffreddane a temperatura ambienta. & B .
a) COD elassica: inun poraciueta \ COD classica: Pulire bene la cuvetta esternamente e keggere.
b} HT 200 &: nel termostato HT 200 5: Prima dell"analisi il sedimenio deve essarsi completaments
depositato. Puline bene la cuvetta esternamente e keggeng.

Laten afkoalen tot kamertemperatuur.
a) CZV klassiek: in kuvettenstandzard C2ZV klassiok: Kinvet van buten goad reinigen en metan.
b) HT 200 s: in thermostazt HT 200 S: Da nog aanwezige vasta stof moat voor da meting volladig
Allow to cool to room temparature. bezonken zijn. Kuvet van buiten goed neinigen en meten.
:ﬂ ﬁg :of?;’"-‘-' in fhmtﬁ"ng ’&C]Fkt ©O0D classic: Clean the outside of the cuvette and evaluate.

nihe femosia HT 200 S: Sedimant must ba complately ssttied bafors evaluation is

carried out. Clean the outside of the cuvetie and evaluate.
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A.7 WORKING PROCEDURE LCK 338

LCK 338 .

- 100 mg/l LATON

2500 mg/l: G2V / COD
5000 mg/l: ClI-

Datatabel / Data table

LP2w 072004
LCK 338 *)=Fi=0*F2=1342=K=-1027
CADAS 30/305/50/505 072004

LCK 338 *)=i:3d5pm=FPo:1«Fl=0=F2= 1203« K=-1573
1515 G000/2000 072004
LCK 338 *)»i:360pm=Fo:1«FT=0=F2=141.0 K =-1567

CADAS 100/ LPG 158 072004
LCK 338 *) = \: 370 nm=F1 = 1804 = F2 = 832
CADAS 100/ LPG 210 072004
LCK 338 *) = \: 370 nm=F1 = 1804 = K = -8.22
CADAS 200 072004

LCK 338 *) = ETW1 =ET+FI-FZ» Wi =345nm =
Fi=1187=F2=1614

) TN,

ML
u LCK 338 Totaal-stikstof, TNy,
Let a.u.b. op de "Uitgave datum™

(zie datatabel).

Veiligheidsadvies en houdbaarheids-

[ datum op de verpakking.

Principe

Anorganisch en organisch gebonden stikstof wordt
door een ontsluiting met peroxcdisulfaat tot nitrazt
geoxydaerd. Nitraat neageert in ean zwawvel- en
fiosforzure oplossing met 2.6-dimethylphenal tot
een nitrophanal.

Toepassingsgebied
Water en afvatlwater

Storingen

De, in T1 genoemde ionen, zijn tot aan de
aangegeven conceniratie afzondariijk ondezocht
an storan niet. De invioed van het cummulatief
affact en invioed van andere ionen is niet door ons
onderzocht.

Aanwezigheid van reductiemiddelen kunnen leiden
tot lagere meetresultaten.

De mestresultaten zijin via een plausibiliteitsondear-
zoak te coniroleran (verdunning envof standaard-
additie).

Speciale aandachtspunten

1. Nafronloog A/ Ceddatiemiddel tablet B 7
MicroCap C
Ma toevoeging van de reagentiza A, Ben C
mioeten dere weer direkt gesloten wordan.

2. Reactieglazen
De reactieglazen dienen niet meer dan 13 keer
te worden gebruikt. Na ieder gebruik zijn ze met
behulp van spoelborsiels en leidingwater grondig
te reinigen, en aansluitend met stikstofwrij
gedestilleard water na te spoelen an te drogen.

3. Trocabeling
Geringe troebelingen, storen nist. Starke
troebelingen, na toevoeging van het MicroCap C
laten bazinken of met LCW 904 membraan-
filtratio-sat filtranon.

pH-waarde monster .
Temperaturen monster/reagantia

GE
l\_l LCK 338 Total Nitrogen, TNp,
Please check the "Edition Date”

(see data table).

Safety advice and expiry date on
package.

Principle

Inorganically and onganically bonded nitrogen

is oxidized to nitrate by digesticn with
paroxodisulphate. The nitrate ions react with
2.6-dimathyiphanol in a sclution of sulphuric and
phosphoric acid to form a nitrophencl.

Range of Application
Water, waste watar

Interferences

The ions listed in T1 have bean individually
checked up to the given concenirations and do
not cause intarfarenca. We have not determined
cumutative effects and the influence of other ions.

Low-bias results are to be expectaed if the samples
contain large amounts of reducing agents.

The measurament results must be subjected to
plausibility checks (dilute andfor spike the sample).

Special note

1. Sodium hydroxide solution A /S
Oxidant tablet B / MicroCap C
After addition of reagents A, B and C the bottles
miust be reclosed immediately.

2. Reaction Tubes
The reaction tubes should not be usad more
than 12 times. After use, clean thoroughly with
a brush and water from the tap, then rinsa weall
with nitrogen-free distilled water and dry.

3. Turbidity
Slight turbidities present do not intarfers; stronger
turbidities after addition of the MicroCap C
should be allowed to sstile or filtered off using
Miembrane Filtration Sat LOW 904.

PHzample ...
Temperature sample/reagents ..
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@ LANGEZ

UNITED FOR WATER QUALITY

LCK 338 20 - 100 mg/1 MTON

Lagoriwals o
Stabiifd = -
Conservaziong
Houdbaartedd

Stormgs +15°C ... +25°C

2500 mg/l: CSB/DCO/ COD
5000 mg/l: CI-

Datentabelle / Table des données /

Tabella dati

LP2w
LCK 338 *)sFi=0sF2=1342 K=-1027
CADAS 30/305/50/505

07/2004

07/2004

LCK 338 )i MopmePro: 1o Fi=0eF2=1203eK=-1573

07/2004

LCK 338 *)e-360nmePro: 1« Fi=0eF2=141.0%K=-1567

CADAS 100 f LPG 158
LCK 338 *)= - 370nm=Fl = 1804« F2=-822
CADAS 100 f LPG 210
LCK 338 %)= 0: 570 nm = F1 = 1804 « = 232
CADAS 200
LCK 338 *) = EIW1 =E1+F1-FZ e Wi =345 nm =
Fl=1107=F2=16.14
5 ™,

NT

o7/2004

07/2004

07/2004

D
u LCK 338 Gesamit-Stickstoff, TNy

beachten.
Sicherheitshinweise und Verfallsdatum
I auf der Packung.

' Bitte "Ausgabedatum® (5. Datentabelle)

Prinzip

Anorganisch und organisch gebundener Stickstoif
“wird durch ednen Aufschiuss mit Peroxodisulfat zu
Nitrat cxidiert. Die Nifrationen reagieren in schwefel-
und phosphorsaurer Lasung mit 2.6-Dimathyl-
phenol zu einam Nitrophancl.

Anwendungsberaich
Wassar und Abwassar

Storungen

Die in T1 aufgefihrien lonan wurdan bis zu dan
angegebanan Korzentrationen sinzein Gbarpriit
und stéren nicht. Die summarischa Wirkung sowia
dar Einfluss weitarar lonan wurden von uns nicht
armittedt.

Minderbefunde sind zu erwarten, sofern die Proben
groBa Mengen an Reduktionsmittain enthaltan.
Meassorgebnisss sind durch eine Plausibilitats-
kontrolle zu Gberpriffen (Merdinnung und/oder
Aufstockung).

Besonders beachten

1. NMafronlauge A / Cxidationsmittel-Tabletie B #
MicroCap® C
MNach Zugabe der Heagerzien A, B und C missan
dia Flaschen sefert wiedar verschiossan wandan.

2. Reakticnsgléser
Die Reaktionsglésar solten nicht mehr s 13 mal
benutzt werdan. Nach jedam Gabrauch sind sie
unier Einsatr von Spilbdrste und Leiftungswasser
grindlich zu reinigen, und anschiieBend mit
stickstoffireiemn dest. Wasser gut nachzuspiilen
und zu trocknan.

3. Tribung
Vorhandena geringa Tribungen storen nichi, starke
Trlibungen nach Zugabe des MicroCap® C
absetzen lassan cdar mit LCW 904 Membran-
Fitraticns-Sat abfittieran.

pH-Wert Probe
Temperatur Probe/Heagenzien

F
l\_l LCK 338 Azote Total, NT

Vérifier la date d'édition (voir table des
données).
Conseils de securité et date de

[ péremption sur PFemballage.

Principe

L'azote de composition crganigue et inorganigue
s'owyde en présence de péroxydisulfate ot sa
transforme donc en nitrate. Les ions nitratas
réagissent dans une solution d'acides sulfurigue et
phosphorigue avec du diméthylphéncl-2.6 en
formant du nitrophénal.

Domaine d'application
Leau et saux de rejet

Perturbations

Les ions mentionnés dans T1 ant &t& varifiss
saparamant. ils n'intarferant pas jusgu’aux
concantrations indiquéss. Nous nmavons
cependant pas &ludié 'effet cumulatif et
linfluence d'ions supplémentaires.

On pout s'attendre & des résultats par dsfaut siles
échantillons contionnant des grandes quantités da
raducteaurs.

Les résuliat de mesures sont & wérifier par un
contridde de plausibilité (dilution etfou addition).

Remargque importante

1. Solution d’hydroxyde de sodium A/
Tablette d'oxydant B / MicroCap C
Apras I'ajout des réactifs A, B et C, refermer les
flacons immédiatement.

2. Eprouveites de réaction
Na pas utiliser les dprouvettes plus de 13 fois.
Awvant chague usage, elles dovent &ire
nefioyées a la brosse de ringage et 4 I'sau de
distribution, puis rincées scigneusament & I'eau
distillée non azrotéa ot sachées.

3. Turbidité
De legers froubles nont pas d'effet perturbateur,
an cas de turbidité pronnoncée apnas I'ajout du
MicroCap G, laisser décantar ou filtrer & I'aide
du set de fitrafion & membrane LCW 204,

PH échantillon..... ...
Température Schantilon/réactifs .

I\.I_I LCK 338 Azoto totale, TNy
Si prega di verificare la "Data di Edizione™
(vedi tabella dati).

Avvertenze e data di scadenza sulla

I confezione.

Principio

L'azoto in associazione organica ed inorganica
viene ossidato in nitrato dissociandolo col
percssidiscliato. Gli ioni nitrato reagiscono in
soluziona solforica e fosforica col 2.6-dimetifenale
danda il nifrofencla.

Applicazione
Acqua e acque di scarico

Interferenze

Gli ioni elencati in T1 sono stati verificati
singolamenta fino alle concantrazioni specificate
& non causano interfarenze. Non sono stati
verificati evantual effetti cumulativi e INinfluenza

di altri ioni.

Se il campicne confiene fducenti in concentrazioni
elevate, il risultato sard minora.

| risultati sono da werficare con un controllo
(diluzione e/o solFione additiva).

Pro memeoeria

1. Idrato di sodio A /
Agente ossidante in pastigha B / MicroCap C
Richiudera i flaconi immediatamente dopo
aver prelevato i reagenti A, Be C.

2. Provettoni
S sconsigha d utizzare | provettoni il di 13 volte.
Dopo I'uso, puline bene con una spazzola o
acqua del rubinetto, poi risciacguare
accuratamenta con acqua distillata priva di
arcto e lasciare asciugars.

3. Torbidita
Debole torbidita non disturba. In caso di forte
torbidita dopo 'aggiunta del MicroCap C, fare
depositare o procaders alla filtrazione a
mambrana (LCW 904).

pH campicne ...
Temperatura campicne/reagenti

AD FEE N S Drucktarte burgund £ 1



0.2 m

MNacheinander ziigig in cin trockenss Beaklionsglas dosieran:

0.2 mi Probe, 2.3 mi Lisung A (LOK 338 A), 1 Tablette B (LOK138/238/338 B)

Sofort verschieBen. Nicht schwenken.

Doser 4 Ia suite, consécutivement dans une éprouvette de réaction saéche:
0.2 mi d'échantillon, 2.3 mi de solution A (LCK 338 &), 1 tablette B (LCK 138/238/338 B)

2.3 m 1x Fermer immédiatement. Ne pas mélanger.

A B Aggiungers in un provetione di reazicne asciutto in rapida successione:
0.2 ml di campicne, 2.3 mil di soluzione A [LCK 338 A), 1 pastiglia B [LCK 138/238/338 B)

Chiudera subito. Non miscelare.

Direct na elkaar in een droog reactieglas doseren:

0.2 mi monster, 2.3 mi oplossing A (LCK 338 A), 1 tablet B (LCK 138/238/338 B)

Onmiddellijk sluten. Niet zwenken.

Add in quick succession to a dry reaction tube:

0.2 ml sample, 2.3 ml solution A (LCHK 338 A), 1 tablet B (LCK 138/238/338 B)

Closs immediately reaction fube. Do neot invert.

