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(54) SAMPLING CONTAINER, SAMPLING SYSTEM AND SAMPLING METHOD FOR PROCESSING 
A LIQUID SAMPLE

(57) The invention relates to a sampling system (10)
for processing a liquid sample, comprising a retrieving
module (11) adapted to be fluidically connected to a liq-
uid-source (1) and adapted to retrieve a liquid sample
from the liquid-source (1), a filling module (13) adapted
to fill the retrieved liquid sample into a sampling container
(2), a storing module (14) adapted to store the sampling
container (2) filled with the liquid sample, a disposal mod-
ule (15) adapted to discard the liquid sample.
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Description

[0001] The invention relates to a sampling container
for storing a liquid sample, a sampling system for
processing a liquid sample and a sampling method for
processing a liquid sample.
[0002] In the field of liquid process measurement, for
example in the processing of drinking water or waste wa-
ter, it is important to guarantee a constant quality of the
processed liquid. Liquid samples are taken in predefined
intervals from the processed liquid in order to monitor the
quality of the liquid. The sampling of the liquid is generally
done by an automatic sampling system. The liquid sam-
ples are filled in a recipient. The collected liquid samples
can then be transported to a laboratory for analysis. Gen-
erally, the laboratory is geographically separated from
the sampling system. For this reason, automatic sam-
pling systems are equipped with a storage for temporarily
storing the liquid samples. The stored liquid samples
must be cooled during storage in order to avoid any al-
teration of the liquid sample in the period between the
sampling and the examination of the liquid sample in the
laboratory. Commonly, only certain liquid samples out of
all temporally stored liquid samples are transported to a
laboratory for analysis of the liquid sample. The liquid
samples which are chosen to be analyzed in the labora-
tory are selected depending on a specific criterion, for
example the period in which they have been collected.
The liquid samples which are not analyzed can be dis-
carded by the sampling system automatically.
[0003] Known automatic liquid sampling systems or
automatic self-emptying sampling systems store the liq-
uid samples in reusable sampling containers, in particu-
lar, reusable glass bottles. One disadvantage with these
sampling systems is, that the reusable glass bottles must
be cleaned after a liquid sample is discarded to avoid
cross contamination between the different liquid samples
which are stored subsequently in these bottles. However,
such a cleaning process must be performed with high
accuracy and thus requires a sophisticated cleaning
equipment. For example, the cleaning equipment may
have nozzles and brushes which must be adapted to
clean the bottles with high precision. The cleaning equip-
ment must have a cleaning water source and may have
a reservoir for chemical cleaning substances which are
added into the cleaning water. This cleaning equipment
has a high influence on the overall price of the liquid sam-
pling system and thus is reflected in the price of each
liquid sample. In addition, the cleaning of the glass bottles
requires a non-negligible quantity of clean water and
chemical cleaning substances. Therefore, the overall
eco-balance of known cleaning sampling systems and
liquid samples is negatively influenced by the cleaning
equipment. Another disadvantage with the known sam-
pling systems is that the storage of the bottles containing
the liquid sample must be handled and stored with care
in order to avoid the bottles to break. A further problem
with the existing sampling systems is that the sampling

