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ABSTRACT

The separation, purification and recovery of amino acids plays an important role in many
pharmaceutical, food and cosmetic chemical processes. Nanofiltration (NF) is a pressure-
driven membrane process with intermediate characteristics of ultrafiltration and Reverse
Osmosis, which gives Nanofiltration a unique performance.

The separation of biomolecules by nanofiltration membranes is governed not only by the
pore size of the membrane, but also by the ion charge itself, which is a function of the pH
of the medium and the solution of the solute. If you have a neutral pH, the recovery of the
biomolecules is basically given by the pore size of the membrane and when they have an
acidic or basic pH, the ionic charge of the membrane and the solute for its recovery play a
very important role. It is because the nanofiltration membranes are generally charged due
to their terminal functional groups and this electrical charge may depend on the
composition of the feed and the pH. NF membranes are usually negatively charged under
neutral or alkaline conditions and positively charged under highly acidic conditions.

In this work, the recovery of biomolecules through nanofiltration membranes will be
studied, since biomolecules are complex organic molecules. The work will consist of two
main parts, the first part consists of the bibliographic review of scientific studies in which
the application of nanofiltration membrane technology for the separation of amino acids
and peptides, published in high impact journals and the second part consists of an
experimental work, which was performed with a peptide that is triglycine, said peptide was
worked both in a solution of deionized water, and in a solution in which a concentration of
sodium chloride was added. The experimental results obtained confirmed the experimental
results of other scientific articles in which the same behavior of the nanofiltration
membrane is observed with respect to the retention of said peptide because the
experimental results are adjusted with good correlation with the Spiegler-Kedem model
allows to determine o, Lp and Ls for each experiment.

It is important to mention that the rejection of triglycine (MPF 36) depends very much on
the solution in which it is found and on the pH, since according to the experimental results
obtained, the maximum rejection of triglycine in a solution of deionized water was 80 % -
90 % with an acidic pH, with a neutral pH has a rejection of 40 % (close to its isoelectric
point) and 80 % - 90 % at basic pH.

Triglycine 0.001 M solution with a concentration of NaCl 0.1 M presents a behavior in
which rejection is reduced even when it has an acidic, neutral and basic pH, since NaCl
produces an effect that protects the surface charge of the membrane , changing its electrical
structure, decreasing the repulsion of triglycine molecules and, therefore, its rejection. It
should also be mentioned that an increase in the ionic strength of the feed solution
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decreased the maximum rejection of the amino acid and the peptide, due to an alteration in
the electrical charge of the membrane MPF 36.

This work is one more step for the application of the NF, since it plays an important role
in many areas; water treatment, dairy industry, biomedical processes, among others. It is a
call to improve, investigate and develop the ability of NF to separate monovalent,
polyvalent and amphoteric biomolecules, which will be the key to the development of
processes that imply clean production and make this tool, not an alternative, an application.
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INTRODUCTION

Membrane filtration is a pressure-driven process in which the membrane acts as
selective barriers to restrict the passage of contaminants such as organics, nutrients,
turbidity, microorganisms, inorganic metal ions and other contaminants that deplete
oxygen, and allows the passage of relatively transparent water. In addition, it is
important to mention that the performance or efficiency of a membrane is determined
by the parameters of selectivity and the flow through the membrane.

The membranes could be a selective barrier between two phases, since the processes of
the membrane are characterized by the fact that the supply current is divided into two
currents, which are the permeate current and the retained current, as is observed in
Figure 1.1.

Feed — [ ] . g **c°0@° g, * o ® o
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o . 0+90 "0 09" 0.0 0.0
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Figure 1.1 Schematic representation of membranes process where the feed stream has
been separated into a retentate and a permeate stream.

One of the classifications of the most important membranes is based on their nature. The
biological membranes have many drawbacks such as a limited operating temperature
and pH range, however, the synthetic membranes work well and these can be both
organic (polymeric) and inorganic (ceramic, metallic) membranes, for which in the
present study will work with the type of organic membrane for its high efficiency.

The driving force in the processes based on membrane technology that allows the
passage of substances through a membrane is the difference of electrochemical potential
that can be differentiated 4 types of processes according to the motive power that can
be by Microfiltration, Ultrafiltration, Nanofiltration and Reverse Osmosis. For the
present work, it will be carried out with the Nanofiltration process for the recovery of
biomolecules.

Nanofiltration is a pressure-driven membrane process that lies between ultrafiltration
and reverse osmosis, has a working pressure range of 5-20 bar, has a molecular weight
limit of 200 to 1000 Da and the size of its pores is approximately 1nm; The membranes
can be tubular, spiral or flat.
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Nanofiltration membranes are usually negatively charged under neutral or alkaline
conditions and positively charged under very acidic conditions, likewise, the electrical
charge of the functional groups of the membrane can affect the composition of the solute
and the pH; before this behavior of the membrane, it is known that it has a minimal
rejection of the salts when the pH is near the isoelectric point of the membrane,
therefore, the rejection of the discharged molecules is dominated by the exclusion of the
size, while The species with charge is influenced both by the exclusion of the size and
by the electrostatic interactions between the membrane and the solute.

It is important to relate the properties of the material with the performance of the
membrane, which makes the characterization of the membrane very important. Most of
the available commercial NF membranes are of polymeric or organic nature and are
applied to perform works in aqueous solution, with which it is sought to swell and the
pores are open, that is why in the present work an experimental test with an organic
nanofiltration membrane which is adapted to the methodology that will be used and will
be described later. It is also important to mention that at present nanofiltration
membranes are applied in the industrial sector mainly for the processes of
demineralization, color removal and desalination.

A part of the mechanism of transfer of matter in the NF process is based on the
dissolution-diffusion process, which is related to the phenomenon of osmotic pressure.
When a driving force is applied to the input current of a membrane module, two currents
are produced, permeate and rejection. The rejection is that current that does not cross
the semipermeable membrane, this current has a higher concentration of solute than
food. The rejection factor is used as an index of effectiveness for the use of membranes
that define the measure of the concentration change of the retained solute and the solute
that it goes through the membrane:

(1)

where Robs is the rejection observed experimentally, Cy, is the concentration of solute
in the Reject current and C; is the concentration of solute in the permeate stream. A
solute will be very rejected by a membrane when the rejection factor tends to 1, and the
solute will permeate completely the membrane when the rejection tends to 0. The
transport of a binary solution (consisting of salt and water) through NF membranes can
be described by the phenomenological model of Kedem and Katchalsky, which is based
on the non-equilibrium thermodynamics. The flow of water through a membrane, Jv,
depending on the Pressure difference between the two faces of the membrane, AP, is
given by the following expression:

Jv = Lp. (AP — 0. Am) (2)




Master Final Project

where Lp is the permeability of solvent in the membrane, Az is the difference the
osmotic pressure, ¢ is the reflection coefficient, which is a measure of the degree of
solute penetration through the membrane and corresponds to the rejection of maximum
solute. Spiegler-Kendem modified the model of Kendem and Katchalsky by a
differential form of equation (2) and takes into account the Concentration profile inside
the membrane. The rejection of solute for a solution ideal was deduced by Spiegler-
Kendem by integrating the differential equation of the solute transport and was
expressed as a function of the reflection coefficient in the following equations:

(1-F).o
" 1-0.F ®
1-0).J,
F = exp <_—(Re-7?:)L.{ > 4)

where Rg is the constant of the ideal gases and T the temperature of permeation. So he
NF separation process is characterized by the determination of Lp, Ls and . (Spiegler,
K.S. et al. 1966).

It is also important to mention that the Biomolecules are complex organic molecules.
These molecules form the basic structural constituent of a living cell. Among the most
studied biomolecules we have the amino acids, amines, peptides and proteins.

» Amino acids: amino acids are the most versatile small biomolecules. An amino acid
is a molecule that contains amino (NH2) and carboxyl (COOH) functional groups.

* Amines: amines are organic compounds that contain nitrogen as a key element in the
amine functional group. They are derived from ammonia and are the result of the
hydrogen substitution of the molecule by the alkyl radicals.

* Peptides: the peptides are formed by the union of amino acids through peptide bonds.
When the number of amino acids that make up the molecule is not greater than ten, it
is called an oligopeptide, and if it is greater than ten, it is called a polypeptide.

* Proteins: proteins are polypeptides formed by the combination of a large number of
amino acid units. Protein molecules are polymers of different sizes and shapes with
different physical and chemical properties.

Over time, different studies have been conducted on the behavior of nanofiltration
membranes with respect to the recovery of biomolecules such as amino acids, peptides,
amines and proteins, and also the membranes used can be both organic and inorganic.
study that used the inorganic Nanofiltration membrane for the selective separation of
Amino Acids, in which it was possible to see that these membranes, with their high
selectivity, are based on both the size of the solute and the charge and also the pH has

3
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to be It is a dominant parameter for the recovery of amino acids due to the rejection
presented, since in this type of inorganic membranes it is necessary to have a higher
percentage of recovery at neutral pH —Tr > 85 % -in contrast to acidic or basic pH's a
much lower retention percentage, Tr <25 % and Tr < 30 %, respectively (Garem et al.,
1996).

When working with inorganic membranes, regardless of the type of solution in which
the membrane is located, the electrical neutrality of the membrane will always be
present, as well as the solute and membrane loads to explain the amino acid and peptide
transmissions (Martin-Orue et al., 1997).

Now, although working with inorganic membranes, there was a higher prevalence of
pH, when working with organic membranes there was greater influence of the ionic
strength in the electrostatic interactions between the membrane and the amino acids
(Civitetal., 2012). Also, electrostatic repulsion is the dominant mechanism that governs
the separation process; since the pH produces in the electrical charge of the membrane
and the amino acids as well as the corresponding repulsions, and consequently in the
membrane-solute interactions, a clear example is in the retention of the biogenic amines
since they present higher retentions at pH acids 95 %, at alkaline pH have a retention of
20-40 % and neutral pH retentions of 5-10 %, since when you have neutral pH is at its
isoelectric point of the membrane and the passage of the solutes will be done only
Because of the pore size of the membrane (Sabaté et al., 2007), the same can be
observed when working with diprotic amino acids such as L-glutamine and glycine,
since the pH dependence of the osmotic pressure is identified as the main parameter that
affects the separation behavior in a higher concentration regime (Kovacs et al., 2007),
the same behavior can be observed when working with genes such as glycine and
triglycine that have neutral pH (pH 6-7), with minimal solute retention (Civit et al.,
2012).

Similarly, the behavior of organic membranes has also been studied through modeling,
in which the main advantage of the models is that it requires very little input data, it can
be easily obtained from a simple experimental design, and the Glycine test was carried
out on what retentions were obtained according to the pH variation; as pH 6.0
(Tr=74%), pH 6.6 (Tr =75 %), pH 7.9 (Tr =75 %), pH 8.9 (Tr =76 %), pH 9.9 (Tr =
83 %), pH 10.8 (Tr = 92 %), in which we can also confirm that the pH has an important
contribution to the osmotic pressure for amino acid permeation (Kovacs et al., 2009).

Another important factor to take into account for solute retention is also the temperature
with which one works, since one can have variations with respect to this factor. With
respect to solute rejections and permeates, a qualitative theoretical discussion shows that
a possible change in the pore radius distribution with temperature may play a role, in
addition to the diffusivity, the chemical structure and the concentration of individual
compounds. (Pruksasri et al.,, 2015), a serious example with respect to the
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experimentation that was had for the recovery of monosaccharides in which it was
obtained that even working at neutral pH, that is to say between pH 6-7 at lower
temperature they had higher percentages of rejection that we have higher temperatures
(25 ° C more retention, 30 ° C regular retention and 45 ° C negligible retention). (Benkun
Qietal., 2011).