Abkiihlen und o
1 MicroCap® €

(LCH138/238/338 C) zugeben. MicroCap® © herausgelgst

Rafroidir et ajouter
1 MicroCap C
(LCK 138/238/338 C).

particule restante.
Raffreddare e aggiungene un

1 MicroCap C

Afkkoelen en striature.

1 MicroCap C

(LCK 138/238/333 C) toevoegen. Raactieglas sluiten an zwenken totdat hot yophiliszat
volledig ut de MicroCap © opgelost is en hemogeen

Coal down and add verdoald is.

1 MicroCap C

(LCK 138/238/338 C). Closa reaction tube and invert a faw times until the

freezedned contents are fully remewved from the
MicroCap C and all sireaks are vanished.

0.2 mi Lésung D (LCK 138/238/338 O) langsam pipeifieran.

Pipetiare con attenzione 0.2 mi di solurione D [LCK 138/238/338 O).

Langzaam 0.2 ml cplossing D (LCK 138/238/338 O pipstteren.
Kuvet onmmiddellijk sluiten en zwenken totdat er geen slierten meer zichtbaar zijn.

Slowly pipette 0.2 mi solution D (LCK 138/238/338 D).
Immediately close cuvette and invert a few times until mo more streaks can be seen.

Reaktionsglas verschlieBen und schwenken, bis das
Lyophilizat wollstdndig und schlierenirei aus dem

ist.

Fermer |'éprouvette de néaction et mélanger
jusgqu'a ce que ke lyophilizat so soit complétement
dissous du MicroCap C et qu'il n'y ait aucune

Chiuders il provetiona o mescolare con cura finché
(LCK 138/238/338 C). il Bofilizzato contanuto nel MicroCap C si sia sciolto
a miscelato perfettamente, senza lasciare

Kivetta sofort verschliafien und schwenken, bis keine Schileran mehr zu becbachten sind.

Pipetier lentement 0.2 mi de solution D (LCK 138/238/338 O). Fermer immédiatement |z cuve ot mélanger la
contenu en la retoumant plusieurs fois de suite jusqu'a qu'awcun dépot ou agrégat ne soit obsarvable.

Tappare subite la cuvetta e mescolare fino a scioglimento completo (assenza di striature).
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100°C

15 mm

7R

\\

7

11/2005
Direkt arhitzan.
a) Thermostat: 80 min bsi 100°C
b) HT 200 5: 15 min im Standardprogramm HT
Chauffer directement.
a) Thermostat: 60 min 2 100°C
b) HT 200 5: 15 min avec le programme standard HT
Riscaldare subito.
a) Termostato: &0 min a 100°C
b) HT 200 5: 15 min nel programma standard HT
Direct verhitten.
a) Thermostaat: &0 min b 100°C
b) HT 200 5: 15 min in standazrd-programma HT
Heat immediately.
a) Thermostat: 60 min at 100°C
b) HT 200 5: in standard program HT for 15 min

In Kiwetien-Test langsam pipaitieran:
0.5 ml aufgeschlossene Probe.

Pipetter lantement dans le Test en Cuve:
0.5 mi d'échantillon désagrégs.

Pipettare eon attenzione nala cuvetta-test:
0.5 ml di campicna preparato.

Langzaam in kuvettentest pipetieran:
0.5 ml ontslotan monster.

Slowly pipette into the Cuvette Test:
0.5 mi digestad samiple.

Mach 15 min Kivetie auBen gut siubam
und auswertan.

Attendre 15 min, bien nattoyer 'extérour
de la cuve et mesurar.

Dopo 15 min puline bena la cuvetta
esternamente e leggere.

Ma 15 min het kuvet van buiten goad
reinigen en meten.

After 15 min thoroughly clean the outside
of the cuvetia and evaluate.




@ LANGEZ

UNITED FOBR WATER GUALETY

A.8 WORKING PROCEDURE LCK 303

Lc K 30 3 2 - 47 mg/l NH,-N / 2.5 - 60.0 mg/l NH,

Lagortumois
Conzervazione
Houtthazmin

+2°C ... H'C

1000 mgfl: CI', 20,"

500 mg/l: K', Na*, Ca™

50 mg/l: CO,”, NO;, Fe™, Cr**, o™, Zn™, Cu™,

Co™, NF*, Hg™
25 mg/l: Fa”
10 mgfl: S
5 mg/l: PE™
2 mg/l: Ag”

Datatabel / Data table

Lp2w 08r2010

NHN-=F1 =0=F2=2301=K=-084
NH,=Fl=0*F2=2058+K=-1.083

CADAS 30/3208/50/505 0a/2040

NH N B50nmeFro: TeFl=0eF2=2246K =-1.445
NH,» 800 mme Pro-1eFl =0eF2=2888eK=-1.856

1515 000/9000 08/2010

NH N = E05nmsPro: TeFl =08 F2=2200aK = -1.865
NH; =B85 nmePro- 1= Fl = 0w F2=2054 « i = -2507

CADAS 100 / LPG 158 08r2010

NH N = L 804 nm «F1 = 2248 = F2 = 0.721
NH, = b 684 um = F1 = 28.84 = F2 = -0.831

CADAS 100 / LPG 240 0ar2040

NH -N= ) E5dnmeF1=2248«F2= 0721
NH, = ) 884 im = F1 = 28.84 = F2 = 0,831

CADAS 200 08/2010

NH N EIW]  CT=E1'Fi-F2 e

W1 =604 nmeF1 =22 48« F2 = 1.465
NH,=ETW1 «C1 =ET'F1-F2 =

W1 =684 nm = F1 =28.07 =« F2= 1.884

DR2800/DR3800 08r2010

NH N = F1 =22502 » F2 = 1,445 = &- 850 nm

DR5000 0ar2040

NH N = F1 =23044 » FZ = 1 G884 » & 684 nm

k.tl LCK 303 Ammonium-5tikstof

(zie datatabel) en lees de "Opmerking®.
Veiligheidsadvies en houdbaarheids-
I datum op de verpakking.

' Let a.u.b. op de "Uitgave datum™

Principe

Ammcnium-icnen reageren bij een pH-waarda van
12.6 met hypo-chioriet-ionen en salicylaat-icnen in
warbinding met natriumnitro-prusside als katalysator
an vormen zo de stof indofanol-blauw.

Toepassingsgebied
Cppendakiewataren, afvawater, bodam, substraat

Storingen

De, in T1 genoemde ionan, zijin tot aan de aan-
gegeven concentratie afzonderijk onderzocht en
storen niet. De invioed van het cummulatief effect
an invioed van andera ionen is nist door ons
ondarzocht.

Primaire aminen worden mea geregisireerd en
geven aen te hoog resultaat. Ban hoeveedhaid van
10000 maal de toegestane hoeveethaid ursum
stoort niet. Alle reductiemiddelen storen en gevan
te lage resultaten.

Een veel te grote hoeveelheid ammonium
kan ertoe leiden dat een resultaat wordt
aangegeven dat binnen het meetbereik ligt.
Het verdient in dit geval aanbeveling,

te verdunnen en een betrouwbaarheids-
controle uit te voeren.

De mestresultaten zijn via een plausibiliteitsonder-
zoak te confrodaren (verdunning enfof standaard-
additie).

pH-waarde monster
Temperaturen monster’analyse-kuvet L2000
Afwijkende temperatuuren beinviceden de
nauwkeurigheid van het resultaat.

Het monster dient zo snel mogelik na de
monstername te worden onderzocht.

Afhankelijkheid van de tijd
De sindextinctio is na esn reactielid van 15 min
geresliseerd en bift dan 15 min lang constant.

Opmerking!
Verandering van de factoren in alle
fotometers.

L?EI LCK 303 Ammonium-Nitrogen

(see data table) and read the "Note®.
Safety advice and expiry date on
O package.

' Please check the "Edition Date™

Principle

Ammonium ions react at pH 1 2.6 with hypochlorite
ions and salicylate ions in the presence of sodium
nitroprusside as a catalyst to form indophancl blue.

Range of Application
Surface watar, waste water, soils, substratos

Interferences

The ions listed in T1 have bean individually
checked up to the given concantrations and do
nat cause interference. We have not determined
cumulative effects and tha influence of other ions.

Primary amines are also determined and cause
high-bias results. A 10000-fold excess of ursa
does not interfera. All reducing agents interfere and
causa low-bias results.

A large excess of ammonium can cause
result displays within the measuring range.
It is advisable to carry out a plausibility
check by making dilutions.

The measurament results must be subjected to
plausibility checks {diute and/or spike the sampla).

4-9
20°C

PHSEMDIE s
Temperature sample/sample cuvelite.
In case of not working at the right
recommanded temperature an incorrect
result may be obtained.

The sample should ba analysad as soon as
possible after it has been taken.

Time dependency

The final absorbance is reached after a reaction
fime of 15 min and then remains constant for a
further 15 min.

Note

Change of factor for all types of
photometers.
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@ LANGEGE

UNITED FBR WATER GQUALETY

Lc K 30 3 2 - 47 mg/l NH,-N / 2.5 - 60.0 mg/l NH,

qortanmws -
statina %ﬂ
Conservazions "
[rsp——

| Stomge +2°C e HH'C

1000 mg/l: CI, 50,%
500 mg/l: K', Na*, Ca™
50 mg/l: CO,*, NO,, Fe™, €™, &, Zn™, Cu™,
Co™, N, Hg™
25 mg/l: Fa”
10 mg/l: Sn™
5 ma/l: PB*

2 mg/l: Ag”

Datentabelle / Table des données /
Tabella dati

Lp2w 08/2040
NH N =FT =0=F2=2301 =K =084
MNH = F1=0+F2=2058%K=-1.083
CADAS 30/305/50/505 08/2040

NH N =800 nmeFPro:1«F1=0=F2=2245K =-1445
NH, =3 600nm=Pro- 1+ Fl=0=F2=2888=K=-1.856

1515 &000/0000 08/2040
NH N -E05nmePro-1sF1 =0 F2=2200K =-1.865
NHy= G858 nmePro- 1= Fl =0 F2=2054 « K = -2.587
CADAS 100 / LPG 158 08/2010
NH N = .- 804 nm » Fi = 3248 « FZ = 0721
NH, =} €04 nm » F1 = 28,84 » F2 = 0831
CADAS 100 / LPG 210

NH N804 nm e Fl=2248« F2 = 0.721
NH, =} €04 nm = F1 = 28,84 » F2 = 0831
CADAS 200

NH-N=EIW] «C1=EI'FI-FZ=

W1 =684 nm = FT = 2245 = F2 = 1.455
NH, = E1W1 « CT =ETF1-F2 =

W1 =684 nm = FT = 28.07 = F2 = 1.884
DR2B00/DRIE00

NH-N = F1 =22 502 » F2 = 1.44E = L €50 nm
DR5000

NH,N=Fi =23.044 = FZ = 16884 = }: 04 nm

U._I LCK 303 Ammonium-Stickstoff

und "Hinweis” beachten.
Sicherheitshinweise und Verfallsdatum
auf der Packung.

' Bitte "Ausgabedatum® (s. Datentabelle)

Prinzip

Ammcniumicnen reagiersn bei pH 12.6 mit Hypo-
chioritionan und Salicylationen in Geganwart von Nitro-
prussid-Natrium als Katalysator zu Indophenciblau.

Anwendungsbereich
Cberflachemvassar, Abwasser, Boden, Substrat

Stérungen

Dig in T1 aufgsfiihrian lonen wurden bis zu den
angegabenen Konzenirationen einzeln dberpnlit
und stéran nicht. Die summarische Wirkung sowie
der Einfluss weitarer lanen wurdan von uns nicht
armitteit.

Primédra Amina werden miteriasst und ergeban
Mehrbafunde. Ein 10000facher Uberschuss an
Hamstoff stort nicht. Alle Reduktionsmittal storen
und fihran zu Minderbafundan.

Ein hoher Uberschuss an Ammonium
kann zu Ergebnisanzeigen innerhalb des
Messbereichs fiihren. Hier ist eine
Plausibilitdtskomtrolie durch Verdinnen
empfahlenswert.

Massargebnisse sind durch eine Plausibilitats-
kontrolle zu Uberpnifen (Merdinnung undfoder
Aufstockung).

pH-Wert Probe ... LLA-a
Temperatur Probe/Analysenkivette 200G
Abweichende Temperaturen beesinflussan
die Ergebnisrichtigkeit.

Die Wassamprobe sollte scbald wie magiich nach
der Probenahme untersucht werdan.

Zeitabhingigkeit

Die Endextinktion liegt nach einer Reaktionszeit von
15 min vor und bleibt dann 15 min konstant.
Hinweis

Faktordnderung bei allen Photometertypen.

UJ LCK 303 Azote ammoniacal

Vérifier la date d'édition (voir table des
données) et lire la "Remargue®,
Conseils de securité at date de
péremption sur "'emballage.