process must be stopped during discarding of the liquid
samples or when liquid samples have to be taken out of
the sampling system for analysis of the liquid samples.
This implies sampling constrains which limit the sampling
rate of liquid samples.
[0004] An objective of the invention is to overcome the
disadvantages of existing sampling containers, of liquid
sampling systems and of liquid sampling methods, and
to provide a sampling container, a liquid sampling sys-
tem, and a liquid sampling method which allows for an
easy, economical, ecological, save and time saving way
to perform liquid sampling. This objective is achieved by
a sampling container according to claim 1, a sampling
system according to claim 6 and a sampling method ac-
cording to claim 13.
[0005] The sampling container according to the inven-
tion is for storing a liquid sample and is a single-use sam-
pling container made of a material which is bio-degrada-
ble.
[0006] Such a sampling container allows for discarding
the liquid sample and the sampling container without
cleaning the sampling container because the sampling
container is only used once. A single-use sampling con-
tainer cannot provoke cross-contamination between liq-
uid samples because each liquid sample is received in
a unique and separate sampling container. Furthermore,
there is no need for cleaning the sampling container ac-
cording to the invention, and thus, no cleaning water
source and no chemical cleaning substances are re-
quired. This reduces the overall cost for each liquid sam-
ple and allows to obtain a better eco-balance for each
liquid sample. In addition, the eco-balance is not nega-
tively influenced by the single-use of the sampling con-
tainer as the sampling container is bio-degradable. The
bio-degradable sampling container allows for bio-degra-
dation with or without the sampling liquid inside the sam-
pling container. The sampling container is environmental
friendly. In addition, as no cleaning of the sampling con-
tainer is required, the discarding of not required liquid
samples can be done in a minimum time laps. Therefore,
the sampling rate can be maximized.
[0007] In one embodiment compatible with the before
mentioned embodiments, the sampling container is
made of a material which is recyclable.
In one embodiment compatible with the before men-
tioned embodiments, the sampling container is a bag or
a closeable cup.
[0008] In one embodiment compatible with the before
mentioned embodiments, an individual identification
code is marked on the sampling container.
[0009] In one embodiment compatible with the before
mentioned embodiments, the individual identification
code comprises a sample sign and/or a sample date in-
dication and/or a sample time indication and/or a sample
volume indication.
[0010] The above-mentioned objective is also
achieved by a sampling system for processing a liquid
sample according to claim 6, comprising a retrieving
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module adapted to be fluidically connected to a liquid-
source and adapted to retrieve a liquid sample from the
liquid-source, a filling module adapted to fill the retrieved
liquid sample into a sampling container according to one
of the previous described embodiments, a storing module
adapted to store the sampling container filled with the
liquid sample, a disposal module adapted to discard the
liquid sample.
[0011] In one embodiment compatible with the before
mentioned embodiments, the filling module is adapted
to close the sampling container filled with the liquid sam-
ple by a weld seam or a glue seam.
[0012] In one embodiment compatible with the before
mentioned embodiments, the sampling system further
comprises an identification module adapted to mark an
identification code on the sampling container.
[0013] In one embodiment compatible with the before
mentioned embodiments, the disposal module is ar-
ranged below the storing module.
[0014] In one embodiment compatible with the before
mentioned embodiments, the storing module is adapted
to store several sampling containers each filled with a
liquid sample in a chronological order.
[0015] In one embodiment compatible with the before
mentioned embodiments, the disposal module compris-
es a liquid drainage and a waste bin. The disposal module
is adapted for opening the sampling container and is
adapted for evacuating the liquid sample from the sam-
pling container. The liquid drainage is adapted for evac-
uating the liquid sample from the sampling system and
wherein the waste bin is adapted for receiving the emp-
tied sampling container.
[0016] In one embodiment compatible with the before
mentioned embodiments, the sampling system further
comprises a transporter adapted to transport the sam-
pling container filled or not filled with a liquid sample be-
tween at least the retrieving module, the filling module
and the disposal module.
[0017] The above-mentioned objective is also
achieved by a sampling method according to claim 13,
wherein the sampling method comprises at least the
steps of: providing a liquid-source and a sampling system
according to any one of the previous described embod-
iments, wherein the sampling system is fluidically con-
nected to the liquid-source, retrieving a liquid sample
from the liquid-source by the retrieving module, filling the
sampling container according to any one of the previous
described embodiments with the retrieved liquid sample
by the filling module, storing the sampling container filled
with the liquid sample in the storing module, discarding
the liquid sample by the disposal module.
[0018] In one embodiment compatible with the before
mentioned embodiments, after or before the step of filling
the sampling container, a step of marking the filled sam-
pling container with an identification code by the identi-
fication module is performed.
[0019] In one embodiment compatible with the before
mentioned embodiments, at least two sampling contain-

ers are each filled with a liquid sample and are stored in
the storing module in a chronological order.
[0020] The invention will now be explained in greater
detail on the basis of the appended drawing, the figures
of which show as follows:

- Fig. 1: shows a schematically view of a sampling
system for processing a liquid sample according to
the invention;

- Fig. 2: is a first example of a sampling container ac-
cording to the invention;

- Fig. 3: is a second example of a sampling container
according to the invention and

- Fig. 4: is a third example of a sampling container
according to the invention.