In the same way, we have to work with other types of membranes such as polyelectrolyte
multilayers for the retention of neutral amino acids such as glycine, L-alanine, L-serine,
L-glutamine and basic amino acids such as L-lysine. Neutral amino acids can be easily
separated according to the size of the solute using nanofiltration membranes with
multilayer polyelectrolyte membranes, as well as mentioning that L-glutamine is the
best neutral amino acid for its retention in this type of membranes, since it obtained a
greater percentage of rejection of 96% approximately, and the one that lower percentage
of rejection would be the Glycine with 25% approximately (Honga et al., 2006).

At the present time, the use of NF membranes has been developed and commercialized
from the last decade, they were first used in the treatment of effluents with high calcium
and magnesium sulphate and bicarbonate concentrations, for the softening of waters
now with more than 10 years of research are used for separations gas-gas, gas-liquid,
liquid-liquid or solid-liquid. Among the main applications of the Nanofiltration in the
industry are:

 Water softening: (Garcia, 2002).

« Desalination and purification: (Yu, et al., 2001) (Wang, et al, 2002).

* Drinking water: (Garcia et al, 2006) (Réguillon et al., 2008) (Radjenovi¢ et al,
2008).

» Wastewater treatment: (Ducom et al, 1999) (Jiraratananon et al, 2000).

 Food industry: in the production of fruit and vegetables, clarifications of fruit

juices, wine clarification (Koltuniewicz, et al., 2008) (Butylina et al, 2006)
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2. OBJETIVES

2.1.

2.2.

General Objective

The aim of this work is to review the key characteristics to recover biomolecules
by nanofiltration membranes.

Specific Objectives

Compile and analyze bibliographic information of studies carried out with
nanofiltration membranes for the recovery of biomolecules.

Determine the behavior of the triglycine permeation in the nanofiltration
membrane by means of an experimental test at different concentrations,
determining the influence of pressure, pH, conductivity and concentration of
NaCl in the flow of permeate and rejection.

3. EXPERIMENTAL WORK

3.1.

Materials

Deionized water

Deionized water is water that has eliminated almost all of its mineral ions, such
as cations such as sodium, calcium, iron and copper and anions such as chloride
and sulfate. Deionization is a chemical process that uses specially manufactured
ion exchange resins, which exchange hydroxide and hydroxide ions for dissolved
minerals, and then recombine to form water. Because most non-particulate water
impurities are dissolved salts, deionization produces highly pure water that is
generally similar to distilled water, with the advantage that the process is faster
and does not increase the scale. However, deionization does not significantly
eliminate organic molecules, viruses or discharged bacteria, except by incidental
capture in the resin.

Sodium chloride (NaCl)

The chemical formula of sodium chloride is NaCl and its molar mass is 58.44
g/mol. Itis an ionic compound consisting of a sodium cation (Na*) and a chloride
anion (CI"). Solid NaCl has a crystalline structure, in which each Na* ion is
surrounded by six chloride ions in an octahedral geometry.

Sodium chloride is a white crystalline solid with a density of 2.16 g/mL, and a
melting point of 801 °C. It is also available as aqueous solutions of different
concentrations, called saline solutions.
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+ Triglycine (GGG)

It is the simplest tripeptide, composed of three units of glycine. It has a molecular
weight of 189.17 g / mol, has a pKa = 3.2 and pKb = 7.89. It is the tripeptide
with greater structural flexibility because it does not have a voluminous side
chain that causes steric hindrance as seen in Figure 3.1, it also has a melting
point of around 240-250 ° C and it is also important to mention that triglycine
has the three charges electrics as well as nanofiltration membranes.

O
H
O*r’“h’*’”ﬁﬁww
OH @)

Figure 3.1 Chemical structure of triglycine

In the nanofiltration test, 99% triglycine was used as the supplier of the commercial
house ALFA AESAR, product: A13778 / L11565, 5g.

Table 3.1 Characteristics of triglycine

Description Triglycine
Symbology GGG
Molecular formula HZNCH(CONHCH),CO-H
(CeH11N304)
Molecular weight (Da) 189.17
pK a-COOH 3.2
pK o-NH3* 7.89
Isoelectric point 55
Solubility in water at 25°C (g / L) 64.9

Nanofiltration commercial membrane MPF 36

Table 3.11 Characteristics of commercial membrane MPF-36

Description MPF-36
Made KOCH Membrane SelRO®
Type of membrane Acid / Stable base NF
Cutting molecular weight (Da) 1000
Glucose retention 0.13-0.50
PH conditions 0-13
Maximum pressure (bar) 35
Maximum temperature (°C) 70
Lp(Lm—2 h—1 bar—1) 5.76
Isoelectric point 5-7

7
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. Osmonics module (SEPA CF 11 Membrane Element Cell).

. Thermostatic bath (Huber Polystat cc2) and cooling (Haake CK20).

. Piston pump (CAT M/ 3CP 1121 pump).

. Speed controller (Yaskawa, VS mini J7).

. Manometers installed at the entrance and exit of the membrane module.
. Pressure regulating valve.

. pH solutions: hydrochloric acid 1 N and sodium hydroxide 1 M.

Figure 3.3 Commercial membrane MPF 36 Figure 3.4 Food Bottle
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Figure 3.5 Thermostatic bath

Figure 3.7 Manometers installed at the Figure 3.8 Piston pump
entrance and exit of the membrane module

3.2. Methodology

The peptide used will be triglycine which is a peptide formed by three amino
acids of glycine and is the tripeptide with greater structural flexibility because it
does not have a voluminous side chain that causes a steric hindrance, also the
membrane used will be the commercial membrane of nanofiltration MPF 36,
which will be placed in the Osmonics Module (Membrane Element Cell SEPA
CF I1) which will be connected to a piston pump. The feeding solution of the
feed tank will pass through a pump positive displacement (PD pump) and the
supply temperature will be set at 20°C by means of a thermostatic water bath,
and manometers will be installed at the entrance and exit of the module and a
pressure regulating valve, as shown in figure 3.9.

The experimental work was carried out with a discontinuous circulation where
the concentrate and permeate streams are returned to the feed tank to reach the

9



3.3.

Master Final Project

stable state and the transmembrane pressure will be measured from the
difference between the pressures in the concentrate and the feed streams. The
flow rates of the permeate, the rejection and the infiltration were determined
from a volume collected at the same time that it was 10 ml.

Two synthetic feed solutions were prepared, first 0.01 M Triglycine was
prepared with demineralized water and, as a second solution, triglycine and NaCl
were prepared in demineralized water at concentrations of 0.001 M and 0.1 M,
respectively. Likewise, we work with pH averages of 2,4,6,8 10, approximately;
for which the solutions of hydrochloric acid and sodium hydroxide will be used
to reach the desired pH, and also the tests were carried out at pressures of 10, 7
and 3 bar.

e Analysis system: TOC (total organic carbon)

For the measurement of triglycine the technique of total organic carbon was
used.

The equipment used is a SHIMADZU TOC-VCSH / CSN, with Pt catalyst
(in alumina capsules). The TOC technique is used to identify carbon in a
sample. This determines the total carbon (TC), but also must measure the
inorganic carbon (IC), to obtain the TOC by difference. Determining under
acidic conditions all the IC is converted to CO2, which is measured in the
infrared analyzer. Under these conditions the organic carbon is not oxidized,
so only the IC is determined, the sample is injected into a reaction chamber,
at 680 ° C, filled with the oxidizing catalyst. The water vaporizes and the
carbon (organic and inorganic) is oxidized to CO,. This COx is transported,
in the air stream, and measured in a non-dispersive infrared analyzer.

Experimental Procedure

v The membrane is washed with distilled water lasting approximately one hour.

v' The Lw (permeability of distilled water) is determined in a range of 2 to 10
bar in increasing order, by means of the regression of the data of Lw and AP.

v First the Triglycine solution of 0.01 M is prepared with 4.7286 gr. in an initial
volume of 2.5 L, which is placed in the thermostatic basin for temperature
monitoring, in which the filtration equilibrium is established, the diagram of
the same is shown in figure 3.9.

v’ The temperature was maintained at 20 °C and the pH of the food constant for
each determination.

v' The filtration was started with the Triglycine solution at 20°C, at the pH of
the solution which was 5.18 without pressure, and after 60 minutes of
stabilization of the permeate flow, then it was started by determining the

e
10
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permeate flow and the sample collection (permeate and rejection). At the
same time the parameters of pH and electrical conductivity are measured.

v" The collected samples are prepared to analyze the total organic carbon (TOC)
concentration.

v The measurements are made in this way allowing the medium to equilibrate
for the next 60 minutes, after each increase in pressure.

v" Again the whole procedure of pressure variation is performed, but now the
pH is varied, firstly in an acid range of 6 to 2 in descending order, using
hydrochloric acid to adjust the pH and then in the range of 6 - 10, in ascending
order using NaOH to increase the pH.

v An additional evaluation is made with respect to the synthetic feed composed
of Triglycine 0.001 M and 0.1 M NaCl, 0.4728 g and 14.6179 g respectively,
were used for its elaboration and the same procedure was followed.

Permeate
P< 2
Valve
Concentrate
Pressure

Thermostat ganee

Pressure
gauge ®_

——

>

PD Pump Flat sheet membrane module

Figure 3.9 Schematic diagram of experimental device with commercial
membranes MPF 36

11
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4. RESULTS AND DISCUSSION

The analysis was made in five trends observed in the present experimental work, the first
analysis was made based on the circulation of deionized water through the membrane, the
second analysis was performed with the NaCl 0.1 M solution to analyze its behavior with a
neutral pH, the third and fourth analysis observed the behavior of triglycine 0.01M and
triglycine 0.001 M with NaCl 0.1 M as a function of the variation of pH and pressure and
finally the comparative analysis of the behavior of Triglycine 0.01 M and triglycine 0.001
M with NaCl 0.1 M in rejection, permeability, pressure and pH.

4.1. Nanofiltration of Deionized water to 20 °C

The filtration of the deionized water through the membrane at different
transmembrane pressures (TMP) was done mainly to densify its support. It is
also important to mention that this stage is known as initial pressurization.

In Figure 4.1 we can see that a permeability of 10.17 L/m?h was obtained;
likewise, it is observed that there is an optimum slope that crosses the origin,
thus obtaining the pressurization that was desired for the stabilization of the
membrane which was worked with 4 different pressures of 10, 8 and 5 bar,
respectively.

100 ¢
y=1017x
R*=098

a0

60

LA h)

40

0 1 2 3 4 5 6 4 B 9 10
Pressure (bar)

Figure 4.1 Correlation between the pressure and the density of flow of
deionized water with commercial membranes MPF 36

1 The line have been added to facilitate the view of the trend of the experimental points.
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4.2. Nanofiltration of Sodium chloride 0.1 M to 20 °C

In this test, the experiment was carried out with saline water at a concentration
of 0.1 M, in which the characteristics of the membrane module were observed
with respect to the NaCl used.

