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trols Handbook", Third Edition (1985), Editor-in-Chief, Douglas M.
Considine at p.6.98 et seq. FR-A-2506 This invention relates generally to
on-line process  453 describes a device for the determination of a
instruments or systems for monitoring the compo-   quantity of liquid
using, amongst other means, a sition of liquid media in a process plant.
More particu-   5   siphon/drain conduit. larly, the invention consists of
a chemical analyzer   Objectives of the present invention include; to
device for determination of a characteristic of a liquid  provide an
on-line Instrument capable of capturing a process stream by wet chemical
analysis to enable  liquid sample from a process stream, for measure-
control of the process, said device comprising a   ment of a characteristic
with high repeatability; to pro- sample cell for collection of a
predetermined volume   10  vide an on-line instrument capable of precision,
of sample to be analyzed and means for performing  accuracy and reliability
without complex interconnec- wet chemical analysis on the sample by
progressively  ted assemblies and delicate precision parts typical of
adding to the sample a measured flow of liquid rea-  laboratory-type on
line instruments ; and to provide an gent to cause progressive reaction
with sample while  on-line instrument capable of reliable operation while
sensing a parameter of the liquid sample as the reac-  15  Interfacing with
process environments with difficult tion with the reagent proceeds.
conditions of temperature, chemical composition or Process instruments are
used to perform chem-   contamination. ical analyses in multi-stage
processes to ensure pro-    According to the invention it is realized that
duct quality is maintained and to save energy and raw  increase in
precision of repeatedly capturing a small material. These benefits result
from operating within  20  volume of liquid can be achieved by employing a
closer tolerances and from the quicker corrective res-  downwardly directed
drain inlet precisely located at ponse to inefficient conditions. Process
instrument  the desired liquid level of a chamber and applying hardware for
evaluation of liquid media is typically  pressure conditions to cause flow
of excess liquid divided into two general categories based, in part, on
upwardly from the captured volume until the liquid whether the sampling of
an accurate volume of liquid  25  level reaches the inlet and entry of air
distrupts the liq- Is important in the measurement process and whether
uid-transfer effect. It is found that, by establishing the the sample is
conditioned. Instruments directly in the  level in this way, the
wettability of the substance defi- process stream, i.e., "in-line", do not
condition the  ning the inlet does not substantially affect the accu-
sample, nor do they need an accurate volume of     racy of the level
achieved, hence an unusually sample for testing since they are always
subject to the   30  accurate volume can be repeatedly achieved, despite
same flow cross-section of liquid. The information  differences in the
character of the liquid from one supplied by these instruments is
continuous, but pre-  sample to another. In the case of a 10 ml sample,
cision and accuracy are low. Examples of such types  accuracies of 1%
repeatability can be achieved, in of instruments are pH electrodes,
ion-selective elec-  which 1% may represent only one small drop. trodes,
oxidation-reduction potential electrodes, and   35  According to the
invention there is provided a specific gravity and conductivity
instruments.     chemical analyser device as mentioned before, The second
category of instruments consists typi-  characterised by the further
inclusion in said cally of laboratory-type equipment ruggedized for  device
of industrial application. In these special process instru-  a siphon cell
having a closed volume that serves ments, often referred toas "on-line",
the liquid sample  40  as said sample cell, is removed from the process
stream, conditioned to     sample inlet conduit means for delivery of a
flow standard test conditions by reducing pressure and      of process
liquid into said cell, temperature, filtered to remove contaminants and
sol-  vent means for flow of vent gas into said cell, ids, transferred as a
known volume to a second cell    a siphon/drain conduit means having an
inlet and In the instrument and reacted with chemicals prior to  45  an
outlet said conduit means having a first end measurement of a specific
component or characteri-     defining said inlet downwardly disposed within
stic. The data from this type of instrument is discrete,  the volume of
said cell with said inlet at a pre- being obtained at intervals of from one
to twenty      determined level spaced from the bottom and top minutes,
with precision and accuracy comparable to     of said cell, the partial
volume of said cell below that obtained in a chemical laboratory. The need
to  so  said Inlet sized to define a predetermined volume make operation
automatic and the hardware particu-     of sample to be analyzed, and the
partial volume larly rugged are the significant differences from instru-
of said cell above the level of the inlet enabling ments designed solely
for laboratory use, but these    additional liquid to be introduced into
said cell dur- instruments still require a sophisticated operator in  ing
the operation of said device, and said order to obtain proper test results.