[0021] Fig. 1 shows a liquid source 1, a sampling con-
tainer 2 and a sampling system 10 for processing a liquid
sample. The liquid-source 1 can be for example a pipe-
line transporting the liquid to be sampled. The sampling
system 10 is fluidically connected to the liquid-source 1.
The sampling system 10 is adapted to fill the liquid sam-
ple in the sampling container 2. The sampling system 10
may comprise a liquid drainage 5 and a waste bin 6.
[0022] In the following description, the singular form of
sampling container is used for the sake of simplicity. How-
ever, as far as technically possible, a multitude of sam-
pling containers may also be understood when referring
to a single sampling container.
[0023] Figure 1 shows interconnections between dif-
ferent elements of the sampling system by a solid line.
These interconnections indicate that for example infor-
mation, a sample liquid, a sample container 2, etc. can
be exchanged between the interconnected elements.
[0024] The sampling system 10 comprises a retrieving
module 11 adapted to retrieve a liquid sample from the
liquid source 1. The retrieving module 11 is connected
to a controller 12 which is adapted to control the retrieving
module 11. The retrieving module 11 is controlled such
that a liquid sample can be retrieved from the liquid
source 1 with a predetermined quantity and at predeter-
mined moments. This allows to obtain a predefined sam-
pling rate.
[0025] The sampling system 10 further comprises a
filling module 13 adapted to fill the liquid sample into the
sampling container 2. The sampling container 2 compris-
es a closure 4. This closure 4 may be a hermetic closure.
The filling module 13 is further adapted to close the sam-
pling container 2. The sampling container 2 can be made
of a material which is bio-degradable, i.e. a material that
disintegrates by bacteria, fungi or other biological means.
This improves the eco-balance of the sampling container
2. Alternatively, or additionally, to the bio-degradation ca-
pacity of the sampling container 2, the sampling container
2 can be made of a material which is recyclable, i.e. to
reuse the material for production of another product. This
allows for further improving the eco-balance of the sam-
pling container 2.
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[0026] Figs. 2 to 4 show different types of sampling
containers 2 and closures 4. The sampling container 2
can be for example a bag or a closeable cup.
[0027] The closure 4 avoids contamination or altering
of the liquid sample inside the sampling container 2. In
one embodiment showed in Fig. 2, the closure 4 is a weld
seam. The weld seam is used for example, if the sampling
container 2 is made of a weldable material, for example
plastic. The closure 4 can also be a glue seam. In this
case, the filling module 13 is adapted to weld or to glue
the filled sampling container 2. A closure that is welded
or glued is a hermetic closure. A hermetic closure allows
for maximum protection against contamination of the liq-
uid sample inside the sampling container 2. The closure
4 can also be a removable closure, as showed in Fig. 3
and 4. A removable closure allows for easy opening of
the sampling container 2, which is particularly advanta-
geous when the liquid sample must be opened and
closed several times, for example in a laboratory.
[0028] The removable closure 4 can be for example a
lace, as showed in Fig. 3, or can be for example a re-
movable cap, as showed in Fig. 4, or can be an adhesive
tape (not shown). The removable cap can have a seal
for sealing the cap with the cup. This seal can be a her-
metic seal.
[0029] The sampling system 10 further comprises a
storing module 14 adapted to store the sampling contain-
er 2 for a predetermined time. The storing module 14 is
adapted to receive a multitude of sampling containers 2.
The storing module 14 can be arranged below the filling
module 13 in order to easily receive the filled sampling
containers 2. For example, the filling module 13 may be
adapted to drop the filled sampling containers 2 into the
storing module 14 after filling and closing the sampling
containers 2. This arrangement enables to use gravity
for moving the sampling containers 2 into the storage
module 14. The storing module 14 can be cooled to a
predetermined temperature in order to prevent the liquid
sample to alter during the storing period.
[0030] The sampling system 10 is adapted to store sev-
eral sampling containers 2 in a chronological order. For
example, the sampling containers can be piled up in the
storage. For example, the storage is organized according
to the first-in-first-out principle, also called "FIFO" princi-
ple.
[0031] The sampling system 10 further comprises a
disposal module 15 adapted to discard the liquid sample.
The disposal module 15 is adapted to open the sampling
container 2 such that the liquid sample is evacuated from
the sampling container 2. The disposal module 15 may
be adapted to open the sampling container 2 in a non-
destructive way, for example by removing the lace or the
cup.
[0032] In an alternative embodiment, the disposal
module 15 may be adapted to open the sampling con-
tainer 2 in a destructive way, for example by puncturing
or cutting the bag or cup. A separation of the liquid sample
from the sampling container 2 is particularly advanta-