In the figure 4.2 shows the trend of the flow density (Jv) as a function of the
variation of the pressure applied to a neutral pH of 6.3, which is observed to be
directly proportional, being within the desired values and the expected behavior;
also, in figure 4.3 it can be seen that the variation of the rejection as a function
of the temperature increase to a pH of 6.3 is directly proportional, reaching a
maximum rejection of 10% at an applied pressure of 10 bar, which would
comply with the behavior of the studies carried out in the nanofiltration
membrane, mainly with what is mentioned in the scientific article about the
influence of pH and the operation of variables in biogenic nanofiltration amines
mentioned in the introduction of this work, in which it is mentioned that in the
neutral pH there will be lower percentages of solute rejection since the passage
of the same will be only by the size of it with respect to the pore of the membrane,
and as the size of the NaCl ions are small, these would pass without difficulty.

100
80

60

N (L h)

40 - spHE.2

0 2 4 ] 8 10 12
Apphed pressure (bar)

Figure 4.2 Correlation between permeate flow and applied pressure of
NaCl 0.1 M

e« pHE]

Regection (RR)

0 2 “ 6 8
Applied pressure (bar)

Figure 4.3 Correlation between the rejection of NaCl 0.1 M and the
applied pressure at a neutral pH?

2The line have been added to facilitate the view of the trend of the experimental points.
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Nanofiltration of Triglycine 0.01 M to 20 °C

With respect to the filtration process in the membrane of the triglycine solution
in deionized water at a concentration of 0.01 M, there was a directly proportional
relation between the applied pressure (bar) and the permeate flow density (Jv).

As can be seen in Figure 4.4, it can be observed that the flow of permeate is
directly proportional to the variation of the transmembrane pressure and the
variation of pH, since in the 5 samples made at different pH, both acidic and
neutral and basic , the permeabilities obtained show that there is a greater
permeability to the basic pH with respect to the acid pH, since at pH = 7.7 there
is a permeability of 6.02 L/m?h and at pH = 2.7 there was a permeability of
2.87 L/m?h as shown in Figure 4.5.

In Figure 4.5 it can be seen that the permeate trend line indicates that even if
there is no pressure if there can be a minimum of permeate, this is because the
pore size of the nanofiltration membrane is large, so if there is a small flow
although there is no pressure, it can still permeate; It is also important to mention
that other studies have also analyzed the behavior of the type of organic
membrane and have the same behavior. (Moreno, Carmen; 2006).

90
80
70 +
__60 4 .
'250 epH27
;’40 e ‘DH37
3 pH S
30 . . pH7.7
20 - epHO2

-
o o

0 1 2 3 4 5 6 7 8 9 10 11
Applied pressure (bar)

Figure 4.4 Correlation between applied pressure and permeate flow of
Triglycine 0.01 M
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Figure 4.5 Evolution of the permeate flow (Jv) in function of the applied pressure (bar) at different pH of
Triglycine 0.01 M
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Figure 4.6 shows the variation of the rejection percentage of Triglycine as a
function of the pressure applied to the pH solutions. It is observed that there is a
directly proportional relation with respect to the increase of the rejection in
relation to the increase of the applied pressure, until reaching in each solution
the coefficient of reflection in which a maximum rejection of approximately
80 % generally takes place, presenting then a stability of rejection itself.
Likewise, it can be observed that the highest rejections observed were with the
most acidic pH solutions and the most basic pH, which have the same behavior,
with maximum rejections of 80 % in both solutions. In the same way, the
solution that presents a lower rejection would be the neutral pH of 5.1 that would
be in agreement with the isoelectric point of the membrane making the passage
of the solutes only by the action of the pore size and not by the electric charge.

100%

90%

80% e ——

70% e
% 60% ' 4 . . —pH 2.7
c 50% v pH 3.7
2 /
8 40% pH 5.1
K3 pH 7.7

30%

/ = pH 9.2

20% /

10% | /

0% .” . . . . . . . .

0 1t 2 3 4 5 6 7 8 9 10 11

Applied pressure (bar)

Figure 4.6 Correlation between the rejection of Triglycine 0.01 M and the
applied pressure at acid, neutral and basic pH-

Figure 4.7 shows the relation between rejection in function of pH, in which the
variation of the maximum rejection of triglycine as a function of pH is U-shaped.
The maximum rejection is high in the solution of the most acidic pH with 81 %,
decreases when the pH increases reaching a minimum value of approximately
40 % at pH = 5.1, and the rejection increases again as the pH increases, acquiring
the maximum rejection of 80 % at pH = 9.2, this behavior is mainly due to the
electrostatic interaction between triglycine molecules and the surface of the
membrane.

It must be borne in mind that the surface charge of the membrane also changes
with the pH of the solution and how the organic membrane used (MPF 36) has
an isoelectric point of about 5 and 7, that is, at an acidic pH the load of the

3 The lines have been added to facilitate the view of the trend of the experimental points.
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membrane is positive and superior pH values the membrane presents a negative
charge. At acid pH, the triglycine molecule is positively charged by the
protonation of the carboxylic group and the surface charge of the membrane is
also positive. Therefore, the repulsion between charges of the same sign
minimizes the permeation of the triglycine molecule and, consequently, the
maximum rejection is very high. At basic pH, the effect is very similar, with very
high rejection values being observed. In this case, both the charge of the
triglycine molecule and the surface charge of the membrane are negative and,
therefore, exclusion by electrostatic repulsion occurs. At intermediate pH, the
triglycine molecule increases its penetration through the membrane due to the
decrease in electrical repulsion. In the pH range of 5 to 7, the isoelectric points
of triglycine and membrane are located. Therefore, the compensation of the
positive and negative charges reduces the electrostatic repulsion, obtaining the
value of the smallest maximum rejection at a pH of approximately 5, which will
be solely due to the pore size of the membrane, which will corroborate the
scientific studies previously mentioned in the present work, since pH plays a
very important role at the time of solute retention.

100%

90%

80% \ Vs
70% g '
60%
50% | - o
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Figure 4.7 Correlation between the pH and the rejection obtained in the
different solutions of the triglycine 0.01 M
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In the Figure 4.8 shows that at higher rejections, there are lower permeated, so
it is verified that the relation between rejection and permeate is inversely
proportional and also can be seen in Figure 4.9 said inverse behavior, since it
presents the form of an inverted U, which is the opposite of what is observed in
Figure 4.7 which has the shape of a U.
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Figure 4.8 Correlation between the rejection and the
water permeability of the triglycine 0.01 M
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Figure 4.9 Correlation between the pH and the water
permeability of the triglycine 0.01 M
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Nanofiltration of Triglycine 0.001 M and Sodium chloride 0.1 M to 20 °C

With respect to the filtration process in the membrane of the 0.001 M triglycine
solution with 0.1 M NacCl, there was also a directly proportional behavior
between the applied pressure (bar) and the flow density of the permeate (Jv).

As can be seen in Figure 4.10, it can be observed that the flow of permeate is
directly proportional to the variation of the transmembrane pressure and the
variation of pH, since in the 5 samples made at different pH, both acidic and
neutral and basic , the permeabilities obtained show that there is a greater
permeability to the basic pH with respect to the acidic pH, since at pH = 10 there
is a permeability of 5.97 L / m?h and at pH = 3.5 there was a permeability of
5.22 L / m?h as shown in the Figure 4.11.

In Figure 4.11 it can be seen that the permeate trend line indicates that even if
there is no pressure if there can be a minimum of permeate, this is because the
pore size of the nanofiltration membrane is large, so if there is a small flow
although there is no pressure, it can still permeate; It is also important to mention
that other studies have also analyzed the behavior of the type of organic
membrane and have the same behavior. (Moreno, Carmen; 2006). Then,
comparing with the experimental data of figure 4.5, it is observed that regardless
of the concentration of the solute in the solution, although there is no pressure in
the membrane module, there can also be a minimum permeate.
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Figure 4.10 Correlation between permeate flow and applied pressure of
Triglycine 0.001 M and Sodium chloride 0.1 M
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Figure 4.11 Evolution of the permeate flow (Jv) in function of the applied pressure (bar) at different pH of
Triglycine 0.001 M and Sodium chloride 0.1 M

20




Master Final Project

The effect of ionic strength on the nanofiltration of triglycine was analyzed by
adding a concentration of NaCl 0.1 M. Figure 4.12 shows the maximum rejection
of triglycine depending on the pH, in which a clear tendency is observed of the
maximum rejections which would have the acidic pH of 2.4 and the more basic
pH of 10, it could also be say that they are around 60 - 70 %. This value is
relatively close to that obtained in absence of NaCl as shown in Figure 4.6, where
the maximum rejections of triglycine were in 80 %. In addition, a decrease in
rejection at neutral pH of approximately 40 % to 30 % in the presence of NaCl.
This decrease observed in the rejection of triglycine in presence of NaCl, may
be due to the decrease of the electrostatic interaction between the molecules of
triglycine and the surface of the membrane. Thus, it can be considered that NaCl
produces an effect shielding the surface charge of the membrane, changing its
electrical structure, decreasing the repulsion of the triglycine molecules and,
therefore, their rejection. This effect is difficult to specify its mechanism of
interaction, in fact in the bibliography no articles have been found to specify the
causes of the decrease in electrical interaction. Some authors point that the
increase of the ionic strength can cause a variation of the dielectric constant
within the pores of the membrane that could facilitate the permeation of
triglycine molecules.

100% -
90% |
80% -
_ 70%
€ 60% N a——  — . pH2.4
S 50% . : + pH3.5
:ﬁ; 40% | Vo, pH 6.5
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20% 4/ -»—pH 10.0
10% | /
0% &

0 1 2 3 4 5 6 7 8 9 10 M
Applied pressure (bar)

Figure 4.12 Correlation between the rejection of Triglycine 0.001 M with NaCl
0.1 M and the applied pressure at acid, neutral and basic pH*

In Figure 4.13 it was observed that the variation of the maximum rejection of the
triglycine molecule of 0.001 M in the presence of NaCl 0.1 M at different pH,
has the V-shaped, which in comparison with figure 4.7 in which the solution of
triglycine 0.01 M had no concentration of NaCl presents minor rejections. Also,
it is important to mention that the maximum rejection is found both in the acid
pH of 2.4 and in the most basic pH of 10. In this case, the maximum rejection
is between 60 to 70% and the minimum rejection is between 30 to 40 % at a

4 The lines have been added to facilitate the view of the trend of the experimental points.
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neutral pH of 6.5. Therefore, the presence of NaCl reduces the maximum
rejection of triglycine, since NaCl produces a screening effect of the membrane
surface charge increasing the permeation of the triglycine molecule with positive
charge, being able to conclude that when increasing the force ion of the feed
solution, the MPF 36 membrane changes its electrical condition, observing a
change of the reflection coefficient (o).
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Figure 4.13 Correlation between the pH and the rejection obtained in the
solution of triglycine 0.001M with NaCl 0.1 M®

Figure 4.14 shows that at higher rejections, there is greater permeability having
a directly proportional behavior observing the opposite with respect to Figure
4.8, this is due to the precise NaCl since the effect of screening on the membrane
makes that the permeability is much greater, it is also observed that figure 4.15
that the relationship between pH and permeability does not have a definite shape.
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Figure 4.14 Correlation between the rejection and the  Figure 4.15 Correlation between the pH and the water
water permeability with a solution of triglycine permeability with a solution of triglycine 0.001M with
0.001M with NaCl 0.1 M NaCl 0.1 M

5> The line have been added to facilitate the view of the trend of the experimental points.
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Comparison between the solutions of triglycine 0.01 M and the triglycine 0.001M
with NaCl 0.1 M

Figure 4.16 shows the comparison of the rejection behavior as a function of the
applied pressure of both the triglycine solution at 0.01 M and the 0.001 M
triglycine solution with NaCl 0.1 M, in which we can see that in both behaviors
they have the same tendency to reach a maximum rejection and then follow a
horizontal trend, but it is also observed that in the presence of NaCl there is a
reduction of approximately 10 % of the rejections obtained in relation to the
rejections of the single triglycine solution, because the NaCl produces an effect
that protects the surface charge of the membrane , changing its electrical structure,
decreasing the repulsion of triglycine molecules and, therefore, its rejection.