Principe

En présance de sodium nitroprussigue agissant
comme catalysaur et & une valeur du pH
d'arviron 12.6, las ions anmaonium réagissent
awes les ions hypochloreux et salicyliques et
donnent une coloration bleus indophénal.

Domaine d'application
Eaux de surface, eaux de rejat, sols, subsirats

Perturbations

Les ions mantionnés dans T1 ont &6 varifias
saparémant, ils n'intarferant pas jusgu’aux
concentrations indiquées. Nous n'avons
cepandant pas &ludié I'effet cumulati et
l'influence d'ions supplémentairas.

Les amines primaires sont aussi détermindes ef
sont donc & I'ongine das résultats trop éevés. Un
axcédent 10000 fois plus élevé en urde ne géne
pas I'évaluation. Tous kes réductaurs génent et
donnant des résultats trop faibles.

Malgré un excédant d" ammonium,
I'appareil peut tout de méme afficher un résultat
d'analyse compris dans la gamme de mesure.
Pour éliminer une telle arreur, il est recommandé
ici de vérffier le résultat obtenu en effactuant

L.I_l LCK 303 Ammonio/Azoto ammoniacale

(vedi tabella dati) e di leggere le "Note®,
Avvertenze e data di scadenza sulla
confezione.

' Si prega di verificare la "Data di Edizione®

Principio

loni ammenic reagiscono a un pH 12,8 con ioni
di ipoclorito e di salicilato, in presanza di
nitroprussiato sodico quale catalizzatore, dando il
blu indofanalo.

Applicazione
Acque di superficie, acoue di scarnico, tameni, substrati

Interferenze

Gli ioni alencati in T1 sono stati varificati
singolarmente fino alle concentrazioni spacificate
& non causano interferanze. Non sono stati
varificati eventual effetti cumulativi e Iinfluerza

di altri ioni.

Le ammine primarie possono reagire dando valor
pil elevati. Un contenutc di urea 10000 volte pil
elavato non interfarisce. Tutle le sostarze riducenti
intarferiscono & danno valor minor.
Concentrazioni molto elevate di ammonio
rischiano di dare risuftati che rientrano nel
campoe di misura. Verificare diluende il

une nouvelle analyse aprés avoir dilué
Péchantillon (contréle de plausibilité).

Les résultat de mesures sont & warifier par un
contrdle de plausibilité {dilution etfou addition).

pH échantllon ... ..o A — 3
Température échantilon/cuve d'analysa .......20°C
Des températures différentes influencent
I'exactitude des résultats.

L'analyse doit &tre réalisée immédiatement aprés la
priza d"échantillon.

Importance du tamps
Laxtinction finale apparalt aprss un femips de raction
de 15 min i reste constante pendant 15 min.

Remarque
Maodification de facteur pour tous les types
da photométras.
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| risultati sono da verficars con un controlls
[diluizione efo soluzione additiva).

PH camipione ...
Temperatura campicne/cuvetta d'analisi ...
Variazioni della temperatura influenzano la
correttezza del valore misurato.

Fara I'analisi subito dopo aver prelevato in campione!

Tempo

Il valore definitive dell'estinzione si ottiene dopo
15 min di reaziona; il valore imane costante
per 15 min.

Note
Variazione del fattore su tutti i fotometri.

A 30E N Druckiarbe blal 1



Siegeficlie von dem aufgeschraubian
DosiCap® Zip versichtig ahzichen.

Enlever délicatement |z fouille de protection

cu DosiCap Zip détachable.

Himuowara con attenzione il foglic di alluminic.

Afdakiclie weorzichtig versijdaran.

Carefully remove the foil from the screwsed-on

DosiCap Zip.

Sofort DosiCap® Zip aufschrauben;
Hifielung oben.

Vissez immédiatement |a DosiCap Zip:
dirigeant ke cannalage vers ke haut.
#witare subite | DosiCap Zip;
scanalatura estarna verso I'afto.

Onmiddellijk DusiCapZi.p opschroavern;
gerbbelde zijde naar boven.

Immediately screw the DosiCap Zip back;

fluting at the top.

1
;i:%
(5] =
2-3Z
& g

DosiCap® Zip abschrauben.
Dévissez la DosiCap Zip.
Svitare i DosiCap Zip.

DosiCap Zip aischroaven.

Unscrew the DosiCap Zip.

Kréftig schiittaln.

Secouer énergiquament.

Agitare energicamenta.

Krachtig schudden.

Shake firmiy.
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022000

0.2 mf Probe pipettienan.

Pipattar 0.2 mi d'échantillon.

Pipattare 0.2 ml di campicne.

0.2 mi monster pipetteren.

Pipatta 0.2 mf sample.

MNach 15 min Kivstte auBen gut subsam
und auswertan.

Aftendra 75 min, bien nattoyer I"extériour
da la cuve et mesurer.

Dopo 15 min pulire bens la cuvetta
estarmaments & leggens.

Mz 15 min het kuvat van buiten goed
reinigen an mieten.

After 15 min thoroughly clean the outside
of the cuvette and evaluate.




@ LANGEZ

UNITED FOR WATER QUALETY

A.9 WORKING PROCEDURE LCK 339

LCK 339 0.23 - 13.50 mg/l NOs-N / 1 - 60 mg/l NO;

500 mg/l: K°, Na', CI”
100 mg/l: Ag’
50 mgfl: P&™*, Zn™, Ni™*, Fe™, ©d™, 5n™, Ca™, cu™
10 mg#l: Co™, Fe™
5 mg/l: G

Datatabel / Data table

Lp2w 12/2000
NO,H+Fl=0sF2=071k=-0113
NOg«F1=0+F2=43K=-051

CADAS 30/30S/50/505 0471998

NOg-H=i-3d5nmePro: 1 eF=0eF2=8734+K=-0582
NOy » 345 nme Pro.: T F1=0»F2=3868 K = -2557

ISIS 6000/9000 04/1998
NOg-N=5:-350nm=Pro: 1«F1=0eF2=1028«K=-0.703
NOg=i:3E0nm=Pro; 1=Fl=0=F2=4552 «K=-2.001

CADAS 100 / LPG 158 1272000
NO N =5 370nm e Fi = 1262 « F2 = 0003

NOz =i F0nm=F1 =55« F2=0.003

CADAS 100/ LPG 210 12/2000

NOg-N =3 370nm =F1 = 1262 = K = 0.003
NOg =i 370nm=Fi =55« K=0003

L.El LCK 339 Nitraat

(zie datatabel).
Veiligheidsadvies en houdbaarheids

I datum op de verpakking.

' Let a.u.b. op de "Uitgave datum™

Principe

In zZwavel- an fosforzuuroplossing nmageren nitraat-
icnen met 2.6-dmathytfencl fot 4-nitro-2.6-dimethyl-
fanal.

Toepassingsgebied

Afvatwater (let op storingan), drinkwater,
ongezuiverd water, oppendakiewateren, grond,
sulbstraat, voedingsstof

Storingen

De, in T1 genoemde ionen, zijn tot aan de aan-
gegeven concantratie atzonderijk onderzocht en
storen nist. De imvioed van het cummulatief effect
an invioed van andare ionen is nist door ons
ondarzocht.

Een hoge balasting van oxidesrbare, organische
substanties (G2V) keidt tot een verkleuring van de
reagentia en daardoor ook tot esn hoger resultaat.
De test is daarom alleen bij onderzoek van afval-
wwater te gebruikan, wanneer do C2V-waarde
beneden de 200 mg/ bigt.

Die meetresultaten zijin via een plausibiliteitzonder-
zoek te confroleran (verdunning en/of standaard-
additic).

Opheffen van storingen

Nitriat-concentraties boven 2.0 mg/ storen (hogere
resuftatenl) an kunnen door toeviceging van ean
spatelpunt amidosulfiorewur worden geélimineend.
D chioniden kunnan met ziversulfast als zilver-
chloride worden nesrgeslagen.

Bi hogere calcium-concentraties ontstaat ean
troebeling, die de bepaling stoort. Door toevoeging
van ean spatelpunt EDTA aan hat monstar kan dit
echter worden verhinderd.

pH-waarde mcnsier
Temperaturen monstenreagant]
Afwijkende temperaturen bel
nauwkeurigheid van het resultaat.

Het tijdstip waarop het monster wordt onderzocht,
miag niet langar dan 3 uur na de monstername
liggen. Koel bewaran!

P

@El LCK 339 Nitrate

(see data table).
Safety advice and expiry date on
n package.

' Please check the "Edition Date”

Principle

Mitrate ions in solutions containing sulphuric and
phosphoric acids react with 2.6-dimethylphenal to
form 4-nitro-2.6-dimathyiphancl.

Range of Application

Waste water (beware of interferences!), drinking
water, raw water, suriace water, soils, substrates,
nutrant solutions

Interferences

The ions listed in T1 have been individually
chacked up to the given concanirations and do
not cause intarfarenca. We have not determinad
cumulative effects and the influence of other ions.
High loads of oxdizable organic substances (COD)
cause the reagent to change colour and to give
high-bias results. The test can thus only be used
for waste water analyses if the COD iz leas than
200 mgA.

The measurament results must be subjected to
plausibility checks (dilute and/or spike the sampls).

Removal of Interferences

Mitrite concentrations of monz than 2.0 mg/ interfiers
(high-bias results) and can ba ramoved by the
addition of a spatula-fipfull of amidosulphonic acid.
The chioride can be pracipitated out as siver
chiorids by adding silver sulphata.

High calcium concentrations cause turbidity.

This interforas with the determination but can ba
prevanted by adding a spatula-tipfull of EDTA to
the samipla.

.3-10

pHsample ... -
20 -24°C

Temperature sample/reagents
In case of not working at the right
recommanded temperature an incorrect
result may be obtained.

Mot more than 3 hours should elapse betwesn
sampling and andlysis. Store in a cool place!
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UNITED FBR WATER GQUALETY

Lc K 339 0.23 - 13.50 mg/l NO5-N / 1 - 60 mg/l NO;

La gartimmos =
| Stabiitd = —
Conarcens | |

| Houdbaartedd

| Stomge H1EFC .. +25°C

500 mg/l: K° Na', I
100 mg/l: Ag
50 mg/l: PR™, Zn™, NI, Fe™, Cd™, 8n™, ca™, cu™
10 mg/l: Co™*, Fe™
5 mg/l: Cr

Datentabelle / Table des données /
Tabella dati

LpP2w 12/2000
NON=Fl =0 F2=071+K=-0113

NOg=*Fl =0sF2=43*K=-051

CADAS 30/305/50/505 04/1008

NOg-N=i-345nmePro:TeF1 =0« F2 =875 K=-0582
NOg=i-345nmePro: 1+ F1=0=F2=3068=K=-2557

1518 €000/2000 04/1008
NO-N=i-360nmePro:1eF1 =0eF2=1028+K=-0703
NOg = i-E0nmePro-1+Fl=0*F2=4552+K=-2.097

CADAS 100 / LPG 158 12/2000
NO-N = i-370nm = F1 = 1262 « F2 = 0005

NOy =370 nm = Fi = 56 = F2 = 0003

CADAS 100 / LPG 210 12/2000

NO-N = - 370 nm e F1 = 1262 « K=0.003
NO, =i 370nmeF1 =565 =K =0003

U’—I LCK 339 Nitrat

beachten.
Sicherheitshi

0 auf der Packung.

' Bitte "Ausgabedatum® (s. Datentabelle)

und Verfallsdat

Prinzip

In schweafed- und phosphorsaurer Lisung
reagiercn Nitrationen mit 2.6-Dimethylphenol zu
4-Nitro-2.6-dimethylphenal.

Anwendungsbereich

Abwassar (Storungen beachten!), Trinkwassar,
Rohwasser, Oberfidchemwasser, Boden, Substrat,
MNahrdsung

Stérungen

Dig in T1 aufgefihrian lonen wurden bis zu dan
angegabenen Konzentrationan einzeln Gberpniit
und stdran nicht. Die summarische Wirkung sowic
der Einfluss weiterer lonen wurden von uns nicht
armittelt.

Hohe Belastung von oxidierbaren, organischen
Substarwan (CSE) flihren zu ainer Vierfrbung das
Reagenzes und damit zu Mehrbefunden. Der Test
ist nur bei Abwassaruntersuchungen verwendbar,
bai danan der CSB-Gehalt unter 200 maf bagt.
Massargebnissa sind durch sine Plausibilitats-
kontrolle zu Uberprifen (Merdlinnung und/oder
Aufstockung).

Beseitigung von Storungen
Nitrit-Konzentrationen Gber 2.0 mg/ sttren (Mehr-
befunde) und kénnen durch Zusatr von Amido-
sulfonsaure besaitigt werdan.

Die Chlonde kinnen mit Sibersulfat als Silber-
chilond gefillt wardan.