geous, if the sampling container 2 is recycled or proc-
essed separately from the liquid sample after discarding
of the sampling container 2 and the liquid sample.
[0033] The disposal module 15 may comprise a liquid
drainage 5 adapted to receive the discarded liquid sam-
ple. The disposal module 15 is adapted to evacuate the
liquid sample from the sampling system 10. For example,
in the case the liquid sample is waste water, the disposal
module 15 is adapted to reintroduce the discarded liquid
sample upstream to the sampling system 10 into the sys-
tem producing the liquid source. For example, such a
system producing the liquid source may be a purification
plant.
[0034] The disposal module 15 may further comprise
a waste bin 6 adapted for receiving the emptied sampling
container 2. The waste bin 6 allows for collecting all ma-
terial which has to be recycled or disintegrated.
[0035] In an alternative embodiment, the disposal
module 15 is adapted to discard the liquid sample without
evacuation from the sampling container 2. This is partic-
ularly advantageous if the sampling container 2 can be
processed together, for example, if the filled sampling
container 2 is destined to be inserted into a digestion
tower of for example a purification plant, for disintegration
of the sampling container 2.
[0036] The disposal module 15 according to all em-
bodiments can be arranged below the storing module 14
in order to easily receive the filled sampling containers
2. For example, the storage module 14 may be adapted
to drop the filled sampling containers 2 into the disposal
module 15 when the sampling container 2 is discarded.
This arrangement enables to use gravity for moving the
sampling containers 2 into the disposal module 15.
[0037] The sampling system 10 may further comprise
an identification module 16 adapted to mark an identifi-
cation code 3 on the sampling container 2. The identifi-
cation code 3 enables to identify each liquid sample in-
dividually. The information included in the identification
code 3 may be for example a sample sign and/or a sample
date indication and/or a sample time indication and/or a
sample volume indication. The identification module 16
may be adapted to use a printing method, a material re-
moving method or a material transforming method in or-
der to perform the marking of the sampling container 2.
[0038] The sampling system 10 may further comprise
a transporter 17 adapted to transport the sampling con-
tainer 2 filled or not filled with a liquid sample between
the retrieving module 11, the filling module 13, the storing
module 14, the disposal module 15, the identification
module 16, the liquid drainage 5 and the waste bin 6.
The transporter 17 may be embodied as a robot arm, a
conveyor belt or any other suitable system. The trans-
porter 17 can be controlled by the controller 12. The con-
troller 12 is adapted to control the whole sampling system
10.
[0039] The sampling method for processing a liquid
sample is described now.
[0040] In a first step, the above described sampling
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system 10 and above described sampling container 2 is
provided. The controller 12 controls the whole sampling
system 10 in order to process a liquid sample.
[0041] In a subsequent step, the liquid sample is re-
trieved from the liquid source 1 by the retrieving module
11. The controller 12 controls the retrieving module 11
such that only a predefined quantity of liquid is retrieved
at a predetermined time and date from the liquid source 1.
[0042] Then, the retrieved liquid sample is filled into
the sampling container 2. When the predefined quantity
of the liquid sample is filled into the sampling container
2, the filling module 13 closes the sampling container 2
by a closure 4. This allows for avoiding contamination of
the liquid sample through external pollution.
[0043] As showed in Fig. 2-4, the closing of the sam-
pling container 2 can for example be done using a weld
seam a glue seam or by using a lace or a cup. The closing
of the sampling container 2 can also be done by using
an adhesive tape (not shown), for example instead of the
lace showed in Figure 3. The step of filling the liquid sam-
ple into the sampling container 2 can also be done simul-
taneously to the retrieving step.
[0044] In a next step, the filled sampling container 2 is
stored in the storing module 14 for a predetermined time
period. This time period may be for example defined in
a quality Charta applicable to the liquid sample. For ex-
ample, the quality Charta may prescribe a storage of each
sampling container 2 for at least 7 days or at least 30
days. When several sampling containers 2 are respec-
tively filled with a liquid sample, the storing of the sam-
pling container 2 can be performed in a chronological
order.
[0045] In a next step, the sampling container 2 can be
presented to a user, for example after the user has re-
quested to obtain the sampling container 2. In case sev-
eral sampling containers have been filled and stored by
the sampling system 10, a specific sampling container 2
among several sampling containers can be selected and
presented to the user by the sampling system 10. The
transporter 17 may for example chose the desired sam-
pling container 2 and present it to the user.
[0046] In a further step, the sampling container 2 con-
taining the liquid sample is discarded by the disposal
module 15. This step may be executed after the liquid
sample has been stored in the storage module 14 for a
predetermined time period. For example, if the liquid
sample has been stored for four weeks, the liquid sample
is discarded. Alternatively, the step of discarding the liq-
uid sample may be executed after a specific event has
occurred. For example, if the controller 12 detects that
the storage module 14 is filled with sampling containers,
the oldest liquid sample contained in a sampling contain-
er may be discarded according to the first-in-first-out prin-
ciple, also called FIFO principle. The time until the stor-
age module 14 is full depends on the sampling rate. The
sampling rate may depend on the flow rate of the liquid
provided in the liquid source 1. For example, if the flow
rate of the liquid in the liquid source 1 is high, the sampling