Figure 4.17 shows the comparison of the rejection behavior in function to different
pH, in which it can be observed that the action of the pH plays a very important
role in all solutions, since in spite of the solution of triglycine 0.001 M with NaCl
0.1 M presents minor rejections, the tendency of the permeation behavior of the
solute is similar, because it has greater rejections when you have the acid and basic
pH of both solutions due to the protonation of the carboxyl group and the
de-protonation of the amine group that triglycine possesses.

In figure 4.18 it can be seen that depending on the triglycine solution 0.01 M the
relation between rejection and permeability is inversely proportional, however the
opposite happens in the solution of triglycine 0.001 M with NaCl 0.1 M since it
presents a relationship directly proportional, this may be due to the action of the
screening that produces NaCl on the surface of the membrane.

It is observed in Figure 4.19 that both solutions show similar behaviors, since it is
observed that at higher pH, basic pH, the tendency is to have higher permeabilities,
and when there are lower pH, acid pH, the permeability decreases, said action is
due to the proper behavior of the charge of triglycine with the charge of the surface
of the membrane, mainly by the protonation of the carboxyl group and de-
protonation of the amine that it has in its chain.
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Figure 4.16 Correlation between the rejection and the pressure applied in the solution of triglycine 0.01 M and
triglycine 0.001 M with NaCl 0.1 M ©
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6 The lines have been added to facilitate the view of the trend of the experimental points.
7 The lines have been added to facilitate the view of the trend of the experimental points.
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5. CONCLUSIONS

A nanofiltration membrane has been characterized by the filtration of deionized water
and a solution of NaCl. The membrane presented a high water permeate flux and very
low NaCl retention. This is due to the fact that this membrane has a molecular weight
cut off of 1000 Da. On the other hand, the main conclusions arising from the results
obtained with the triglycine are as follows:

The rejection of triglycine (MPF 36) depends very much on the solution pH, since the
maximum rejection of triglycine in a solution only of deionized water is 80 % - 90 %
with an acidic pH, with a pH neutral has a rejection of 40 % (near its point isoelectric)
and 80 % - 90 % at basic pH.

When it has triglycine in a solution of deionized solution with NaCl, the rejection is
reduced even when it has an acid, neutral and basic pH, since NaCl produces an effect
that protects the surface charge of the membrane, changing its electrical structure,
decreasing the repulsion of the triglycine molecules and, therefore, their rejection.

It was observed that an increase in the ionic strength of the feed solution decreased the
maximum rejection of the amino acid and the peptide, the initial premise is an alteration
in the electrical charge of the MPF 36 membrane.
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6. RECOMMENDATIONS

It is recommended to carry out studies to identify the phenomenon that occurred when
increasing the ionic strength in the MPF 36 membrane and its repercussion with the
maximum rejection of solute.

It is recommended to study other peptides with the application of the Spiegler-Kedem
model, in order to analyze the variation of the ionic strength of feeding, the selectivity
and the variation of the pH with the type of organic membrane MPF 36.
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Table 8.1 Summary of benefits and shortcoming of organic and inorganic membrane

Membranes

Benefits

Shortcomings

Easy to process

Limited selectivity

Organic (Polymeric)

Good mechanical properties

Limited resistance to high
temperature

Relatively inexpensive

Limited chemical durability

High selectivity

Difficult to process

Inorganic

High temperature capability

Brittle

Chemically resistant

Expensive

MEMBRANE __J
CLASSIFICATION

B Biological

Organic |

nature __J

Synthetic]
Inorganic™]|

—

Tubular
Hollow fibre
Spiral wound
Flat sheet

Geometry_|

Dense
Separation
Regime | Porous

lon Exchange

Polimeric

Liquid
Micro-porous
ceramic —| Meso-porous
| Macro-porous
Supported

metal

Unsupported

Figure 8.1 General classification of membranes, based on their nature, separation

regime and geometry
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Table 8.11 Case studies of the application of nanofiltration membrane technology for the separation of amino acids and peptides, published in
high impact journals. (full study)

Membrane
Article Year Authors Biomolecule molecular weight cutf Model solutions pH Temperature Reject Dominant mechanism Observations
Type Producer / Label Pressure Temperature
off (MWCO)
) ) Acidic pH (pH 2), A (Lys, Arg, His) were strongly rejected (Tr < 25%)
:;Ic‘lasmvlvvﬁhsaﬂ():ar::‘r‘goendulfr\:;‘al:?c oH20 Thus, charged NF membranes offered a substantial
1 |Nanofitration Membrane: Effect of| 1996 A Garem‘.G Da‘mrj‘.l L. | Amino acid (Asp, Glu, Arg, M5 + PEI membrane Tech Sep/ M5 + PEI membrane 200-1000 Da 510°pa %5eC Nacl HT 25 Neutral and acid AA were strongly transmitted (Tr > 85%). These membranes, with their high selectivity, based on| advan.lage over commercially  available  organic
Physicochenical Parameters on Maubois, J. Léonil J. Lys, His, Pro, lle, Gly, Ser) H120 Iboth the solute size and charge. ‘membranes, which separate charged AA and
W Selectivity P Alkaline pH (pH 12), AA (Asp, Glu) were strongly rejected (Tr < 30%) neutral AA without distinction
Neutral and basic AA were strongly transmitted (Tr > 80%).
Amino acid (GIuNa, LysCI,
and a mixture of eight amino o IRegardless of the type of solution in which the membrane|
Nanofiltration of amino acid and C. Martin-Orue, . acids (Asp, Glu, Gly, Ser, inorganic membrane Tech-Sep / Kerasel ::;Egg)mmlilﬁe(;/v) tifluoroacetic acid, neutral and |/Amino acids:Lys 100%, Glu 73% is located, the electrical neutrality of the membrane willjthe pH of the solution has the greatest effect on separation
2 peptide solutions: 1997 . " Arg, Lys, Pro, lle) 9 P P 300-100Da * * basic * Peptides: 113-116 (62%), 112-116 (57%), 106-112 (57%), 106-111 (53%) lalways be present, as well as the solute and membrane|because it determines both the ionization state of the
. Bouhallab, A. Garem Solgel membrane solvent B (0.09% TFA in| . . .
‘mechanisms of separation isopropanolwater, 40:60 (viv)) charges to account for the amino acid and peptide|solutes and the surface charge density of the membrane.
Peptide (113-116, 112-116, propanolater, transmissions.
106-112, 106-111)
(PSS/PAH)DE - Glycine 20.5%, Serine30.3 % , Alanine49.7 %, Glutamine 94.1 %
(PSSIPAH)s - Glycine 28.8%, Serined5.0 % , Glutamine 94.5%
Neutral amino acids (glycine,| " . .
Separation of amino acid mixtures Seong UK Hong, Merlin L. |-alanine, I-serine, and |- (PSSIPAH)'s - MnCI2 acid, neutral and Glycine 23.3%, Alanine59.2 %, Glutamine 92.1% Neutral amino acids can be readily separated according to|
3| using multilayer polyelectrolyte | 2006 " Bmen?r‘yg glutamine) multilayers 4.8 bar 25°C NaBr basic * their size using NF with multilayer polyelectrolyte| *
nanofitation membranes i amino i (i) (PSSIPAH)'; - Necl Glycine 34.5%, Serine 53%, Alarine 62.4%, Glutamine 98.7 % membranes
(PSSIPAH), — Glycine 34.4%, Serine 51.4%, Glutamine 97.6%
(PSSIPAH)"; - Glycine 27.7%, Alanine 60.3%, Glutamine 96.2%
GE W&P Technologies / DK 150-300 Da
Commercial polymeric NF Microdyn-Nadir / NP030 150-300 Da
INF membranes possess low rejection for excessive NaOH.
. - pH6.0 The pH dependency of osmotic pressure is identified as|Thus, this excessive osmotic pressure on the feed side
Nanoaf:'l‘tlvna;\::Isf;?l:\[c‘z:lsra&ed 2007 Zoltan Ez\gﬁ;\e/‘:a\fgang d'f;g"[:]:;";:zaﬁ'ds‘r‘(; Microdyn-Nadir / NP010 1000 Da * * NaCl pH9.6 25°C * imajor parameter affecting the separation behavior injwould lead to a less pronounced osmotic pressure
9 ghe pH118 lhigher concentration regime, difference across the membrane. Besides, this would occur
lat extreme high (or extreme low) pH values.
GE W&P Technologies / GE (G-5) 100 Da
Tight UF membranes
GE W&P Technologies / GH (G-10) 2500 Da
acido (pH 4) 95%
Ifluence of pH and operation Histamine IThe results were discussed in terms of the changes that pH
P P J. Sabaté, M. Pujold, J. o o [Electrostatic repulsion was to dominant mechanism|produces on the electrical charge of both membrane and
5 variables on biogenic 2007 Biogenic amines organic membrane Koch / SelRO® MPF-36 1000 Da 35 bar 70°C Putrescine neutro 25°C 5-10% . y N
. . Labanda, J. Llorens y igoverning the separation process, lamines, and consequently on the membrane-solute
amines nanofiltration Tyramine
interactions
alcalino 20-40%
GE W&P Technologies / DK 150-300 Da IThe main advantage of the models is that they require very|
(ol polymeri pH6.0 little input data, which can be easily obtained from a|
Mling of aing i Commercial polymeric NF Microdyn-Nedir / NP030 150-300 Da PHE6 NF:Membrane DK; pH 6.0 (74%), pH 6.6 (75%), pH 7.9 (75%), pH 8.9 (769%),simple experimental design. On the other hand the main
h " Z. Kovécs, M. Discacciati, Diprotic amino acid y 6 o . pHT7.9 o pH 9.9 (83%), pH 10.8 (92%) deficiency of these techniques is that they are based largely{The pH has an important contribution to osmotic pressure
6 nanuﬁ'\jl‘v;tr:)g ul;ﬁ;:el::rslble 2009 W. Samhaber (Glycine) Microdyn-Nadir /NPO10 100002 310°Pa BT pH8.9 B UF:Membrane GH; pH 6.0 (12%), pH 6.6 (15%), pH 7.9 (13%), pH 8.9 (17%),on empirical relationships between transport parameters|for amino acid permeation.
GE W Technologies/ GE (G-5) 10002 pHO.9 pH 9.9 (46%), pH 10.8 (73%) land physical quantities such as pH, concentration or
Tight UF membranes pH108 viscosity.
GE W&P Technologies / GH (G-10) 2500 Da
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Membrane
Avrticle Year Authors Biomolecule Model solutions pH Temperature Reject Dominant mechanism Observations
Type Producer / Label il v i Pressure Temperature
s off (MWCO) P
* Osmonics / DK 100-300 Da Retention: 98% (MgS04)
. Osmonics /DL 100300 Da 29 The PH valug variation anq the diafiltration are Mn Retrtion: 6% (MgS04)
- H25 potential approaches for the influence on the separation| -
Nanofilration as key technology J.Ecker, . Reab, M. | Lectic acid (LA) , Amino * Osmorics /HL 100-300 Da Raw soluton btained rom the Green| ™ - . Lactic acid 60% performance. Retention: 95%(MgSO04)
y 2011 . 15-25 bar * - Ny pH55 25°C - N . -
for the separation of LA and AA Harasek acids (AA) * Hydranautics / HT 720Da Biorefinery Upper Austria. il Amino acids 88% The retentions and the separation of lactic acid were| Retention: 97% (MgS04)
pH 0 highly dependent on the pH. Decreasing the pH increased| o
polyamide based TFC membrang Filmtech / NF270 210 Da pl he retention differences Retention: 10% (NaCl)
organic membrane Koch / MPF36 1000 Da Retention: 10% (NaCl)
i commercial Dow Filmtech /NF270 " o o
Separation of furfural from Berkun Qi quuav Luo Glucose syrfetc 2? cmas relencm}ny Electrostatic repulsion was to dominant romising approach for the and purification|
. .| 2011 |Xiangrong Chen, Xiaofeng| 150-1000 Da * * Xylose synthetic pHE7 30°C regular retencion * . N " L
monosaccharides by nanofiltration Hang, Yinhua W Furfuralsolution syntei 45°C retencidn insianficant lgoverning the separation process. lignocellulosic prehydrolyzates.
lang, Yinhua Wan commercia Dow Filitech/ NFS0 urfural solution synthetic retencion insignificante
EffecofpH and sat concetraton M. Civi, X, Fragua, AR Glicyne Influence of ionic strength on electrostatic interactions|
9 |on the nanofiltration of glycine and | 2012 | Guastalle, J. Labanda, J. o~ Organic flat membrane Koch / SelRO® MPF-36 1000 Da * 20°C NaCl pHE 25°C Minimum solute retention g - *
. Triglycine between the membrane and the amino acids students.
triglycine Llorens
thin film composite (TFC) | GE Water Technologies / Desal 5DK 200Da 9%
mebraes witha poaice op NF 270, Desal SHL and Desal 5DK have the smallest|
layer GE Water Technologies / Desal SHL 15300 Da 9% mean pore radii, while NTR 7450 gnd NPO30 appef.ir tobe|
more open, as expected. The effective membrane thickness|
The effect of NaCl and glucose L
concentration on retentions for C. Bargeman, JB. ermanently hydrophilic poly-gther| Electrostatic repulsion was to dominant mechanism) for NP 270 and Desal SHL is similr, wheras ta for
- 2014 | Westerink, 0. Guerra Glucose " y yerophilc pay: NADIR/ NP030 25 bar 20°C * * 67% sl Desal DK is considerably larger, reflecting the relatively|
nanofiltration membranes N N sulfone membrane NaCl Igoverning the separation process.
. . Miguez, M. Wessling low permeance of Desal 5DK as compared to NF 270 and|
processing concentrated solutions N v AR
synthetic polymer composite . Desal SHL. The relatively high permeance of NTR 7450]
membrane SOMICON, Nito Denko / NTR 7450 2% s compared to NPO30 s due to its lower effective
thickness
polyamide based TFC membrane Dow / NF270 9%
Fracionation of  alcto Microdyn-Nadir / NPO30 400 Da Reggrd!ng solute.rejectllons .as well as selectlvmes‘, El
oligosacharides sokiona low Suwattana Pruksasri, Thu- Galaco-olgosaciidos qualitativ theoretical discussion shows that a possible|
1 and high 2015|  HaNguyen, Dietmar (08) flat sheet NF membranes 25 bar 60°C NaCl * * * * change of the pore radius distribution with temperature
N v _— Haltrich, Senad Novalin may play a role, besides the diffusivity, chemical structure|
femperature using nancfilration GE Waer & Process 150-300 Da d concentration of individual d
Technologes / Desel-5 DL land concentration of individual compounds.
. Oligosaccharide (lactose into
hg;g‘:gli"U‘I:n;::c;i?‘(;g:;m Joshua L. Cohen, Daniela | b-D-galactose and a-D- pH45
o 2016 | Barile, Yan Liu, Juliana glucose) Sulfonated polyethersulfone Model L 500-700 Da 20 bar 50°C * pH7 50°C Monosaccharides 1.06%, Oligosaccharides 95.6% * *
colostrum whey permeate by
wanofiltration M.LN. deMouraBell | Monosaccharide (+- one pH85
standard deviation)