Bai hoheren Calcium-Konzentrationen fritt aine
Tribung auf. Diess stor die Bestimmung, kann je-
doch durch Zusatr von EDTA zur Probe verhindert
wendan.

pH-Wert Probs .. .3-10
Temperatur Prol genzien —24C
Abweichende Temperaturen beeinflussen

die Ergebnisrichtigkeit.

Zwischen Probenahme und Untersuchung dar
Probe solitan 3 Stunden nicht dberschritten werden.
Probe kiihi lagern!

U_| LCK 339 Nitrate
Vérifier la date d'edition (veir table des
données).

Conseils de securité at date de
péremption sur "'emballage.

Principe

Clans une solution d"acide sulfuriqua ot phosphorique,
les ions nitrate réagissent avec ks 2.6-dméthyiphénol
pour donner du 4-nitro-2_6-dimathylphénal.

Domaine d’application

Eaux de rejet (voir perturbations!), eaux potables,
aaux brutes, eaux de surface, sols, substrat,
solutions nutritives

Perturbations

Les ions mentionnés dans T1 ont &6 varifiss
saparément, ils n'interferent pas jusgu'aux
concentrations indiquées. Nous n'avons
cependant pas &ludié I'effet cumulati o

l'influence d'ions supplémentairas.

Una présence importante de substances organiques
oxydablas (DCO) est & IN'ongine d'une coloration du
réaciif induisant des résultats trop élevés. Le test est
donc applicable aux eaux de rejet, & condition que
leur teneur en DOO soit en-dessous de 200 mgi.
Les résultat de mesures sont & wrilier par un
contrdle de plausibilité {dilution etfou addition).

Solutions aux perturbations

Les concantrations en nitrite au-dessus de 2.0 mgl
génant évaluation résultats trop éleves) et peuvent
&tre éimindes en ajoutant un bout de spatule d'acide
sulfamique.

Les chiorures peuvent &tre précipités par le suliate
d'argent sous forme de chiorure d’argent.

Les concantrations de calcium élevéss géndrent
une turbidité qui géne la détermination, mais qui
toutedois peut 8tre dvitde en ajoutant un bout do
spatule da EDTA & I"échantillon.

pH échantllon ... ..o 3 =10
Température échantilon/réactifs ..........20 — 24°C
Des températures différentes influencent
l'exactitude des résultats.

Il ne doit pas s"&écouler plus da 3 heures entra lo
pralévement de I'échantilon et I'analyse.
Conserver au frais!

86

\al

Si prega di verificare la "Data di Edizione®
' (vedi tabella dati).
Avvertenze e data di scadenza sulla
confezione.

LCK 338 Nitrati

Principio

loni nitrato reagiscone in soluzione di acido
solforico-fosforico con 2.6-dimetifenclo dando
4-nitro-2.6-dimetifencio.

Applicazione

Acque di scanco (v "interferanze”), acqua potabile,
acqua grezza, acque di superficie, tamani,
substrati, soluzioni nutritive

Interferenze

Gli ioni elencati in T1 sono stati varificati
singolarmente fino alle concentrazioni spacificate
& non causano interferanze. Non sono stati
verificati evantuall effetti cumulativi & Iinflusrza

di altri ioni.

Con la presenza di sostanze organiche ossidabili
(SO0 in forti concentrazioni, i reattivo camibia colore
& proveca risufiati in eccesso. Par questo mclive,
il test si pud usare solamante per acque con
concentrazioni di COD inferion a 200 mg/.

| risuttati sono da verificare con un controllo
[diluizione efo scluzicne additiva).

Eliminazione interferenze

Concentrazioni di nitriti superion a 2.0 mg
disturbano (valori in ecoesso) e possono esseng
sliminati con I'aggiunta di acido amidosulfonico.

| clorun vanno precipitati sottoforma di clorun
d'argento con solfato d'argento.

In caso di forti concantrazioni di calcio la sohzione
=i presanta torbida. Pud essers letta legando il
calcio con EDTA.

PH campiong ....coceevcveccicceesessse e = 10
Temperatura campicne/reagenti.......... 20-24°C
Variazioni della temperatura influenzano la
corrattezza del valore misurato.

Fra il prelievo del campione e I"analisi non devono
passare pil di 2 ore. Mettere in fresco!

A ER LS Druckdarts blau /1



LCK 339
NO,-N / NO,

1.0 mi Probe langsam pipetticnen.

Fipatier lentement 1.0 mi d"échantillon.

Pipattare con attenzione 1.0 mil di campicne.

Langzaam 1.0 ml monster pipettaren.

Slowly pipatte 1.0 mi samipla.

MNach 15 min Kivette auBen gut sfubsm
und auswertan.

Attendra 15 min, bien nettoyer I'extériour
da la cuve et mesurer.

Dopo 18 min pulire bens la cuvetta
asternaments @ leggars.

Mz 15 min het kuvet van buiten goed
rainigan an metan.

Adter 15 min thoroughly clean the outside
of the cuvette and evaluate.

0.2 ml Losung LCK 330 A langsam
pipatiioran.

Pipetter lentement 0.2 mi da la solution
LCK 339 A.

Pipettare con attenzione 0.2 mi di scluziona
LCK 339 A.

Langzaam 0.2 mi cplossing LOK 330 A
pipatharan.

Slowly pipaite 0.2 mi solution LCK 339 A,
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Kinvette verschiieBan und schwenken, bis
kaine Schiieran mehr zu becbachtan sind.

Farmar la cuve at malangar ke contanu
an la retoumant plusieurs fois de suite
jusgu'a co gue le mélange soit complet.

Tappare la cuvetta & mescolane accurataments
fino a miscelazione compleia (assenza di
siriatuns).

Kuvet sluiten en zwenken tot er gesn
stroopdraden meer asnwezig zijn.

Closa cuvette and invert a few times until no
more streaks can be saan.




@ LANGEEZ

UHITED FOR WATER GUALITY

A.10 WORKING PROCEDURE LCK 340

LCK 340 5 - 35 mg/l NO-N / 22 - 155 mg/l NO;

2000 mg/l: K°
1500 mg/l: Na*
1000 mg/l: CI-
500 mgfl: CZV / COD *)
250 mg/l: Gz
100 mgfl: Ag
50 mgfl: BB, Zn®*, Ni**, Fe™, G, U™
20 mg/l: Fa™
10 mgfl: Co™
5 mg/l: G
2 mg/l: NO,”

*) (Kaliumwaterstofftalast)
(Potassium hydnogen phialate)

Datatabel / Data table

LP2w 06/2001
NON »F1 =0 FZ = 45,59 # K = 0,405

NO,» F1=00F2=2018K=-1776

CADAS 30/30S/50/505 06/2001

NOg-N=-3d5nmePro: 1=Fl=0=F2=422«K=-3.007

NO =i -3M5npme Pro: TeFl=0sFZ=1858K=-13.34
1515 6000/9000 06/2001
NO N =5 360 nm e Pro.: 1«F1=0eF2=47.535 « K =-2.007
NQg=i-30nmePo: T=Fl=0eF2=2085=K=-13.26

CADAS 100/ LPG 158 06/2001
NOg-N+-370nmsFi =E065 s F2 = 0607

NOg = i: 370 nm=Fl = 268.6 = F2 = -2.678

CADAS 100/ LPG 210 06,2001
NO N =370 nm e Fi = E0.65 & K = -0607

NOg =i 370nms Fi = 2686 s K = -2670

CADAS 200 0672001

NO-N »ETWT » C1 =ETs Fi-F2 s

W1'= 570 i » F1 = 60,46 » F2 = 5,217
NO, » ETWT = CT =Ef+ FI-F2

W1 = 570 rim » F1 = 263.2 » F2 = 14.26

k.tl LCK 340 Nitraat

(zie datatabel) en lees de "Opmerking!*.
Veiligheidsadvies en houdbaarheids-
datum op de verpakking.

Principe

In zwavel- an fosforzuuroplossing reageren nitraat-

ionen met 2.6-dmethyifencl tot 4-nitro-2_6-dimathyl-
fianal.

' Let a.u.b. op de "Uitgave datum*®

Toepassingsgebied

Afvatwater (lat op storingen!), drinkwater,
ongezuiverd water, cppendakiewateren, grond,
substraat, voedingsstof

Storingen

De, in T1 gencemde ionen, ziin tot aan de aan-
gegeven concentratie afzonderlijk onderzocht en
storen niet. De imvioed van het cummulatiaf effect
an invioed van andere ionen is nist door ons
onderzocht.

Een hoge belasting van oxideerbara, organische
substanties (CZV) leidt tot een verkleuring van de
reagentia en daardoor ook tot ean hoger resultaat.
De test is daarom allesn bij onderzock van afval-
water te gebruikan, wanneer de C2V-waarde
benaden de 500 mgA igt.

De meatresultaten zijn via een plausibiliteitsonder-
zoek te controleren (verdunining en/of standaard-
additie).

Opheffen van storingen

Mitriet-concentraties boven 2.0 mg/ storen (hogere
resultaten!) en kunnen door toevoeging van een
spatelpunt amidosulforzuur worden geélimineand.
De chioriden kunnan miet ziversulfaat als zilver-
chioride worden neergaslagen.

Bi hogara calcium-concentraties ontstaat ean
troebefing, die de bepaling stoort. Door toevoeging
van ean spatelpunt EDTA aan het monstar kan dit
echter worden verhinderd.

pH-waarde monsier
Temperaturen monster/reagantia.
Afwijkende temperaturen beinviceden de
nauwkeurigheid van het resultaat.

Het tijdstip waarop het monster wondt onderzocht,
mag niet langar dan 3 wur na de monstemams
liggen. Keel bewaren!

Opmerking!

Verandering van de factoren in alle fotometers
(met witzondering van LASA aqua).

L?El LCK 340 Nitrate

(see data table) and read the "Note®.
Safety advice and expiry date on
package.

' Please check the "Edition Date”

Principle

Nitrate ions in solutions containing sulphuric and
phosphoric acids react with 2.6-dimethylphencl to
form 4-nitro-2 6-dimethyiphanol.

Range of Application

Waste water [bewara of interferences]), drinking
wiater, raw water, surface water, sois, substrates,
nutrient solutions

Interferences

The ions listad in T1 have been individually
checked up to the given concentrations and do
not cause interferenca. We have not determined
cumulative effects and the influsnce of other ions.
High loads of oxidizable organic substancas (COO)
cause the raagent to change colour and give
high-bias results. The test can thus only bs used
for waste water analyses if the COD is less than
500 mg.

The measuramant results must be subjected to
plausibiity checks [dilute and/or spike the sampls).

Removal of Interferences

Nitrite: concantrations of more than 2.0 mg interfars
{high-bias results) and can be removed by the
addition of a spatula-fipfull of amidosulphonic acid.
The chicrida can be precipitatad out as silvar
chicride by adding silver sulphata.

High calcium concentrations cause turbidity.

This interforas with the defermination but can be
prevanted by adding a spatula-tipfull of EDTA to
the sampla.

PHsample.........
Temperature sample/eagents .
In case of not working at the right
recommanded temperature an incorrect
result may be obtained.

Not mcre than 3 hours should elapss betwean
sampling and analysis. Store in a cool place!

Note
Change of factor for all types of photometers
fexcept LASA agua).
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@ LANGEZ

UNITED FOR WATER QUALITY

LCK 340 5 - 35 mg/l NOs-N / 22 - 155 mg/l NO;

G .. +H25°C

2000 mg/l: K
1500 mg/l: Nz
1000 mg/l: CI°
500 mg/l: CSE / DGO/ COD %)
250 mg/l: ="
100 mg/l: Ag'
50 mg/l: PE™, Zn™, N, Fe™, Cd™, Cu™
20 mg/l: Fa™
10 mg/l: Co™
5 mg/l: Cr™
2 mg/l: NO,
") (Kaliumhydrogenphtalat)

[Hydrogénphthalate de poiassium)
(Potassio idrogencitalata)

Datentabelle / Table des données /
Tabella dati

LP2w
NO,-N»Fl =0 FZ = 4560 » K = -0.405
NOy» F1=0»F2=2018 K= 1776
CADAS 30/305/50/50S

NOg-N= - 345nm=Pro: 1+ Fl =0 F2=422+ K= -3.007
NOg =i MEnm=Pro:T+Fl=0+F2=1868+K=-13.34
1515 6000/9000
NO-N» - 360nm e Pro.: 1 s F1 =08 F2=47.33 s K=-3.001
NOg - 3E0nmePro: T=Fl=0eF2=2005+K=-13.26

CADAS 100 / LPG 158

NOg-N = - 370 nm = F1 = 6065 = F2 = -0.607
NO =370 nm = Fl = 2686 « F2 = -2670
CADAS 100 / LPG 210

NO-N = - 370 nm = F1 = 8065 » K = -0607
NOy = 370nm=Fl = 2686 =K =-2675
CADAS 200

NO N * EIWT = C1 =ETs F1-F2»

W1 = 570 nm = F1 = 50.46 = F2= 5,217
NO,, * ETWT » CT = Efs F1-F2 »

W1 =570 nm = Fi = 2632 = F2 = 14.96

Lk.D_I LCK 340 Nitrat

und "Hinweis” baachten.
Sicherheitshinweise und Verfallsdatum
I auf der Packung.