rate is also high and vice versa. The sampling rate may
be for example one liquid sample per hour. Another spe-
cific event for triggering the discarding step of a liquid
sample contained in a sampling container 2 could be that
one or several liquid samples contained in a sampling
container 2 have been taken out of the sampling system
10 by a user and that the rest of the sampling containers
2 or a certain number of the remaining sampling contain-
ers are no longer needed. The reason why the discarding
sampling containers 2 are no longer needed may be be-
cause they are older than the sampling containers 2 that
have been taken out of the sampling system 10.
[0047] The discarding of the liquid sample and the
sampling container 2 can be done separately. In this
case, the sampling container 2 is opened by the disposal
module 15. Then the disposal module 15 empties the
liquid sample into the liquid drainage 5 and moves the
emptied sampling container 2 into the waste bin 6. The
opening of the sampling container 2 can be done for ex-
ample by puncturing or cutting the sampling container 2
or by removing the closure 4. The discarded liquid sample
can be inserted upstream to the sampling system 10 into
the liquid source 1 in case the liquid source 1 is for ex-
ample a purification plant. The discarded sampling con-
tainer 2 can be collected in the waste bin 6 in order to be
recycled or disintegrated.
[0048] In an alternative discarding step, the liquid sam-
ple and the sampling container 2 are discarded simulta-
neously. Then, the disposal module 15 inserts the filled
sampling container 2 into the waste bin 6 or the liquid
drainage 5. The filled sampling container 2 can be intro-
duced for example into a digestion tower.
[0049] Previously, simultaneously or subsequently to
the filling step, the sampling container 2 can be marked
with an identification code 3 by the identification module
16. The marking step can be performed after or before
the step of filling of the sampling container 2 with the
liquid sample. In case the marking step is performed after
filling of the sampling container 2 with the liquid sample,
the exact sample volume, measured by the filling module
13, can be added to the identification code 3. The iden-
tification code 3 may include data relating to the sampling
system, sampling location, sampling time, sampling date,
sampling volume and may include other data, like tem-
perature or a laboratory address.
[0050] During all steps performed by the sampling sys-
tem 10, a transporter 17 can be used to move the sam-
pling container 2 between the different stages starting at
the filling of the sampling container 2 and ending at the
discarding of the sampling container 2 or presenting of
the sampling container 2 to a user.