*There is no information

° The feed solution contained a mixture of glycine, |-alanine, I-serine, and I-glutamine (0.001M of each amino acid).
 The feed solution contained a mixture of glycine, I-serine, and I-glutamine (0.001M of each amino acid)
©The feed solution contained a mixture of glycine, l-alanine, and I-glutamine (0.001M of each amino acid).




aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 28/05/2018 10:50:38 +0100

CalibrationReport
Calibration: Cal_NPOC-UMA 180523 1420
Calibration of: 23/05/2018 14:20:51 +0100 Method: NPOC-UMA
User: UMA
Calibration channel: NPOC-500ppm
Linear Regression [ug]: c=(k1:1+k0)/V
k0 =-0,045228 k1l =0,001093
Residual SD: 105,42AU Linearity: OK
Procedure standard deviation: 230,5u4l/ Variance homogeneity: OK
Procedure variation coefficient: 1,0243% Detection limit: 671,8ug/l
Qual. of rep.: 0,99991 Identification limit: 1,34mg/l
Correlation coefficient: 0,99996 Quantification limit: 2,86mg/l
Calibration with fixed sample volume: 500,0pl
No. Rep. c-nom. m-Nominal I-Net c-act. c-Delta
B 3-3 155,3AU/ml
1 3-3 5,000mg/l 2,50ug 2.348AU 5,042mgl/l 0,85%
2 3-3 10,000mg/I 5,00ug 4.675AU 10,128mg/I 1,28%
3 3-3 25,000mg/I 12,50ug 1,135E4AU 24,723mg/l -1,11%
4 3-3 50,000mg/I 25,0019 2,296E4AU 50,106mg/I 0,21%
Area units [AU] y = 42,273+ 914,86 x .
25.000 y = 181,51+ 880,04 x + 1,2433 x
22.500
20.000
17.500
15.000
12.500
10.000
7.500
5.000
2.500
0% 6 9 12 15 18 21 24 27 30
Hg
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 28/05/2018 10:50:38 +0100
CalibrationReport
Calibration: Cal_NPOC-UMA 180523 1420
Calibration of: 23/05/2018 14:20:51 +0100 Method: NPOC-UMA
User: UMA
Calibration channel: NPOC-500ppm
Linear Regression [ug]: c=(k1:1+k0)/V

k0 = -0,045228 k1l =0,001093
Residual SD: 105,42AU Linearity: OK
Procedure standard deviation: 230,5u4l/ Variance homogeneity: OK
Procedure variation coefficient: 1,0243% Detection limit: 671,8ug/l
Qual. of rep.: 0,99991 Identification limit: 1,34mg/l
Correlation coefficient: 0,99996 Quantification limit: 2,86mg/l

Replicate area units

No. | _ . Avg. L 2. 3 4 S
6 7 8 9 10
H20 77,66 68,92 64,91 99,15
1 2.348 2.317 2.403 2.324
2 4.675 4.643 4.691 4.690
3 1,135E4 1,128E4 1,141E4 1,137E4
4 2,296E4 2,301E4 2,299E4 2,29E4
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysesTable

AnalysesTable: NPOC-UMA

Print time: 04/06/2018 14:11:25 +0100

Average - TC: 21,96mg/l + 24,00mg/l
Sample ID \Time of analysis Rack pos
Method Parameter __Sample quantity Rep. | Dilution | Type Density

Param. \ Concentration + SD Area units [AU] Calibration function DF
JORDI 4102 60 01/06/2018 16:59:08 15
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 6.21mg/l + 38,90ug/l 2.883AUlc = (10,001093* + -0,045228)/V 1
JORDI 4102 59 01/06/2018 16:44:32 14
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 2.24mg/l + 65,56ugll 1.066AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 58 01/06/2018 16:30:15 13
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 5,61mg/l + 113,8ugll 2.610AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 57 01/06/2018 16:06:04 12
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 1,92mg/l + 53,84ugll 920,9AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 56 01/06/2018 15:51:44 10
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 5,65mg/l + 49,34ugll 2.626AUlc = ((0,001093* + -0,045228)/V 1
JORDI 4102 55 01/06/2018 15:37:40 9
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 1,58mg/l + 165, 1ugll 763,7AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 54 01/06/2018 15:22:40 8
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 5,17mg/l £ 5,65ug/l 2.408AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 53 01/06/2018 15:07:16 7
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 3,36mg/l £ 51,19ugll 1.579AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 52 01/06/2018 14:51:26 6
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6,01mg/l + 46,73ugll 2.789AUlc = (10,001093* + -0,045228)/V 1
JORDI 4102 51 01/06/2018 14:35:42 5
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 2.72mg/l + 94,49ugll 1.284AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 50 01/06/2018 14:22:59 4
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 302.1p0/l + 232 5ug]l 179,6AU CRIc = (0,001093* + -0,045228)/V 1
10PPM NPOC 01/06/2018 14:02:19 3
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 9,62mg/l + 80,96ug/l 4.442AUc = (0,001093* + -0,045228)/V 1
5PPM NPOC 01/06/2018 13:43:20 2
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 4,92mg/l + 83,00ugll 2.291AUlc = (0,001093* + -0,045228)/V 1
BLANC 01/06/2018 13:19:26 1
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 47.78u0/l + 82,764l 47,83AU CRIc = (0,001093* + -0,045228)/IV 1
JORDI 4102 49 01/06/2018 6:11:13 55
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 1,57mg/l + 71.81ugll 758,7AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 48 01/06/2018 5:51:15 53
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 5,55mg/l + 42,32ugll 2.579AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 47 01/06/2018 5:34:07 52
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 2.77mg/l + 45,34ugll 1.308AU CRIc = (10,001093* + -0,045228)/V 1
JORDI 4102 46 01/06/2018 5:13:48 51
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6.86mg/l + 1,44mg/ 3.182AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 45 01/06/2018 4:56:47 50
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 2.47mg/l £ 11,25ugll 1.171AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 44 01/06/2018 4:37:29 49
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6,34mg/l + 44,39ug/l 2.941AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 43 01/06/2018 4:19:55 48
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 2.11mg/l + 52,68ugll 1.008AU CRIc = (10,001093* + -0,045228)/V 1
JORDI 4102 42 01/06/2018 4:00:32 47
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6.18mg/l + 23,61ugll 2.867AUlc = (0,001093* + -0,045228)/V 1
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AnalysesTable
AnalysesTable: NPOC-UMA
Sample ID \Time of analysis Rack pos
Method Parameter __Sample quantity Rep. | Dilution | Type Density