' Bitte "Ausgabedatum® {s. Datentabelle)

Prinzip

Im schweaiel- und phosphorsaurer Lésung
reagieren Nirationen mit 2.6-Dimathylphanal zu
4-Nitro-2.6-dimathylphanaol.

Anwendungsbereich

Abvwasser (Sidrungen beachtend), Trinkwassar,
Rohwasser, Oberfldcherwasser, Boden, Substrat,
MNahridsung

Stoérungen

Dig in T1 aufgefihrien lonen wurdan bis zu den
angegebenan Konzentrationen einzein Gbarpniit
und stéren nicht. Die summarische Wirkung sowis
der Einfluss weiterer lonan wurden von uns nicht
armitteit.

Hohe Belastung von cxidierbaren, organischen
Substanzen (CSB) fihren zu einer Verfrbung des
Reagenzes und damit zu Mehrbefundan. Der Test
ist nur bei Abwasseruntersuchungen varwendbar,
bai denan der CSB-Gehalt unter 500 mg liegt.
Meassorgebnisss sind durch eine Plausibilitats-
kontrolle zu Gberpriffen (Verdlnnung und/oder
Aufstockung).

Beseitigung von Stérungen
Mitrit-Korzentrationen dber 2.0 mgA stiren (Mehr-
befunds) und kénnen durch Zusatz von Amido-
suffonsdure bassitigt wardan.

Chioride kinnaen mit Silbarsulfat als Sibarchlorid
gofalt werdan.

Bai hiharen Calcium-Konzenirationen fritt aine
Tribung auf. Ciesa stort die Bestimmung, kann
jedoch durch Zusatz von EDTA zur Probe war-
hindart weardan.

Temperatur Frobe/Heagenzien . 20-24°C
Abweichende Temperaturen beainflussen
die Ergebnisrichtigkeait.

Zwischen Probenahme und Untersuchung der
Probe soltan 3 Stundan nicht dbarschritten wardan.
Probe kiihl lagern!

Hinweis

Faktoridnderung bei allen Photometartypen
{auBer LASA aqua).
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l\F_I LCK 340 Nitrate

Vérifier la date d'édition (voir table des
donnéas) ot lire la "Remargue”,
Conseils de securité et date de

| péremption sur 'emballage.

Principe

Dians une solution d'acida sulfurique at phosphoriqua,
les ions nitrate réagissont avec ke 2.6-dmidthyiphéncl
pour donner du 4-nitro-2.6-diméthylphénol.

Domaine d'application

Eaux de rejat (voir perturbations!), eaux potables,
eaux brutes, eaux de surface, sols, substrat,
solutions nutritives

Perturbations

Les ions mentionnés dans T1 ont &t varifiés
séparément, ils n'interferent pas jusgu’aux
concantrations indiguéss. Nous n'avons
cependant pas éludia 'effet cumulatif et

linfluence d'ions supplémentaires.

Una présence importante de substances organiques
oxydables (DCO) est & I'ongine d'une coloration du
réactif induisant des résultats trop élevés. Le test est
donc applicable aux aaux de rejet, 3 condition que
lour taneur en DCO soit en-dessous de 500 mgd.
Les résultat de mesures sont & wérifier par un
contridde de plausibilité (dilution etfou addition).

Solutions aux perturbations

Les concantrations en nitrita au-dessus de 2.0 mgd
génent I'évaluation {rdsultats trop &levés) et peuvant
iétre &iminges an ajoutant un bout de spatule d'acide
sulfamigue.

Les chiorures peuvent Stre procipités par le suliate
d'argent sous forme da chiomure d'argant.

Les concentrations de calcium élevées générent
une turbidité qui géne la détermination, mais qui
toutefois paut &tre évitée en ajoutant un bout da
spatule I'ECTA & Méchantillon.

PH échantillon.......cocooeiiiiiiinns
Température Schantilon/réactifs . 20-24°C
Des températures différentes influencent
lexactitude des résultats.

Il ne doit pas s"écouler plus de 3 heures enfre le
prelévement de I'échantillon et I'analyse.
Conserver au frais!

Remarque
Modification de facteur pour tous les types
de photomeétres (a I'exception LASA aqual).

L.I_I LCK 340 Nitrati

5i prega di verificare |a "Data di Edizione®
(vedi tabella dati) e di leggere le "Note®,
Avvertenze e data di scadenza sulla

I confezione.

Principio

loni nitrato reagiscong in soluzions di acido
sofforico-fosforico con 2.6-dimetifenclo dande
4-nitro-2. 6-dimatifencho.

Applicazione

Acque di scanco (v "interferanze®), acgua potabile,
acqua grezza, acque di suparficia, terrani,
substrati, soluzioni nuirtiva

Interferenze

Gli ioni elencati in T sono stati varificati
singolamente fino alle concentrazioni specificate
& non causano intarferenze. Mon sono stati
verificati evantual effetti cumulativi e IMinfluenza

di altri ioni.

Con la presenza di scstanze organiche ossidabili
{COD) in forti concentrazioni, 1 reattivo camibia colore
& provioca risultati in eccesso. Per questo motivo,
il test =i pud usare solamente per acque con
concentrazioni COD infericr a 500 mgf.

| risultati sono da werficare con un controllo
[diluizione efo schzicne additiva).

Eliminazione interferenze

Concentrazioni di nitriti superior a 2.0 mg/
disturbano (valori in eccesso) e possono essara
efiminati con 'aggiunta di acido amidosulionico.

| clorur vanno precipitati softoforma di clorur
d'argento con sclfato d'argento.

In caso di forti concantrazioni di calcio la soluzions
si presenta torbida. Pud essere letta legando il
calcio con EDTA.

PH CaMPpiong .....coceienicsieisineseeeead = 10
Temperatura campicna/reagenti........... 20-24°C
Variazioni della temperatura influenzano la
correttezza del valore misurato.

Fra il pralisvo del campione @ I'analisi non davono
passarg pid di 3 ore. Mettere in fresco!

Note
Variaziona del fattore su tutti i fotometri
(eccetto LASA aqua).

AD A0 LS Druckiarbe sahwarz /1



LCK 340
NO,-N / NO,

0.2 ml Probe langsam pipettieren.

Pipetier lentement 0.2 ml d"échantillon.

Pipetiare con attenzione 0.2 ml d campicne.

Langzaam 0.2 mi monster pipettansn.

Slowly pipatte 0.2 mf sampla.

MNach 15 min Kiveite auBen gut s8ubarn
und auswartan.

Aftendre 15 min, bien nettoyer "extéreur
de la cuve of mesurar.

Dopo 15 min pulire bane la cuvetta
estamamente e leggera.

MNa 15 min het ket van buiten goed
reinigen en matan.

Aftar 15 min thoroughly clean the outsids
of the cuvette and evaluate.

1.0 mi Losung A [LCK 340 A} langsam
pipetiieran.

Pipetter lentement 1.0 mi de la solution A
(LCK 340 A).

Pipetizre con attenzione 1.0 mi d
soluzione A (LCK 340 A).

Langzaam 1.0 mi cplossing A (LCK 340 4)
pipetiaran.

Slowly pipette 1.0 mi solution A [LCK 340 A).
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Kivetta verschlieBan und schwenken, bis
keine Schlienan mehr zu beobachten sind.

Fermar la cuve et mélanger ke contanu
en la refoumant plusieurs fois de suite
jusgu'a ca gue le melange soit complet.

Teppare la cuvetta @ mescolare accurataments
fimo 2 miscelazione compleia (assenza di
shriatuns).

Kuvet sluiten en zwenken tot er geen
siroopdraden meer aznwezig zijn.

Closa cuvette and invert a few times until no
more streaks can be saen.




A.11 WORKING PROCEDURE LCK 341

@D LANGEE

UNITED FBR WATER BUALETY

Lc K 34 1 0.015 - 0.6 mg/l NO,-N / 0.05 - 2.0 mg/l NO,

2000 mg/l: CI, S0,"

1000 mg/l: K*, NO,~
500 mg/l: NH,", PO,", o™
100 mg/l: Mg™
50 ma/fl: Cr*
25 mg/l: Co®, Zn'*, Cd™, M, Hg™
12 mg/l: NI
10 mg/l: Ag', Fa™
5 mg/l: Sn*, Fe™

Datatabel / Data table

LP2w
NOo-HN »F1 =0« F2= 0539 =K =-0024
NO +Fi =0+ F2= 1763 i = 0078
CADAS 30/305/50/505
NO-N+3-5150m s Pro: e F1=0n
NO, 3515 nm » Pro.: 1= F1 = s F2 = 1.585
ISIS £000/9000

NO-N + 3500 nm » Pro: 1o F1 =
NOg» 3500 nm = Fro: 1= Fl=0s
CADAS 100 / LPG 158

NOo-H » - 515 nm = F= 0,431 « F2 = -0.018
NO + b 515 nm » F = 1.586 » F2 = -0.065
CADAS 100 / LPG 210

NO,-H » .- 515 nm = FT = 0,481 = K = -0.013
NO, » b 515 nm » F1 = 1.586 » i€ = -0.065
CADAS 200

NO-N + ETWT » CT = EToF1-F2

W1'= 515 nm = F1 = 0.481 = F2 = 0.036
NOZ » ETWT  CT = E1sF1-F2 »

W1 =515 nm = F = 1.576 = F2=0.118

=0.485= K =-0.035
sK=-011

OeF2=0524K=-0036
=1.726=K=-0119

L.“_'I LCK 341 Nitriet

(zie datatabel) en lees de "Opmerking®.
Veiligheidsadvies en houdbaarheids-
I datum op de verpakking.

' Let a.u.b. op de "Uitgave datum*

Principe

In zure oplossing reagesart nitiet met primaine,
aromatische aminen en vormen daarbij
diazoniumzouten. Deze geven met aromatische
werbindingen die een aminc- of hydroxylgroep
bavatten, ean intensief gekleurde azo-kleurstof.

Toepassingsgebied
Afvaivatar, drinkwater, minerazhwater,
cpperviaktawataren

Storingen

De, in T1 genoemds ionen, zijin tot aan de
azsngegeven concentratie afzonderiik onderzocht
an storen niet. De invoed van het cummulatief
affect en invioed van andere ionen is niet door ons
onderzocht.

ChroomiVi-ionen storen de bapaling.
Kaoper{ll-ionen storen de bepaling al bj ecn
conceniratie van mindear dan 1 mg/.

De meetresultaten zin via een
plausibiitetsondarzosk te controleran (verdunning
enfof standaardadditia).

pH-waarde monstar L3-10
Temperaturen monster/reagentia. . 15-25°C
Het tijdstip waarop het monster wordt onderzocht,
mag niet langer dan 3 wur na de monstermame
liggen.

Opmerking!
Verandering van de factoren in alle
fotometers.

@ LCK 341 Nitrite

(see data table) and read the "Note®,
Safety advice and expiry date on
| package.

' Please check the "Edition Date”

Principle

Nitrites react with primary aromatic aminas in
acidic solution to form diszonium salts. These
combine with aromatic compounds that contain
an amino group or a hydroogyl group to form
intensively coloured aro dyes.

Range of Application
Waste water, drinking water, table watear,
surface water, minaral watar

Interferences

The ions listed in T4 have bean individually
checked up to the given concentrations and do
not cause interferance. We have not determined
cumuiative effects and the influance of other ions.

ChromiumiV) ichs interfera with the datemination.
Copper(ll) ions interfere with the determination even
at concentrations below 1 mgA.

The measuramant results must ba subjected to
plausibiity checks (dilute and/or spike the sample).

.................... 3-10
Temperature sample/reagents ... 15 -25°C
Mot more than 3 hewurs should slapss between
sampling and analysing the sample.