Claims

1. Sampling container (2) for storing a liquid sample,
wherein the sampling container (2) is a single-use
sampling container (2) made of a material which is
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bio-degradable.

2. Sampling container (2) according to claim 1, wherein
the sampling container (2) is made of a material
which is recyclable.

3. Sampling container (2) according to claim 1 or 2,
wherein the sampling container (2) is a bag or a
closeable cup.

4. Sampling container (2) according to any one of
claims 1 to 3, wherein an individual identification
code (3) is marked on the sampling container (2).

5. Sampling container (2) according to claim 4, wherein
the individual identification code (3) comprises a
sample sign and/or a sample date indication and/or
a sample time indication and/or a sample volume
indication.

6. Sampling system (10) for processing a liquid sample,
comprising

- a retrieving module (11) adapted to be fluidi-
cally connected to a liquid-source (1) and adapt-
ed to retrieve a liquid sample from the liquid-
source (1),
- a filling module (13) adapted to fill the retrieved
liquid sample into a sampling container (2) ac-
cording to any one of claims 1 to 5,
- a storing module (14) adapted to store the sam-
pling container (2) filled with the liquid sample,
- a disposal module (15) adapted to discard the
liquid sample.

7. Sampling system (10) according to claim 6, wherein
the filling module (13) is adapted to close the sam-
pling container (2) filled with the liquid sample by a
weld seam or a glue seam.

8. Sampling system (10) according to claim 6 or 7,
wherein the sampling system (10) further comprises
an identification module (16) adapted to mark an
identification code (3) on the sampling container (2).

9. Sampling system (10) according to any one of claims
6 to 8, wherein the disposal module (15) is arranged
below the storing module (14).

10. Sampling system (10) according to any one of claims
6 to 9, wherein the storing module (14) is adapted
to store several sampling containers (2) each filled
with a liquid sample in a chronological order.

11. Sampling system (10) according to any one of claims
6 to 10, wherein the disposal module (15) comprises
a liquid drainage (5) and a waste bin (6), wherein the
disposal module (15) is adapted for opening the sam-

pling container (2) and is adapted for evacuating the
liquid sample from the sampling container (2),
wherein the liquid drainage (5) is adapted for evac-
uating the liquid sample from the sampling system
(10) and wherein the waste bin (6) is adapted for
receiving the emptied sampling container (2).

12. Sampling system (10) according to any one of claims
6 to 11, wherein the sampling system (10) further
comprises a transporter (17) adapted to transport
the sampling container (2) filled or not filled with a
liquid sample between at least the retrieving module
(11), the filling module (13) and the disposal module
(15).

13. Sampling method for processing a liquid sample,
wherein the sampling method comprises at least the
steps of:

- providing a liquid-source (1) and a sampling
system (10) according to any one of claims 6 to
12, wherein the sampling system (10) is fluidi-
cally connected to the liquid-source (1),
- retrieving a liquid sample from the liquid-source
(1) by the retrieving module (11),
- filling the sampling container (2) according to
any one of claims 1 to 5 with the retrieved liquid
sample by the filling module (13),
- storing the sampling container (2) filled with
the liquid sample in the storing module (14),
- discarding the liquid sample by the disposal
module (15).

14. Sampling method according to claim 13 in combina-
tion with claim 8, wherein after or before the step of
filling the sampling container (2), a step of marking
the filled sampling container (2) with an identification
code (3) by the identification module (16) is per-
formed.

15. Sampling method according to claim 13 or 14,
wherein at least two sampling containers (2) are
each filled with a liquid sample and are stored in the
storing module (14) in a chronological order.
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