Param. \ Concentration + SD Area units [AU] Calibration function DF
JORDI 4102 41 01/06/2018 3:42:04 46
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 3,63mg/l + 40,73ugll 1.701AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 40 01/06/2018 3:22:38 45
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6,47mg/l + 148.4ugll 3.000AUC = (0,001093* + -0,045228)/V 1
JORDI 4102 39 01/06/2018 2:54:42 44
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 3,14mg/l + 150,0ugll 1.476AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 38 01/06/2018 2:36:24 42
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 6.12mg/l + 67,67ugll 2.840AUlc = (10,001093* + -0,045228)/V 1
JORDI 4102 37 01/06/2018 2:20:24 41
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 2.30mg/l + 56,80ugll 1.093AU CRIc = (10,001093* + -0,045228)/V 1
JORDI 4102 36 01/06/2018 2:05:57 40
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 5,28mg/l + 57,23ugll 2.457AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 35 01/06/2018 1:50:56 39
NPOC-UMA INPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 4,20mg/l + 134,0ugll 1.961AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 34 01/06/2018 1:35:29 38
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 6,08mg/l + 29,98ugll 2.824AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 33 01/06/2018 1:20:06 37
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 3,86mg/l + 69,83ugll 1.809AU CRIc = (10,001093* + -0,045228)/V 1
JORDI 4102 32 01/06/2018 1:05:10 36
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 5,96mg/l + 67,57ugll 2.767AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 31 01/06/2018 0:50:55 35
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 3,75mg/l + 417.,0ugll 1.757AU CRIc = (0,001093* + -0,045228)/V 1
JORDI 4102 30 01/06/2018 0:33:49 34
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 52,00mg/l £ 152, 1ugll 2.383E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 29 01/06/2018 0:06:05 33
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 16.48mgll £ 385,6ugll 7.580AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 28 31/05/2018 23:47:55 31
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 54,73mgll £ 299.7ugll  2,508E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 27 31/05/2018 23:32:35 30
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 10.22mgl/l £ 346,7ugll 4.715AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 26 31/05/2018 23:17:02 29
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 57,06mg/l = 271.2ugll 2.643E4AUc = (0,0010796* + 0)/V 1
JORDI 4102 25 31/05/2018 23:00:12 28
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 10.29mg/l £ 319.2ugll 4.748AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 24 31/05/2018 22:44:35 27
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 57,06mg/l £ 272.1ugll 2.643E4AUc = (0,0010796* + 0)/V 1
JORDI 4102 23 31/05/2018 22:26:11 26
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 33,82mg/l £ 277.1ugll 1,551E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 22 31/05/2018 22:00:12 25
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 59,15mg/l + 290,6ugll 2,739E4AUc = (0,0010796* + 0)/V 1
JORDI 4102 20 31/05/2018 21:44:36 23
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 58,81mg/l + 270.2ugll 2.724E4AUc = (0,0010796* + 0)/V 1
JORDI 4102 19 31/05/2018 21:17:23 22
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 22.69mgll £ 267.8ugll 1,042E4AUc = (0,001093* + -0,045228)/V 1
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:25 +0100

AnalysesTable
AnalysesTable: NPOC-UMA
Sample ID \Time of analysis Rack pos
Method Parameter __Sample quantity Rep. | Dilution | Type Density

Param. \ Concentration + SD Area units [AU] Calibration function DF
JORDI 4102 18 31/05/2018 20:56:45 20
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 60,51mg/l £ 604.6ug/l  2.772E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 17 31/05/2018 20:36:06 19
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 18.67mg/l £ 305,1ugll 8.584AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 16 31/05/2018 20:15:32 18
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 61.41mg/l £ 352.8ug/l  2.814E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 15 31/05/2018 19:56:04 17
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 12.12mgll £ 66,22ugll 5.585AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 14 31/05/2018 19:35:26 16
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 59,56mg/l £ 441.7ugll  2.729E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 13 31/05/2018 19:15:33 15
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 10,62mg/l £ 473,5ugll 4.900AUlc = (0,001093* + -0,045228)/V 1
JORDI 4102 12 31/05/2018 18:54:57 14
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 59,00mg/l £ 471.6ug/l  2.703E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 11 31/05/2018 18:35:07 13
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 26,20mg/l + 385,3ugll 1,203E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 10 31/05/2018 18:04:13 12
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 58,98mg/l £ 314.1ug/l  2,703E4AU CRlc = ( 0,001093* + -0,045228)/V 1
JORDI 4102 09 31/05/2018 17:44:24 10
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 23,49mg/l £ 311.2ugll 1,079E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 08 31/05/2018 17:23:54 9
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 60,49mg/l £ 373.9ug/l  2.771E4AU CRlc = (0,001093* + -0,045228)/V 1
JORDI 4102 07 31/05/2018 17:03:45 8
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 23,24mgll = 533,3ugll 1,067E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 06 31/05/2018 16:48:13 7
NPOC-UMA NPOC 500,04l 3(3-3) 1in 1[Sample

NPOC | 57,85mgll £ 294, 7ugll 2.679E4AUc = (0,0010796* + 0)/V 1
JORDI 4102 05 31/05/2018 16:31:40 6
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 33,57mg/l £ 176,5ugll 1,54E4AUc = (0,001093* + -0,045228)IV 1
JORDI 4102 04 31/05/2018 16:13:46 5
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 48,85mg/l + 60,17ugll 2.239E4AUc = (0,001093* + -0,045228)/V 1
JORDI 4102 03 31/05/2018 15:55:31 4
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 27.77mgll £ 75,27ugll 1,275E4AUc = (0,001093*1 + -0,045228)/V 1
JORDI 4102 02 31/05/2018 15:37:10 3
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 50,07mg/l £ 264,9ugll 2.295E4AUc = (10,001093* + -0,045228)/V 1
JORDI 4102 01 31/05/2018 15:18:38 2
NPOC-UMA INPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 31,55mg/l + 7,81pgll 1,448E4AUc = (0,001093* + -0,045228)/V 1
BLANC 31/05/2018 14:53:28 1
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 661,00/l + 610,1pgll 343,8AU CRIc = (0,001093* + -0,045228)/V 1
100PPM NPOC-UMA 31/05/2018 12:50:08 4
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 100.8mg/l £ 129.2ugll 4,668E4AUc = (0,0010796* + 0)V 1
50PPM NPOC-UMA 31/05/2018 12:29:26 3
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 49,00mg/l + 177, 4ugll 2.246E4AUc = (10,001093* + -0,045228)/V 1
25PPM NPOC-UMA 31/05/2018 12:08:42 2
NPOC-UMA NPOC 500,0pl 3(3-3) 1in 1[Sample

NPOC | 24.77mgll = 178.8ugll 1,137E4AUc = (0,001093* + -0,045228)/V 1
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:25 +0100

AnalysesTable
AnalysesTable: NPOC-UMA
Sample ID \Time of analysis Rack pos
Method Parameter  Sample quantity Rep. | Dilution | Type Density
Param. | Concentration + SD Area units [AU] Calibration function DF
blanc 31/05/2018 11:53:19 1
NPOC-UMA NPOC 500,0yl 3(3-3) 1in 1[Sample
NPOC | 188,9ug/l + 47,03uqll 127,8AU CRIc = (0,001093* + -0,045228)/V 1
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_60

01/06/2018 16:59:08 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:32 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 6,21mg/ 2.883AU  38,90ug/ 0,63% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 6,19 6,19 6,26
NPOC | [AU] 2.871 2.874 2.903
100c02 (ppm] Peak graph NPOC

80

60

40

20
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:33 +0100

01/06/2018 16:44:32 +0100

AnalysisReport

Sample ID: JORDI_4102_59
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:

Furnace temperature:800°C

NPOC-UMA

500,0pl

linl

3-3

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 2,24mg/l  1.066AU CR!  65,56ug/ 2,93% -0,045228 0,00109 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 2,29 2,17 2,26
NPOC | [AU] 1.084 1.032 1.076
zscoz [ppm] Peak graph NPOC

15

10

|
|
L e i A il R
|
|
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_58

01/06/2018 16:30:15 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:33 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

5.61mg/ 2.610AU

113,8ug

2,03% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

5,49

5,64 5,71

NPOC I [AU]

2.552

2.624 2.653

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC

0

Page 1/1



aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_57

Time of analysis: 01/06/2018 16:06:04 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:34 +0100

Furnace temperature:800°C

c I SD Ccv kO k1

k2

DF

NPOC-500ppm

1,92mg/ 920,9AU CR 53,849/l 2,80% -0,045228 0,001093

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

1,90

1,98 1,88

NPOC I [AU]

912,6

948,6 901,5

25

CO2 [ppm]

Peak graph NPOC

20
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5

0

0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_56

01/06/2018 15:51:44 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:34 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

5.65mg/ 2.626AU

49,34u9

0,87% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

5,60

5,66 5,70

NPOC I [AU]

2.602

2.630 2.647

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 15:37:40 +0100

AnalysisReport

Sample ID: JORDI_4102_55
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:

Furnace temperature:800°C

Print time: 04/06/2018 14:11:35 +0100

NPOC-UMA

500,0pl

linl

3-3

c

SD

Ccv

ko

k1

k2

DF

NPOC-500ppm

1,58mq!/

763,7AU CR

165,1ug/l

10,469

-0,04522

8 0,00109

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

1,55

1,76

1,43

NPOC I [AU]

751,5

844,6

695,0

CO2 [ppm]

Peak graph NPOC

25

0

15

10
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_54

01/06/2018 15:22:40 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:36 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

5.17mg/ 2.408AU

5,65u0/l

0,11% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

5,17

5,18 5,17

NPOC I [AU]

2.405

2.410 2.408

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 15:07:16 +0100

AnalysisReport

Sample ID: JORDI_4102_53
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:36 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 3,36mg/l  1.579AU CR!  51,19ug/ 1,52% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 3,37 3,41 3,31
NPOC | [AU] 1.584 1.60 1.554
50C02 [ppm] Peak graph NPOC
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10

0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:37 +0100
AnalysisReport

Sample ID: JORDI_4102_52

Time of analysis: 01/06/2018 14:51:26 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 6,01mg/ 2.789AU  46,73ud/ 0,78% -0,045228 0,001093 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 6,00 5,96 6,06
NPOC | [AU] 2.786 2.769 2.811
50C02 [ppm] Peak graph NPOC

40

30

20

10

t [min]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 14:35:42 +0100

AnalysisReport

Sample ID: JORDI_4102_51
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:38 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 2,72mg/l  1.284AU CR!  94,49ug/ 3,48% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 2,82 2,68 2,64
NPOC | [AU] 1.333 1.270 1.25(
zscoz [ppm] Peak graph NPOC

20

15

10
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:38 +0100
AnalysisReport

Sample ID: JORDI_4102_50

Time of analysis: 01/06/2018 14:22:59 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 302,1ug/l  179,6AU CR!  232,5ug/ 76,96% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC c [ug/] 181,7 570, 154,
NPOC | [AU] 124, 302,2 112,1
Scoz [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1
printed of: UMA

AnalysisReport

Sample ID: 10PPM_NPOC

Time of analysis: 01/06/2018 14:02:19 +0100

User: UMA

Sample type: Sample

Status: Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:

Furnace temperature:800°C

Print time: 04/06/2018 14:11:39 +0100

NPOC-UMA

500,0pl

linl

3-3

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 9,62mg/ 4.442AU  80,96ug/ 0,84% -0,045228 0,00109 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 9,53 9,69 9,63
NPOC | [AU] 4.402 4.474 4.441
100c02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:39 +0100
AnalysisReport