HNote
Change of factor for all types of
photometers.
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@ LANGEGE

UNITED FBR WATER GQUALETY

Lc K 34 1 0.015 - 0.6 mg/l NO,-N / 0.05 - 2.0 mg/l NO,

#15°C ... +26°C

2000 mg/l: G, 80,°
1000 mg/l: K°, NO,
500 mg/l: NH,*, PO, &
100 mg/l: Mg™
50 mg/l: Cr
25 mg/l: Co™, Zn™, Cd™, M, Hg™
12 ma/l: Ni**
10 mg/l: g, Fa™
6 mg/l: Sn*, Fe™

Datentabelle / Table des données /
Tabella dati

Lpzw 04/2005
NOg-N = F1 =0 = F2 = 0539 = i = -0.024

NO,=F1 =0=F2=1763=K= 0078

CADAS 30/3058/50/508 0472005

NO-N=i-515nmePro:1eF1 =0 F2=0483=K=-0035
NOQg = i-515nmePro-T+F1=0=F2=1585+K=-011

1515 €000/2000 0472005
NO-N=i-500nmePro:1eFl =0eF2=0524 = K=-0.035
NOg = - 500 nmePro: T« Fl=0eF2=1726«K=-01115
CADAS 100 / LPG 158 04/2005
NO-N=i:515nm«F=0431 «F2=-0.019
NO, »i-515nm e F = 1585« F2 = -0.085
CADAS 100 / LPG 240
NO-N =i 515nm = F1 = 0481 = K= -0.012
NO, = i-515 nm e Fi = 1.588 » i = -0.085
CADAS 200

NOQ N+ EIWT = C1 =ET+F1-F2=

W1 =515 nm = F1 = 0.451 « FZ = 0.035
NQ;« ETWT = C1 =El+Fi-F2»

W1 =515nmeFT =1.576=F2=0.118

Ull LCK 341 Nitrit

und "Hinweis” beachten.
Sicherheitshinweise und Verfallsdatum
auf der Packung.

' Bitte "Ausgabedatum® (s. Datentabelle)

Prinzip

In saurer Lasung reagisren Nitrite mit priméren,
aromatischen Aminen unter Bidung von Diszonium:-
salzen. Dhese biden mit aromiatischen Vierbindungen,
die eine Amino- oder Hydroxylgruppe enthaltan,
intensiv gefirbie Azcfarbstofe.

Anwendungsberaich
Abwassar, Trinkwasser, Tafebvassar,
Cberflachemvassar, Minaralwassar

Storungen

Dig in T1 aufgefihrien lonen wurden bis zu den
angegabenan Konzentrationan einzeln Gberpniit
und stdran nicht. Die summarische Wirkung sowie
der Einfluss waitarar lonen wurdan von uns nicht
armittelt.

ChromV}-onen sténen die Bestimmung.
Kupfar{ll-lonen stéran die Bastimmung schon bai
giner Korzentration unter 1 mg.
Messergebnisse sind durch eine Plausibilitats-
kontrolle zu dberprifen (Verdlinnung und/oder
Aufstockung).

pPH-Wert Probe
Temperatur Probo/Reagenzien
Zwischen Probenahme und Untersuchung dar
Probe soliten 3 Stunden nicht Uberschrittan
werden.

Hinweis
Faktorinderung bei allen Photometertypean.

LL' LCK 341 Nitrite

Vérifier la date d'édition (voir table des
données) et lire la "Remargue®,
Conseils de securité at date de
péremption sur "'emballage.

Principe

Les nitrites réagissent en solution acide avec

les amines primaires et aromatiquas pour donner
des sels digzonium. Ceux-ci forment avec

des composés aromatiques, contenant un
amino-groupe ou un hydroxyle, un colorant
aroique de couleur intensa.

Domaine d'application
Eaux de rejet, osux potables, eaux de table,
aalx da surfaca, eaux mindralas

Perturbations

Les ions mentionnés dans T1 ont &té varifis
saparamant, ils n'interfarant pas jusqu’aunx
concantrations indiquéas. Nous n'avons
cepandant pas &udié I'effet cumulati o
l'influence d'ions supplémentaires.

Les ions chrome(Vl) génent la détemination.

Les ions cuvre{ll) génent la détermination & partir
d'une concentration de: 1.0 mg/.

Les résultat de mesures sont & vérifier par un
contrdle de plausibilité {dilution etfou addition).

pH dchanfilon... ..o 3-10
Température échantilon/réactis .15-25°C
Il ne doit pas s"&couler plus da 3 heures ontre ke
prékévement de I'échantilon at I'analysa.

Remarque
Maodification de facteur pour tous les types
da photométres.
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Ll_l LCK 341 Nitriti

Si prega di verificare la "Data di Edizione®

' (vedi tabellz dati) e di leggere le "Note®,
Avvertenze e data di scadenza sulla
confezione.

Principio

| nitriti reagiscono in soluzione acida con ammine
aromatiche primarie formando sali di diazonio.
Questi formano con complessi aromiatici,
contenanti un gruppo ammino o idrossilico,
coloranti azoici intensamente colorati.

Applicazione
Acqua potabile, acqua da tavola, acgua minerale,
acqgue di superficie, acque di scarico

Interferenze

Gli ioni elencati in T sono stati varificati
singolarmente fino alle concentrazioni specificate
& non causano intarferarze. Non sono stati
verificati evantuall effetti cumulativi & Iinflusrza

di altri ioni.

loni cromofVTy disturbano.

loni ramea(ll) disturbanc I"'analisi anche in
concentrazioni inferiori 2 1 mgy.

| risuttati sono da verificare con un controllo
[diluizione efo scluzicne additiva).

PH campione ... 3-10
Temperatura campicne/reagenti. 16-25°C
Fra il prelievo del campione e I"analisi non devono
passare pid di 3 ore.

Note
Variazione del fattore su tutti i fotometri.

A3 P Duckiabe sawarz £ 1



LCK 341
NO,-N / NO,

o o Siegeficlie von dem aufgeschraubian
" DosiCap® Zip versichtig abziehen.

. Enlover délicatement |z fouille de protection
\,/'

cu DosiCap Zip détachable.

DosiCap

LP Afdakiclie weorzichtig versijdaran.
Carefully remove the foil from the screwsed-on

DosiCap Zip.

Hifielung oben.

fluting at the top.

Himuowara con attenzione il foglic di alluminic.

Sofort DosiCap® Zip aufschrauben;

Wissez immédiatement le DosiCap Zip;
dirigeant ke cannalage vers ke haut.

Awitare subito | DesiCap Zip;
scanalatura estarna verso I'afto.

Cnmicdelijk DosiCap Za.p opschroevan;
gerbbelde zijde naar boven.

Immediately screw the DosiCap Zip back;

DosiCap® Zip abschrauben.
Dévissez la DosiCap Zip.
Svitare | DosiCap Zip.

DosiCap Zip aischroaven.

Unscrew the DosiCap Zip.

Kréftig schiittaln, bis Lyophilisat geldst ist.

Secouer énergiquament jusgu'a dissolution
du tyophilisat.

Agitare energicaments fino a scioglimento
completo del kofiizzato.

Krachtig schudden tot het lyofiisaat is opgelost.

Shake firmiy until the freeze-dried contents are
completsly dissolved.
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D&/2007

2.0 mi Probe pipettiaren.

Pipattar 2.0 ml d'échantillon.

Pipattare 2.0 ml di campicne.

2.0 mi monster pipetteren.

Pipatta 2.0 mf sample.

Mach 10 min Kivette noch sinmal schwenken,
auBan gut saubern und ausweartan.

Aftendra 10 min, melanger de nouveau, bian
nettoyer I'exténeur de la cuve et masurar.

Dopo 10 min, mescolare nuovamenta, pulire
bane la cuvetta estemaments e leggara.

Mz 10 min het kuvet opnieuww zwankan, wan
buiten goed reinigen an meten.

After 10 min, irvert a few times more,

thoroughly clean the outside of the cuvette
and evaluate.




A.12 WORKING PROCEDURE LCK 349

@ LANGEE

UNITED FOR WATER QUALITY

0.05-1.50 mg/l PO,-P / 0.15-4.50 mg/I PO,
0.15-3.50 mg/l P,O,

Storage
+15°C .. +25°C

ACHTUNG /ATTENTION fATTENZIONE / LET OF /NB

(DE)} Wichtiger Hinweis fiir die Auswertung!

Ohne Hydrolyse wird nur dsz (geldate) ortho-Phosphat erfasat.

D= Ergebniz [hrer ortho-Phosphat-Bestimmung kénnen Sie angeben als: mg PO-P (z.B. fiir die Prozessanalyse),
mg PO, (z.B. fiir Trink- und Kesselwasseruntersuchungen), mgd Fy0, (z.B. fiir Eodenuntersuchungen).

it Hy lyse wird grundsstziich der Phosphor (Gesami-F, F .. ) erfasst

Diaz Ergebniz [hrer Geasmi-FPhozph, mung kénnen Sie angeben aia:

mgl P = Displayanzeige mgl POF (= B fiir die Grer T hung im ), mgd PO,

{z-B. fir Tink- und Kesselwasserunfersuchungen), mgl PO, (=B fir Bodenunfersuchungen).

{FR) Remarque importante pour Pinterprétation des résultats!

Sans hydrolyse, sew! l'orthophosphate (dissous) est détects.

Le résulfat de votre déterminaticn de lorthophosphate peutf ="axprimer en: mgd PO-P (p. ex. pour les analysez en mode
contenu), mgd PO, {p. ex. pour les analyses d'eau pofable et d'esu de chaudiére), mgd PO, (p. ex. pour lez analyses
de zals).

Avec hydrolyse, ¢'est principalement le phosphore total (P fotal, P, ) qui est détects.

Le résulfst de voire détermination du phosphore total peut a'exprimer en: mgl P = affichage ma/1 PO ,-F

{ip. ex. pour le confrile des valeurs limites danz les eaux de refef], mg] PO4 (p. ex. pour les analyses d'eau pofabie et dsau
de chaudigre), mgi PO, (par exemple pour les analyses de sols).

(IT) indicazioni importanti per 'analisi!

Senza idrolisi vengono deferminal solo gif ortofosfati (disciol).

i isulfato della determinazions di ortofosfato pud essere espresso come: mg PO P (per es. per analisi di

processa), mgl PO, (per es. per scqua potabile, scqus di caldaia), mgl PO, (per es. per analisi di femreni).

Con idrolisi viene deferminaio essenfiaimente T fosforo fotale.

i risulfato della determinazions di fosforo fofale pud essere espresso come: mgd P, = display mg/ PO,-P

fiper ez per deferminazione dei valon soglis nellz scqua o searica), mgd PO, (per ez per acqua potabile, scqua o caldsia),
mg F,0, (per es. per analisi di fermani).

(NL) Belangrijke richtlijn voor de uitwaardering!

Zonder hydrolyse word! alleen het (opgelosie) orthofosfaat bepaald

Het resulfaat van uw orthofosfaal bepaling kan u weengeven als: mgd PO,-P (b.v. woor procesanalyss),

mgi PO, (b.v. voor dinkwater- en ketelwateronderzoek), mgd F,C, {b.v. voor grondonderzosk).

Met hydrolyse wordt in principe hef totaal fosfor (Totaal P, P, ) bepaaid.

Het resultaat van uw totasl fosfor bepaling kan w weergeven als- mgd P, = Display mgd PO-P (b.v. voor
grensbewaking van het afiatwaler), mgd PO, (b.v. voor drinfwater- en ketelwateronderzosk), mgd F,0, (b.v. voor
grondonderzoek).

(EN)} Important information for the evaluation!

Without hydrolysis, only the (dizzofved) orthophos phate iz measured,

The resuit of the orthophosphate can be d as: mg PO P (e.g. for process analysis),

mg PO, (e.g. for analyzes of drinking water or boiler water), mg! PO, (e.g. for soils analyses)

With hydrolysis, all of the phosphorus (Tofal-F, P ) iz meazured.

The reauit of the tofal phosphorus measurement can be expressed as: mgd P, = Display mgl PO -F

fe.g. for moniforing threshaold vaiues in waste water), mgl PO, (e.g. for analyees of drinking water or boller water], mgd F.O,
(e.g. for 2oilz analyses).

LCK 349
Fosfor totaal / Fosfaat ortho

m

Let a.u.b. op de "Uitgave datum™

(zie datatabel) en lees de "Opmerking!™,
Veiligheidsadvies en houdbaarheidsdatum
op de verpakking.

Principe

Fosfaat-ionen reageren in zure oplossing met
molybdaat- en antimoon-ionen; dit geeft een
anfimonyltfosformolybdaat-complex, dat door
ascorbinezuur wordt gereduceerd tot
fosformolybdesnblauw.

Toepassingsgebied
Afvalwater, drinkwater, ketelwater,
opperviaktewater, procesanalyse

Storingen

De, in TT gencemde ionen, zijn tot aan de
aangsgeven concentratie afzonderlijk onderzocht
en storen niet. De invioed van het cummulatief
effect en invioed van andere ionen is niet door ons
onderzocht.

De meestrezultaten zijn via 2en plausibiliteitsonder-
zoek te controleren (verdunning endof standaard-
additie]).

Opheffen van storingen

Bij aanwezigheid van fosfonzuren moet de
verwvarmingstijd van de hydrolyse (zie de werkwijze
wvoor de bepaling van fosfor totaal) worden
veriengd tot 2 uwr bij een temperatuur van 100°C
in de thermostaat, tensinde te voorkomen dat te
lage resultaten worden gevonden.

PpH-waarde monster B 1]
Temperaturen monsterireagentia. J15-25°C
Afwijkende temperaturen beinvioeden de
nauvwkeurigheid van het resuitaat.