Sample ID: SPPM_NPOC

Time of analysis: 01/06/2018 13:43:20 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 4,92mg/ 2.291AU  83,00ug/ 1,69% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 4,85 4,90 5,01
NPOC | [AU] 2.258 2.281 2.333
50C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.
printed of: UMA

05; Serial No: N3-163/1

Print time: 04/06/2018 14:11:40 +0100

AnalysisReport
Sample ID: BLANC
Time of analysis: 01/06/2018 13:19:26 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3
Furnace temperature:800°C
c I SD Ccv kO k1 k2 DF
NPOC-500ppm 47,78ug/l  47,83AU CR!  82,76ugfl  173,219% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC c [ug/l] 1434 0 0
NPOC | [AU] 107,0 7,80 28,74
Scoz (ppm] Peak graph NPOC
4p---mooo-- e R TR e,
3hoo S LR — b ]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 6:11:13 +0100

AnalysisReport

Sample ID: JORDI_4102_49
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:40 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 1,57mg/l  758,7AU CR!  71,81ug/ 4,58% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 1,54 1,64 1,50
NPOC | [AU] 753,3 7939 7289
zscoz [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:41 +0100
AnalysisReport

Sample ID: JORDI_4102_48

Time of analysis: 01/06/2018 5:51:15 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 5,55mg/ 2.579AU  42,32ug/| 0,76% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 5,52 5,52 5,59
NPOC | [AU] 2.566 2.569 2.601
50C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 5:34:07 +0100

AnalysisReport

Sample ID: JORDI_4102_47
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

Print time: 04/06/2018 14:11:42 +0100

c

SD

Ccv

ko k1

k2

DF

NPOC-500ppm

2,77mg/

1.308AU CR

45,34u49

I 1,649

-0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

2,72

2,80

2,78

NPOC I [AU]

1.284

1.324

1.315

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:42 +0100
AnalysisReport

Sample ID: JORDI_4102_46

Time of analysis: 01/06/2018 5:13:48 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 6,86mg/ 3.182AU  1.44mg/ 21,05% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 5,80 6,29 8,51
NPOC | [AU] 2.694 2.917 3.934
100c02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_45

Time of analysis: 01/06/2018 4:56:47 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:43 +0100

Furnace temperature:800°C

c

I SD Cv ko k1

k2

DF

NPOC-500ppm

2,47mg/

1.171AU CR!l  11,25ug/| 0,46% -0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

2,46

2,47

2,48

NPOC I [AU]

1.165

1.171

1.176

25

CO2 [ppm]

Peak graph NPOC
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0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_44

01/06/2018 4:37:29 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:43 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

6.34mg/ 2.941AU

44,3949

0,70% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

6,29

6,37 6,36

NPOC I [AU]

2.918

2.954 2.952

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_43

Time of analysis: 01/06/2018 4:19:55 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:44 +0100

Furnace temperature:800°C

c

I SD Cv ko k1

k2

DF

NPOC-500ppm

2,11mg/

1.008AU CR!  52,68ug/l 2,49% -0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

2,10

2,07

2,17

NPOC I [AU]

999,9

989,0

1.035

25

CO2 [ppm]

Peak graph NPOC
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0

0

Page 1/1




aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 4:00:32 +0100

AnalysisReport

Sample ID: JORDI_4102_42
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:
Furnace temperature:800°C

Print time: 04/06/2018 14:11:45 +0100

NPOC-UMA

500,0u!
linl
3-3

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 6,18mg/ 2.867AU  23,61ug/ 0,38% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 6,19 6,19 6,15
NPOC | [AU] 2.874 2.872 2.854
50C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 3:42:04 +0100

AnalysisReport

Sample ID: JORDI_4102_41
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:45 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 3,63mg/l  1.701AU CR!  40,73ug/ 1,12% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 3,64 3,58 3,67
NPOC | [AU] 1.704 1.681 1.714
zscoz [ppm] Peak graph NPOC

20

15
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_40

01/06/2018 3:22:38 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:46 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

6.47mg/ 3.000AU

148,49

2,30% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

6,31

6,48 6,61

NPOC I [AU]

2.928

3.007 3.064

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 2:54:42 +0100

AnalysisReport

Sample ID: JORDI_4102_39
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:46 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 3,14mg/l  1.476AU CR!  150,0ug/ 4,78% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 3,31 3,07 3,03
NPOC | [AU] 1.554 1.444 1.43(
zscoz [ppm] Peak graph NPOC

20
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:47 +0100
AnalysisReport

Sample ID: JORDI_4102_38

Time of analysis: 01/06/2018 2:36:24 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 6,12mg/ 2.840AU  67,67ug/ 1,11% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 6,09 6,19 6,12
NPOC | [AU] 2.809 2.871 2.834
50C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:48 +0100

AnalysisReport
Sample ID: JORDI_4102_37
Time of analysis: 01/06/2018 2:20:24 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3
Furnace temperature:800°C
c I SD Ccv kO k1 k2 DF
NPOC-500ppm 2,30mg/l 1.093AU CR!  56,80ug/ 2,47% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 2,23 2,34 2,32
NPOC | [AU] 1.063 1.111 1.104
zscoz [ppm] Peak graph NPOC
20 777777777777 5
e |
10r--—-—-------- e e e it i i
Sho-m - |
00
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_36

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

01/06/2018 2:05:57 +0100

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:
Furnace temperature:800°C

Print time: 04/06/2018 14:11:48 +0100

NPOC-UMA

500,0u!
linl
3-3

c

SD

Ccv

ko

k1 k2 DF

NPOC-500ppm

5,28mg/

2.457AU

57,23ug

1,089

-0,04522

8 0,001093 - 1

Single replicates:

Rep.

1 2

3

NPOC ¢ [mg/1] 5,33

5,22

5,29

NPOC I [AU]

2.481 2.429

2.459

50

40

30

20

10

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

JORDI_4102_35

01/06/2018 1:50:56 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:49 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

4,20mg/!

1.961AU CR

134,0ug

3,19% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2 3

NPOC ¢ [mg/1]

4,26

4,29

4,04

NPOC I [AU]

1.988

2.004

1.891

50

40

30

20

10

0

CO2 [ppm]

Peak graph NPOC

0

Page 1/1



aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_34

Time of analysis: 01/06/2018 1:35:29 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:49 +0100

Furnace temperature:800°C

c

I SD Cv ko k1

k2

DF

NPOC-500ppm

6.08ma/ 2.824AU  29,98ug/l 0,49% -0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1] 6,10

6,10 6,05

NPOC I [AU]

2.832

2.833 2.809

100

80

60

40

20

0

CO2 [ppm]

Peak graph NPOC

0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:50 +0100

AnalysisReport
Sample ID: JORDI_4102_33
Time of analysis: 01/06/2018 1:20:06 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3
Furnace temperature:800°C
c I SD Ccv kO k1 k2 DF
NPOC-500ppm 3,86mg/l 1.809AU CR!  69,83ug/ 1,81% -0,045228 0,001098 1
Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 3,94 3,81 3,84
NPOC | [AU] 1.844 1.786 1.796
50C02 [ppm] Peak graph NPOC
40
30
20 |
10 | | :r |
% 1 2 3 4 5
t [min]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:50 +0100
AnalysisReport

Sample ID: JORDI_4102_32

Time of analysis: 01/06/2018 1:05:10 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 5,96mg/ 2.767AU _ 67,57ud/ 1,13% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 5,93 6,04 5,91
NPOC | [AU] 2.752 2.802 2.746
100c02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

01/06/2018 0:50:55 +0100

AnalysisReport

Sample ID: JORDI_4102_31
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:
Furnace temperature:800°C

Print time: 04/06/2018 14:11:51 +0100

NPOC-UMA

500,0u!
linl
3-3

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 3,75mg/l  1.757AU CR!  417,0ug/ 11,12% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 4,23 3,45 3,57
NPOC | [AU] 1.974 1.614 1.677
50C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_30

01/06/2018 0:33:49 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:52 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

52,00mg!/! 2,383E4AU

152,1ug

0,29% -0,045228 0,001093 - 1

Single replicates:

Peak graph NPOC

Rep. 1 2 3
NPOC ¢ [mg/l] 51,84 52,01 52,15
NPOC | [AU] 2,376E4 2,383E4 2,39E4
CO2 [ppm
500 02 [PPm]
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200

100
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_29

01/06/2018 0:06:05 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:52 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 16,48mg/ 7.580AU  385,6ud/ 2,34% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 16,92 16,14 16,33
NPOC | [AU] 7.780 7.449 7.51(
250C02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/
printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_28

Time of analysis: 31/05/2018 23:47:55 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

C 3100; multiWin 4.05; Serial No: N3-163/1
Print time: 04/06/2018 14:11:53 +0100

Furnace temperature:800°C

c I SD Ccv kO k1

k2

DF

NPOC-500pp

m 54.73ma/l2.508E4AU CRI  299,7ugll 0,55% -0,045228 0,001093

Single replicates:

Rep.

1 2 3

NPOC ¢ [mg/1]

54,39 54,96 54,83

NPOC I [AU]

2,492E4 2,519E4 2,512E4

500

400

300

200

100

0

CO2 [ppm]

Peak graph NPOC

t [min]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_27

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

31/05/2018 23:32:35 +0100

Measurement completed successfully

Print time: 04/06/2018 14:11:53 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

10,22mg/ 4.715AU

346,7u9

3,39% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

10,61

10,08 9,96

NPOC I [AU]

4.895

4.652 4.598

100

80

60

40

20

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:54 +0100
AnalysisReport

Sample ID: JORDI_4102_26

Time of analysis: 31/05/2018 23:17:02 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-10000ppm 57,06mg/ 2,643E4AU  271,2u9] 0,489 01 0,0010796 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 56,71 57,04 57,31
NPOC I[AU]| 2,629E4 2,644E4 2,654E4
soocoz [ppm] Peak graph NPOC

400

300

200

100
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_25

31/05/2018 23:00:12 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:54 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 10,29mg/ 4.748AU  319.2ug/ 3,10% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 10,66 10,13 10,04
NPOC | [AU] 4.916 4,673 4,655
100c02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:55 +0100
AnalysisReport

Sample ID: JORDI_4102_24

Time of analysis: 31/05/2018 22:44:35 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv kO k1 k2 DF

NPOC-10000ppm 57,06mg!/! 2,643E4AU  272,1ug] 0,489 01 0,0010796 - 1

Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 56,91 57,39 56,90
NPOC I[AU]| 2,636E4 2,657E4 2,635E4

60,CO2 [ppm] Peak graph NPOC

400

300 -

200~

100F -

0

0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_23

31/05/2018 22:26:11 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:56 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

33,82mg!/ 1.551E4AU

277,1ug

0,82% -0,045228 0,001093 - 1

Single replicates:

Peak graph NPOC

Rep. 1 2 3
NPOC ¢ [mg/l] 33,90 33,51 34,04
NPOC | [AU] 1,555E4 1,537E4 1,561E4
CO2 [ppm
500 02 [PPm]

400

300

200

100
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_22

Time of analysis: 31/05/2018 22:00:12 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:56 +0100

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-10000ppm 59,15mg/ 2,739E4AU  290,6u9/ 0,499 01 0,0010796 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 58,81 59,34 59,28
NPOC I[AU]| 2,724E4  2,75E4 2,744E4
soocoz [ppm] Peak graph NPOC

400

300

200

100

t [min]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_20

Time of analysis: 31/05/2018 21:44:36 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:11:57 +0100

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-10000ppm 58,81mg/ 2,724E4AY  270,2u9] 0,469 01 0,0010796 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 58,81 59,04 58,54
NPOC I[AU]| 2,724E4 2,736E4 2,711E4
soocoz [ppm] Peak graph NPOC

400

300

200

100

t [min]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:11:57 +0100
AnalysisReport

Sample ID: JORDI_4102_19

Time of analysis: 31/05/2018 21:17:23 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv kO k1 k2 DF

NPOC-500ppm 22,69mgll  1,042E4AU _ 267.8ugh  1,18% -0,045228 0,001098 - 1

Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 22,99 22,60 22,48
NPOC I[AU]| 1,056E4 1,038E4 1,032E4

Peak graph NPOC

550502 [pPm]

200

150

100

50

| |
| |
| |
" I
| | |
| | | |
0 0 1 2 3 4 5
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:11:58 +0100

AnalysisReport

Sample ID: JORDI_4102_18

Time of analysis: 31/05/2018 20:56:45 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv kO k1 k2 DF

NPOC-500ppm 60,51mg/l2,772E4AU CRI _ 604.6ugh  1,00% -0,045228 0,001098 - 1

Single replicates:

Rep.

1 2 3

NPOC ¢ [mg/l] 60,04 61,19 60,29

NPOC I [AU]

2,751E4 2,803E4 2,762E4

500

400

300

200

100

0

CO2 [ppm]

Peak graph NPOC

0
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_17

31/05/2018 20:36:06 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:58 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 18,67mg/ 8.584AU  305,1ug/ 1,63% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 19,02 18,47 18,53
NPOC | [AU] 8.744 8.49( 8.511
250C02 (ppm] Peak graph NPOC

200

150

100

50
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_16

31/05/2018 20:15:32 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:11:59 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

61,41mg/I2,814E4AU CR

352,8ug

0,57% -0,045228 0,001093 - 1

Single replicates:

Peak graph NPOC

Rep. 1 2 3
NPOC ¢ [mg/l] 61,03 61,72 61,49
NPOC | [AU] 2,796E4 2,828E4 2,817E4
CO2 [ppm
500 02 [PPm]

400

300

200

100

Page 1/1




aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

31/05/2018 19:56:04 +0100

AnalysisReport

Sample ID: JORDI_4102_15
Time of analysis:

User: UMA

Sample type: Sample

Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:00 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 12,12mg/ 5.585AU  66,22ug/ 0,55% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 12,14 12,04 12,04
NPOC | [AU] 5.62( 5.566 5.564
100c02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_14

31/05/2018 19:35:26 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:00 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

59,56mg/I2,729E4AU CR

441,7u9

0,74% -0,045228 0,001093 - 1

Single replicates:

Peak graph NPOC

Rep. 1 2 3
NPOC ¢ [mg/l] 59,21 60,05 59,41
NPOC | [AU] 2,713E4 2,751E4 2,722E4
CO2 [ppm
500 02 [PPm]
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:12:01 +0100

AnalysisReport
Sample ID: JORDI_4102_13
Time of analysis: 31/05/2018 19:15:33 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3
Furnace temperature:800°C
c I SD Ccv kO k1 k2 DF
NPOC-500ppm 10,62mg/ 4.900AU  473,5ug/ 4,46% -0,045228 0,001098 - 1
Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 11,17 10,35 10,34
NPOC | [AU] 5.15( 4.776 4.773
C02 [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_12

31/05/2018 18:54:57 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:01 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

59,00mg/I2,703E4AU CR

471,6u9

0,80% -0,045228 0,001093 - 1

Single replicates:

Rep. 1 2 3
NPOC ¢ [mg/l] 58,54 59,44 58,91
NPOC I[AU]| 2,682E4 2,725E4 2,702E4
soocoz [ppm] Peak graph NPOC

400
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_11

Time of analysis: 31/05/2018 18:35:07 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:12:02 +0100

Furnace temperature:800°C

c

I SD Cv ko k1

k2

DF

NPOC-500ppm

26,20mg/

1,203E4AU 385,3ug/l 1,47% -0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

26,63

25,89

26,07

NPOC I [AU]

1,222E4

1

1,189E4 1,197E4

250

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:12:02 +0100
AnalysisReport

Sample ID: JORDI_4102_10

Time of analysis: 31/05/2018 18:04:13 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 58,98mg/I2,703E4AU CR!  314,1ug/ 0,53% -0,045228 0,001093 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 58,64 59,31 58,96
NPOC I[AU]| 2,689E4 2,718E4 2,701E4
soocoz [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_09

31/05/2018 17:44:24 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:03 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 23,49mg/ 1,079E4AU  311,2ug/ 1,33% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 23,84 23,24 23,38
NPOC I[AU]| 1,095E4 1,068E4 1,073E4
250C02 (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:12:04 +0100
AnalysisReport

Sample ID: JORDI_4102_08

Time of analysis: 31/05/2018 17:23:54 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 60,49mg/I2,771E4AU CR!  373,9ug/ 0,62% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 60,11 60,86 60,51
NPOC I[AU]| 2,754E4 2,788E4 2,772E4
soocoz (ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_07

Time of analysis: 31/05/2018 17:03:45 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:12:04 +0100

Furnace temperature:800°C

c

I SD Cv ko k1

k2

DF

NPOC-500ppm

23,24mg/

1,067E4AU 533,3ug/l 2,30% -0,045228 0,001093

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

23,85

23,00

22,86

NPOC I [AU]

1,095E4

1

1,056E4 1,05E4

250

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:12:05 +0100
AnalysisReport

Sample ID: JORDI_4102_06

Time of analysis: 31/05/2018 16:48:13 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-10000ppm 57,85mg/ 2,679E4AU  294,7ud] 0,519 01 0,0010796 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 57,91 58,01 57,52
NPOC I[AU]| 2,685E4 2,69E4 2,664E4
soocoz [ppm] Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_05

31/05/2018 16:31:40 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:05 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

33,57mg/

1.54E4AU

176,5u9

0,53% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

33,67

33,36

33,67

NPOC I [AU]

1,544E4

1,53E4 1,545E4

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_04

Time of analysis: 31/05/2018 16:13:46 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:12:06 +0100

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 48,85mg/! 2,239E4AU  60,17ugf 0,12% -0,045228 0,001093 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 48,9( 48,84 48,78
NPOC I[AU]| 2,241E4 2,239E4 2,236E4
soocoz (ppm] Peak graph NPOC

400

300

200

100

t [min]

Page 1/1




aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

Print time: 04/06/2018 14:12:06 +0100

AnalysisReport
Sample ID: JORDI_4102_03
Time of analysis: 31/05/2018 15:55:31 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3
Furnace temperature:800°C
c I SD Ccv kO k1 k2 DF
NPOC-500ppm 27,77mgll 1,275E4AU  75.27ug/ 0,27% -0,045228 0,001098 1
Single replicates:
Rep. 1 2 3
NPOC  c[mg/l] 27,85 27,70 27,71
NPOC I[AU]| 1,278E4 1,271E4 1,275E4
€02 [ppm] Peak graph NPOC

250
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

AnalysisReport

Sample ID: JORDI_4102_02

Time of analysis: 31/05/2018 15:37:10 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Print time: 04/06/2018 14:12:07 +0100

Furnace temperature:800°C

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 50,07mg/ 2,295E4AU  264,9ud/ 0,53% -0,045228 0,001093 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 50,08 50,33 49,8(
NPOC I[AU]| 2,295E4 2,307E4 2,282E4
soocoz [ppm] Peak graph NPOC

400
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100
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

JORDI_4102_01

31/05/2018 15:18:38 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:08 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

31,55mg/

1,448E4AU

7,81pg/

0,03% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

31,55

31,56 31,55

NPOC I [AU]

1,447E4

1

1,448E4 1,447E«

250

CO2 [ppm]

Peak graph NPOC

1

200
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

31/05/2018 14:53:28 +0100

AnalysisReport
Sample ID: BLANC
Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:

repetitions:

Furnace temperature:800°C

Print time: 04/06/2018 14:12:08 +0100

NPOC-UMA

500,0pl

linl

3-3

c I SD Ccv k0 k1l k2 DF
NPOC-500ppm 661,0ug/l  343,8AU CR!  610,1ug/ 92,29% -0,045228 0,00109 1
Single replicates:
Rep. 1 2 3
NPOC c [ug/] 1364 336, 1 281,46
NPOC | [AU] 665,7 195,4 170,2
10C02 [ppm] Peak graph NPOC

8
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

100PPM_NPOC-UMA
31/05/2018 12:50:08 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Method:

Sample volume:

Dilution:
repetitions:

Furnace temperature:800°C

Print time: 04/06/2018 14:12:09 +0100

NPOC-UMA

500,0pl

linl
3-3

c

SD

Ccv

ko

k1

k2

DF

NPOC-10000ppm

100,8mq!/

4,668E4AU

129,2ug

0,139

0,0010796

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

100,9

100,6

100,9

NPOC I [AU]

4,671E4

4,661E4

4,671E4

CO2

[ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

S0PPM_NPOC-UMA

31/05/2018 12:29:26 +0100

AnalysisReport
Sample ID:

Time of analysis:

User: UMA
Sample type: Sample
Status:

Print time: 04/06/2018 14:12:09 +0100

Measurement completed successfully

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

49,00mg/! 2,246E4AU

177,4u9

0,36% -0,045228 0,001093 - 1

Single replicates:

Rep.

1

2

3

NPOC ¢ [mg/1]

49,02

48,82 49,17

NPOC I [AU]

2,247TE4  2,237E4 2,254E4

CO2 [ppm]

Peak graph NPOC
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA Print time: 04/06/2018 14:12:10 +0100
AnalysisReport

Sample ID: 25PPM_NPOC-UMA

Time of analysis: 31/05/2018 12:08:42 +0100 Method: NPOC-UMA
User: UMA Sample volume: 500,0ul
Sample type: Sample Dilution: linl
Status: Measurement completed successfully repetitions: 3-3

Furnace temperature:800°C

c | SD cv kO k1l k2 DF
NPOC-500ppm 24, 77mgl/ 1,137E4AU  178,38ugl 0,72% -0,045228 0,001093 - 1
Single replicates:
Rep. 1 2 3
NPOC ¢ [mg/l] 24,58 24,93 24,80
NPOC I[AU]| 1,128E4 1,145E4 1,139E4
€02 [ppm] Peak graph NPOC
250 ‘
200 ----------- i At it
T - A
100 -~~~ ----~ e A T
50 -~ e
% 1
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aj-Analyzer multi N/C 3100; multiWin 4.05; Serial No: N3-163/1

printed of: UMA

31/05/2018 11:53:19 +0100

AnalysisReport
Sample ID: blanc
Time of analysis:

User: UMA
Sample type: Sample
Status:

Measurement completed successfully

Print time: 04/06/2018 14:12:10 +0100

Method: NPOC-UMA
Sample volume: 500,0ul
Dilution: linl
repetitions: 3-3

Furnace temperature:800°C

c

SD

Cv ko k1 k2 DF

NPOC-500ppm

188,9ug/l  127,8AU CR

47,039

24,89% -0,045228 0,001093 - 1

Single replicates:

Peak graph NPOC

Rep. 1 2 3
NPOC ¢ [ug/l 179,7 239,9 147,2
NPOC I [AU] 123,6 151,1 108,71
5COZ [ppm]

it Tt it S it i
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