Opmerking!
Het resultaat is betrouwbaarder als de kuvet na
de ontsluiting wordt gezwenkt.
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LCK 349
Phosphorus total | Phosphate ortho

&

Please check the "Edition Date®
(see data table) and read the "Note®,
Safety advice and expiry date on
package.

Principle

Phosphate ions react with molybdate and antimony
ions in an acidic solution to form an antirmonyl
phosphomolybdate complex, which is reduced by
ascorbic acid to phesphomelybdenum blue.

Range of Application
Waste water, drinking water, boiler water,
surface water, process analysis

Interferences

The ions listed in T71 have been individually
checked up to the given concentrations and do not
cause interference. We have not determined
cumulative effects and the influence of other ions.

The measurement results must be subjected to
plausibility checks (dilute andior spike the sample).

Removal of Interferences

If phosphenic acids are present the time for
hydrolysis in the thermostat must be increased to
2 h at 100°C in order fo prevent low-bias results
(=ee procedure for the determination of total
phosphorus).

.2-10
L1525

P lefreagents .
In case of not working at the right
recommended temperature an incorrect result
may be obtained.

Note
Inverting the cuvette after hydrolysis improves
the reliability of the resulf.




@ LANGEE

UNITED FOR WATER auaLlTy

0.05-1.50 mg/l PO,-P / 0.15-4.50 mg/l PO,

0.15-3.50 mg/l P,0,

5000 mgfl: 50, 50 mgil:
Co™, Fe™, Fe¥, Zn®, cu®,

2000 mgfl: Cr N T, NO., cd”, NH,,

1000 mg: K, Na" Mn”, A", Co,”, sio,
500 mgn: NO, Smgll: Sn", Hg™
250 mgn: Ca™ 25mgl: Ag', Pb™
100 mg: Mg™ 1mgh: Cr”
0.5mgl: Cr*
Datentabelle - Table des données -
Tabella dati - Datatabel - Data table
LP2W 122007
PO-P-F1=0.F2'=200+K=-0.103
PO,-Fl1=0-F2=615-K=-0.318
CADAS 30V305/50/505 122007

PO-P-A 830 nm=Fro 1« F1=0:F2=1412-K=-0179
PO, A: 530 im « Fro- 1+ F1 =0+ F2 = 4,327+ K = -0.540

F,0, A 830 nm - Fro. 1+ F1=0-F2=3.234 K = 0.409

ISIS 6000/9000 122007
PO-P- A 695 nm - Pro.- 1 - F1=0- F2 = 2.024 - K=-0.203

PO, A:635nm - Fro- 1 - Fi =0 F2=6.205- K = 0,612

P,0, A 695nm« Pro. 1+ F1 =0+ F2= 4637+ K = 0461

CADAS 100/LPG 158 122007
PO -P-A: 850 nm - F{ = 1.607 - F2 = -0.088

PO, A: 850 mm - F{ =4.925« F2=-0.270

PO, « A 830 nm = F1 = 3651 - F2 =-0.209

CADAS 100LPG 210 122007
POP- A 830 nm - F1 = {1.607 -« F2=-0.088

PO, - A: 850 nm - Ff =4.925 - F2=-0.270

PO, « A: 850 nm = F{ = 3681 - F2 =-0.209

CADAS 200 122007

PQ-P-E{W] - Cf = Ef+FI-FZ - W1 = 850 nm - F1 = 1815 F2 = 0477
PO, - EAWT « Gf = E1+F1-F2 « W1 = 830 nm » F1 = 4352 - F2 = 0548
PO, - ETW1 « Gi = EfeFi-F2 - Wi = 850 nm « F{ = 3,709 - F2 = 0.405

DR2800 / DRISOD 122007
POP- A 830 nm-F1=1413-F2=01814
DR5000 122007

PO-P-A:850nm - F{=1631-F2=0180

(o[

Bitte "Ausgabedatum® (s. Datentabelle)
und "Hinweis” beachten.
Sicherheitshinweise und Verfallsdatum auf
der Packung.

LCK 349
Phosphor gesamt / Phosphat ortho

Prinzip

Phosphationen reagieren in saurer Lésung mit
Molybdat- und Antimonionen zu ginem
Aptimonylphosphormolybdat-Komplex, der durch
Ascorbinsdure zu Phosphormelybdénblau reduziert
wird.

Anwendungsbereich
Oberflachen-, Trink-, Kessel-, Abwasser,
Prozessanalytik

Storungen

Die in T1 aufgefihrten lonen wurden bis zu den
angegebenen Konzentrationen einzeln dberpnift
und gtdren nicht. Die summarische Wirkung sowie
der Einfluss weiterer lonen wurden von uns nicht
ermitielt.

Messergebnigse sind durch eine Plausibilitits-
kontrolle zu uberprifen (Verddnnung undioder
Aufstockung).

Beseitigung von Stérungen

Bei Anwesenheit von Phosphonsduren muss die
Tempernierungszeit der Hydrolyse (siehe Arbeits-
gang zur Bestimmung von Gesamt-Phosphor) auf
2 h bei 100°C im Thermostaten erhiht werden, um
Minderbefunde zu vermeiden.

pH-Wert Probe ... 2410
Temperatur Probe/Reagenzien ............... 15-23°C
Abweichende Temperaturen beeinflussen

die Ergebnisrichtigkeit.

Himweis

Das Schwenken der Kiivette nach der
Hydrolyse erhiht die Ergebnissicherheit.

&

LCK 349
Phosphore total / Phosphate ortho

Vérifiar la date d’édition {voir table des
donnees) et lire la "Remargue®,

Conseils de securité et date de péremption
sur 'emballage.

Principe

Les ions phosphate réagissent en solution acide
avec les ions molybdate et antimoine pour donner
un complexe de phogphore molybdate d'antimoine.
Celui-ci est réduit par I'acide ascorbique en bleu de
phosphoremolybdéne.

Domaine d'application
Eaux de rejet, eaux potables, eaux de chaudiére,
eaux de surface, analyses en mode continu

Perturbations

Les ions menticnnés dans T1 ont &té verifiés
separément, ils minterferent pas jusqu’aux
concentrations indiquées. Mous n'avons cependant
pas étudié I'effet cumulatif et lNinfluence d'ions
supplémentaires.

Les résultat de mesures sont & vérifier par un
controle de plausibilite (dilution etiou addition).

Solutions aux perturbations

En présence d'acides phosphoniques, le temps
d'équilibrage de la température de I'hydrolyse (voir
du mode opératoire pour la determination du
phosphore total) devra étre augmenté 4 2 ha
100°C dans le thermostat pour éviter des résultats
trop faibles.

pH échantillon...._____. 210
Température echantillon/réactifs ............ 15-25°C
Des fempératures différentes influencent
Pexactitude des résultats.

Remarque

Melanger Ia cuve aprés hydrolyse ameéliore
sensiblement la qualité du résultat.
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]

5i praga di verificare la "Data di Ediziona®
(ved| tabella dati) e di leggere le "Nofe®,
Avvertenze e data di scadenza sulla
confezione.

LCK 349
Fosforo fotali | Fosfati orto

Principio

loni fosfato formano in soluzione acida con oni
molizdato e antimenio un complesso antimonilfo-
sfomolibdato che con acido ascorbico si riduce in
blu di fosfomelibdato.

Applicazione
Acqua potabile, acque di superficie, acque di
scarico, acqua di caldaia, analisi di processo

Interferenze

Gli ioni elencati in T7 sono stati verificati singolar-
mente fino alle concentrazioni specificate e non
causano interferenze. Non sono stati verificati
eventuali effetli cumulativi e l'nfluenza di altri ioni.

| risultati sono da venficare con un controllo
(diluzicne elo soluzione additiva).

Eliminazione interferenze

Se sono presenti acidi fosfonici, la durata
dell'idrolisi nel termostato deve essere di 2 ore,
sempre a 100°C, in mado da prevenire sottostime
(vedere la metodica di determinazione del fosforo
totale).

pH campione ... 2-10
Temperatura campionefreagenti _._......... 15-25°C
Variazioni della temperatura influenzano la
correttezza del valore misurato.

Note
Invertendo la cuvetta dopo Fidrolisi si migliora
I"affidabilitd del risultato.

AD 348 P J Druckfarbe blau/f 1



LCK 349 PO-P/PO,/P,0,

(1. ] 29 2. |

DosiCap

5. PR
HT =)
HT 200

Classic@
100°C

1.9,
Gesamt-Phosphor
Phosphore total
Fosforo totali
Fosfor totaal
Total Phosphorus

1. 7.-9
Ortho-Phosphat
Orthophosphate
Ortofosfati
Orthofosfaat
Orthophosphate

07/2003

&

Bl Siegeifolie von dem aufgeschraubten
DosiCap” Zip vorsichtig abziehen.
DosiCap” Zip abschrauben.

2.0 ml Probe pipettieren.

DosiCap” Zip aufschrauben; Riffelung oben.

Kraftig schitteln.

Im Thermestaten erhitzen.

HT 200 §: 15 min im Standardprogramm HT

Thermostat: 60 min bei 100°C

In erkaltete Kivette pipettieren:

0.2 ml Reagenz B ({LCK 345 B).
Reagenz B nach Gebrauch sofort
verschlieffen.

EMl Graves DosiCap” C (LCK 349 C) auf die
Kivette schrauben.

E! Kivette schwenken, dabei mehrfach auf den
Kopf drehen. Nach 10 min Kivette noch
einmal schwenken, aulten gut sdubemn und
auswerten.

@]

Bl Enlevez délicatement a feuille de protection

du DosiCap Zip détachable.
Al Dévizsez le DosiCap Zip.
Pipetter 2.0 ml d'échantillon.
LMl Vizsez le DosiCap Zip; dirigeant le

cannelage vers le haut.

m Secouer énergiguement.

Il chauffer dans le thermostat.
HT 200 5: 15 min avec le programme
standard HT
Thermostat: 60 min a 100°C

Pipetter dans la cuve une fois refroidie:
0.2 mi de réactif B (LCK 349 B).
Fermer immédiatement |e réactif B aprés
emploi.

IEMll visser un DosiCap C (LCK 349 C) gris sur
la cuve.

E- Mélanger le contenu de la cuve en la
retournant plusieurs fois de suite. Attendre
10 min, mélanger de nouveau, bien nettoyer
Fextérieur de la cuve et mesurer.

]
I. Rimuovere con atfenzione il foglio di
alluminio.

PR Svitars il DosiCap Zip.

Pipettare 2.0 mil di campione.

LMl Avvitare i| DosiCap Zip; scanalatura esterna
verso ['alto.

m Agitare energicamente.

[ Riscaldare nel termostato.
HT 200 5: 15 min nel programma standard HT
Termostato: 60 min a 100°C

Pipettare nella cuvetta raffreddata:
0.2 ml di reattivo B (LCK 349 B).
Dopo aver prelevato il reattivo B, richiudere
immediamente.

Ml :vvitare un DosiCap C (capsula grigia)
(LCK 345 C}.

E. Mescolare capovolgendo la cuvetta pid volte.
Dope 70 min mescolare nuovamente, pulire
bene la cuvetta estermaments e leggere.

&
E Afdekfolie voorzichtig verwijderen.
DosiCap Zip afschroeven.
KN 2.0 ml monster pipetteren.

DasiCap Zip opschrosven; geribbelde zijde

naar boven.

Al Krachtig schudden.

(A8 In het thermostaat verhitten.
HT 200 5: 15 min in standaard-programma HT
Thermostaat: 60 min bij 100°C

In afgekoelds kuvet pipetteren:

0.2 mi reagens B (LCK 349 B). De reagens
B-fles na gebruik enmiddelijk dicht draaien.

IEMll =en grijze DosiCap C (LCK 349 C) op het
kuvet schrosven.

EMl r<uvet zwenken en daarbij meerders malen
op zijn kop houden. Ma 70 min het kuvet
opnieuw zwenken, van buiten goed reinigen
en meten.
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&l
I. Carefully remove the foil from the screwed-
on DosiCap Zip.
FAN Unscrew the DosiCap Zip.
Pipetts 2.0 mi sample.
LMl Screw the DosiCap Zip back; fluting at the
top.
m Shake firmly.
Heat in the thermostat.
HT 200 5: in standard program HT for
15 min
Thermostat: 60 min at 100°C
Pipette info the cooled cuvette:
0.2 mi Reagent B (LCK 343 B).
Cloze Reagent B immediafely after use.
Ml screw a grey DosiCap C (LCK 349 C) onto
the cuvette.
E. Invert a few times. After 10 min invert a
few times more, thoroughly clean the cutside
of the cuvette and evaluate.




A.13 WORKING PROCEDURE LCK 350

@ LANGEE

UNITED FOR WATER QUALITY

2.0-20.0 mg/l PO,-P / 6.0-60.0 mg/l PO,
4.5-45.0 mg/l P,0,

ACHTUNG /ATTENTION / ATTENZIONE / LET OP/NB

(DE) Wichtiger Hinweis fiir die Auswertung!

Ohne Hydrolyse wird nur das {geldste) ortho-Phosphat erfasst.

Das Ergebnis Ihrer ortho-Phosphat-Bestimmung kénnen Sie angeben als: mg/ PO -P
(z.B. fir die Prozessanalyse), mgd PO, (z B. fir Trink- und Kesselwasseruntersuchungen),
mgd PO, (z.B. fiir Bodenuntersuchungen).

Mit Hydrolyse wird grundsétziich der Gesamt-Phosphor (Gesamt-P, P,
Das Ergebnis threr Gesami-Phosphor-Bestimmung kdnnen Sie angeben als:
mg/ P__ = Displayanzeige mg/l PO P (z.B. fir die Grenzwertdberwachung im Abwasser),

migd P5 (z.B. far Tnink- und Kesseh\fassermtersuchmgen,l mgf P,0, (z.B. fiir Bodenuntsrsuchungen).

(FR) Remargue importante pour Finterprétation des résuitats!

Sans hydrolyse, seul Forthophosphate (dissous) est détects.

Le résuitat de votre détermination de l'orthophosphates peut s'exprimer en: mgd PO,

(p. ex. pour les analyses en mode contenu), mgd PO, (p. ex. pour les analyses d" eau potable et d'eau de
chaudiére), mgh PO, (p. ex. pour les analysss de so.fs}

Avec hydrolyse, c’es! principalement fe phosphore total (P total, P, ) gui est détects.

Le résultat de votre détermination du phosphore fotal peut s'exprimer en: mgd P, = affichage mg/ PO-P
(0. ex. pour fe conirGle des valeurs limites dans les eaux de rejet), mgd PO4 (p. ex. pour les analyses d'eaw
potable et d'eau de chaudiére), mgh PO, (par exemple pour les analysss de sols).

{IT) Indicazioni importanti per I"analisi!

Senza idrolisi vengono determinati solo gii ortofosfati {disciolti).

Il risultato delia deferminazione of ortofosfate pud essere espresso come: mgd PO _-F (per es. per analisi di
processo), mgd PO, (psr ss. per acqua potabile, acqua di caldaia), mgd P.O, (per 5. per analisi o ferreni).

Con idrolisi viens determinato essentialmente il fosforo fofale.

I risultato della determinazione dof fosforo fotale pud essere espresso come: mg/l P, = display mg/l PO P

(per es. per determinazione dei valon soglia nelle acqua di scanco), mgd PO, (per es per acqua po@‘abrfe
acqua di caldaia), mgd PO, (per es. per analisi di terreni).

(NL) Belangrijke richtlijn voor de uitwaardering!

Zonder hydrolyse wordt alleen het (opgeloste) orthofosfaat bepaaid.

Het resuitaat van uw orthofosfaat bepaling kan u weergeven als: mgd PO -P {b.v. voor procesanalyss),
mgd PO, (b.v voor drinkwater- en kefelwateronderzoek), mgd P,0, (b.v. voor grondonderzosk).

Met hydrolyse wordf in principe het totaal fosfor (Totaal F, P, ) bepaald.

Het resuitaat van uw totaal fosfor bepaling kan u weergeven als: mg/l P, = Display mg/l PO-P

(b.v. voor grensbewaking van het afvalwater), mgd PO, (b.v. voor drinkwaler- en ketelwateronderzosk],
mged PO, (b.v. voor grondonderzoek).

(EN) Important information for the evaluation!

Without hydrolysis, only the (dissolved) orthophosphate is measursd.

The result of the orthophosphate measurement can be expressed as: mgl FO-F (e.g. for process analysis),
mgd PO, (e.g. for analyses of drinking water or boiler water), mgd P,O, {e.g. for soiis analyses)

With hydrolysis, all of the phosphorus (Total-F, B, ) is measured.

The result of the total phosphorus measurement can be expressed as: mg/l P, = Dispiay mg/l PO -P

(e.g. for monitoring threshold values in waste water), mgd PO, (e.g. for analyses of drinking water or boiler
water),mgd P,O, (e.g. for soils analyses).

— o

LCK 350
Fosfor totaal / Fosfaat ortho

(|

Let a.u.b. op de "Uitgave datum™
(zie datatabel). Veiligheidsadvies en
houdbaarheidsdatum op de verpakking.

Principe

Fosfaat-ionen reageren in zure oplossing met
molybdaat- en antimoon-ionen; dit geeft een
anfimonylifosformolybdaat-complex, dat door
ascorbinezuur wordt gereduceerd tot
fosformolybdesnblauw.

Toepassingsgebied
Afvalwater, drinkwater, ketelwater,
oppervlaktewater, procesanalyse

Storingen

De, in T1 genoemde ionen, zijn fof aan de
aangsgeven concenfratie afzonderlijk onderzocht
en storen niet. De invioed van het cummulatief
effect en invloed van andere ionen is niet door ons
onderzocht.

De meetresultaten zijn via sen plausibiliteits-
onderzoek te controleren (verdunning enfof
standaardadditie).

Opheffen van storingen

Bij aanwezigheid van fosfonzuren moet de
verwvarmingstijd van de hydrolyse (zie de werkwijze
voor de bepaling van fosfor totaal) worden
verlengd tot 2 uur bij een temperatuur van 7100°C
in de thermostaat, tensinde te voorkomen dat t2
lage resultaten worden gevonden.

pH-waarde monster __ eereeresneneenenmemeeeeees 2—10
Temperaturen monster.freagenha ............ 15-25°C
Afwijkende temperaturen beinvioeden da
nauwkeurigheid van het resultaat.
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LCK 350
Phosphorus total { Phosphate ortho

(En]

Please check the "Edition Date®
(see data tabla). Safety advice and expiry
date on package.

Principle

Phosphate ions react with molybdate and antimeony
iang in an acidic solution to form an antimonyl
phosphomelybdate complex, which is reduced by
ascorbic acid to phosphomolybdenum blue.

Range of Application
Waste water, drinking water, boiler water,
surface water, process analysis

Interferences

The ions listed in T7 have been individually
checked up to the given concentrations and do not
cause interference. We have not determined
cumulative effects and the influence of other ions.

The measurement results must be subjected to
plausibility checks (dilute and/or spike the sample).

Removal of Interferences

If phosphonic acids are present the time for
hydrolysis in the thermostat must be increased fo
2 frat 700°C in order fo prevent low-bias results
(zee procedure for the determination of fotal
phosphorus).

pH sample
Temperature sample/reagents
In case of not working at the right
recommended temperature an incorrect resulf
may be obtained.




@ LANGEE

UNITED FOR WATER auaLlTy

2.0-20.0 mg/l PO,-P / 6.0-60.0 mg/l PO,

4.5-45.0 mg/I P,0,

5000 mgll:
2000 mg/l:
1000 mg/l:

500 mg/l:
50 mg/l:

25 mgll:
10 mg/l:
5mg/l:

s0>

(1

cr

K', Na', ca™

Mg®, NO,”

Co®, Fe”, Fe*, Zn™, Cu™, Ni¥', I, NO,",
cd®, sn*, NH,", Mn™, A", Hg™, Pb™, Si0,
g

[+l

G

Datentabelle / Table des données /
Tabella dati / Dararabel / Data table

LP2W

10/2009

PO P-Fi=0-F2=250-K=-1.09
PO,-F1=0-F2=767-K=-235

CADAS 30v305/50/505

10/2009

PO-P-A:890nm - Fro.c 1 - F1=0-F2=17.98 - K=-2.212
PO, -A: 530 nm - Pros {1 - F1=0-F2=5514- K=-67563
PO, - A: 830 nm = Pro.- 1. Fi =0+ F2= 41371 K=-5.081

1515 60003000

10:2009

PO-P-A:635nm=FPro.-1-Fi=0-F2=2451 - K=-1.97%
PO, »A: 635 nm = Fro- 1« F1 =0+ F2=7515. K =-6.068
PO -A:695nm - Pro.- - F1 =0-F2=5629- K=4542

CADAS 100LPG 1581LPG 210 10:2009
PO P-4 850 nm« F{ = 2016 - F2 /K =-0.983

PO, - A: 850 nm - F1 =61.80 - F2/K=-3.019

PO A g30nm - F1=4618« F2/K=-2256

CADAS 200 10:2009

PQ-P-ETWT - CT=E1+FT-F2- W1 =850nm-F1=2036- F2=2128
PO, = ETAT » CT = ETeF1-F2« Wi = 850 nm = F1 = (2.48+ F2 = 0.5371
PO, «ETWT = OF = ETeF1-F2 « W1 = 550 nm = F1 = 40.50 « F2 = 4550

DRZ800 / DRS00

10/2009

PO FP-Fi=17575- F2 =2 208 - A- 830 nm

DR5000

10:2009

PO F-F1=20603-F2=2104 - A: 850 nm

(o[

Bitte "Ausgabedatum® (s. Datentabelle)
beachten. Sicherheitshinweise und
Verfallsdaium auf der Packung.

LCK 350
Phosphor gesamt / Phosphat ortho

Prinzip

Phozphationen reagieren in saurer Lésung mit
Molybdat- und Antimonionen zu ginem
Aptimonylphosphormolybdat-Komplex, der durch
Aszcorbinsdure zu Phosphormelybdanblau reduziert
wird.

Anwendungsbereich
Oberflachen-, Trink-, Kessel-, Abwasser,
Prozessanalytik

Storungen

Die in T1 aufgefihrien lonen wurden bis zu den
angegebenen Konzentrationen einzeln dberpnift
und stdren nicht. Die summarische Wirkung sowie
der Einfluss weiterer lonen wurden von uns nicht
ermitielt.

Messergebnigse sind durch eine Plausibilitits-
kontrolle zu aberprifen (Verdinnung undioder
Aufstockung).

Beseitigung von Storungen

Bei Anwesenheit von Phosphonsduren muss die
Tempererungszeit der Hydrolyse (siehe Arbeits-
gang zur Bestimmung von Gesamt-Phosphor) auf
2 h bei 100°C im Thermostaten erhiht werden, um
Minderbefunde zu vermeiden.

pH-Wert Probe ...
Temperatur Probe/Reagenzien . .15-25°C
Abweichende Temperaturen beeinflussen

die Ergebnisrichtigkeit.

&

LCK 350
Phosphore total / Phosphate ortho

Vérifiar la date d’édition (voir table des
donnees). Conseils de securite et date de
peremption sur 'emballage.

Principe

Les ions phosphate réagizsent en solution acide
avec les ions molybdate et antimoine pour donner
un complexe de phogphore molybdate d'antimoine.
Celui-ci est réduit par 'acide ascorbique en bleu de
phosphoremolybdéne.

Domaine d'application
Eaux de rejet, eaux potables, eaux de chaudiére,
eaux de surface, analyses en mode continu

Perturbations

Les ions mentionnés dans T1 ont &té vérifiés
separément, ils minterferent pas jusqu’aux
concentrations indiquées. Mous n'avons cependant
pas etudié 'effet cumulatif et Finfluence d'ions
supplémentaires.

Les résultat de mesures sont & vérifier par un
contrdle de plausibilité (dilution etiou addition).

Solutions aux perturbations

En prézence d'acides phosphoniques, le temps
d'équilibrage de la température de I'hydrolyse (voir
du mode opératoire pour la détermination du
phosphore total) devra étre augmenté a 2 h a
100°C dans le thermostat pour éviter des résultats
trop faibles.

pH échantillon....________._.._.. 210
Température chantillon/réactifs . 15-25°C
Des fempératures différentes influencent
Pexactitude des résultats.
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]

5i praga di verificare la "Data di Ediziona®
(ved| tabella dati).Avvertenze e data di
scadenza sulla confezione.

LCK 350
Fosforo fotali | Fosfati orto

Principio

loni fosfato formano in soluzione acida con ioni
molizdato e antimenio un complesso
antimonilfosfomolibdato che con acido ascorbico si
riduce in biu di fosfomelibdato.

Applicazione
Acnua potabile, acque di superficie, acque di
scarico, acqua di caldaia, analisi di processo

Interferenze

Gli ioni elencati in T1 sono stati verificati
singolarmente fino alle concentrazioni specificate e
non causano interferenze. Non sono stati verificati
eventuali effetti cumulativi e ['influenza di altri ioni.

| risultati sono da venficare con un controllo
(diluizicne elo soluzione additiva).

Eliminazione interferenze

Se sono presenti acidi fosfonic, la durata
dell'idrolisi nel termostato deve essere di 2 ore,
sempre a 100°C, in modo da prevenire softostime
(veders la metodica di determinazione del fosforo
totale).

pH campione
Temperatura campionefreagenti .15-25°C
Variazioni della temperatura influenzano la
correttezza del valore misurato.

AD 350 M / Druckfarbe schwarz 7 1