Examples of this  65  siphon/drain conduit means having a second end type
of instrument are titrators and colourimeters. Tit-  defining said outlet
downwardly disposed outside rators and their use in chemical determinations
are    said cell with said outlet disposed at a predeter- described
generally in "Process Instruments and Con-   mined distance below said
inlet, 2    3                   EP 0 214 846 B1                 4 



means for causing flow of process liquid through  liquid reagent to cause
progressive reaction with said said sample inlet conduit means into said
cell to  sample while sensing a parameter of the liquid collect a sample in
said cell and establish a level  sample as said reaction with said reagent
proceeds, of liquid in said cell above the inlet of said  characterised in
that said step (a) of defining said siphon/drain conduit means,
5   volume of sample to be analyzed comprises providing means for
establishing flow of excess process  a siphon cell having a closed volume,
sample inlet liquid out of said cell volume through said     conduit means
for delivery of a flow of process liquid siphon/drain conduit means, to
cause said      into said cell, vent means for flow of vent gas into said
siphon/drain conduit means to fill,            cell, and a siphon/drain
conduit means having an Inlet means for ceasing flow through said sample
inlet  10  and an outlet, said conduit means having a first end conduit
means,                                 defining said inlet downwardly
disposed within the means for creating siphoning flow through said  volume
of said cell with said inlet at a predetermined siphon/drain conduit means
to drain excess pro-  level spaced from the bottom and top of said cell,
the cess liquid from said cell in the manner that   partial volume of said
cell below said inlet sized to siphoning flow ceases automatically when the
15  define a predetermined volume of sample to be level of process liquid
in said cell volume reaches  analyzed, and the partial volume of said cell
above the the level of said inlet of said siphon/drain conduit  level of
the inlet enabling additional liquid to be intro- means, thereby to define,
In said cell, a sample of  duced into said cell in the performance of said
predetermined repeatable volume, and           method, and said conduit
means having a second end said means for performing wet chemical analysis
20  defining said outlet downwardly disposed outside said constructed to
perform said analysis in situ within  cell with said outlet disposed at a
predetermined dis- said siphon cell by titrating techniques, compris-
tance below said inlet, ing means for progressively delivering into said
causing a flow of process liquid through said siphon cell a measured flow
of liquid reagent to  sample Inlet conduit means into said cell to collect
a cause progressive reaction with sample in situ in  25  sample in said
cell and establish a level of liquid in said cell, and means for sensing in
situ In said  said cell above the inlet of said siphon/drain conduit siphon
cell a parameterof the liquid sample as the  means, reaction with the
reagent proceeds.                continuing to cause flow of said liquid
into said In a preferred embodiment said means for caus-  volume via said
sample inlet conduit means to estab- ing flow of process liquid through
said sample Inlet  30  lish flow of excess process liquid out of said cell
conduit means Into said cell may be constructed and  volume through said
drain/siphon conduit means, fil- positioned so that, after collecting a
sample In said  ling said drain/siphon conduit, cell and establishing a
level of liquid in said cell above  after said drain/siphon conduit Is
filled, ceasing all the inlet of said siphon/drain conduit means, by con-
flow through said sample inlet conduit means and tinued flow of liquid into
said cell volume via said  35  creating siphoning flow through said
siphon/drain sample inlet conduit means a flow of excess process  conduit
means to drain excess process liquid from liquid outofsaid cell volume
through said siphon/drain  said cell, said siphoning flow ceasing
automatically conduit means is established to cause said         when the
level of process liquid in said cell volume siphon/drain conduit means to
fill.                reaches the level of said inlet of said siphon/drain
con- Moreover, said means for creating siphoning flow   40  dult, thereby
defining, in said cell, a sample of pre- may comprise means for continuing
flow of liquid to  determined repeatable volume, and conducting said
establish flow of excess process liquid out of said cell  step (b) of
performing said wet chemical analysis in volume through said siphon/drain
conduit means.    situ within said siphon cell comprising, by titrating
Also, said means for creating siphoning flow may    techniques,
progressively delivering into said siphon comprise means for applying
suction to said outlet.   45  cell a measured flow of liquid reagent to
cause pro- The means for sensing may comprise an ion       gressive
reaction with said sample in situ in said cell, sensing probe and/or a
temperature sensing probe   while sensing in situ in said siphon cell a
parameter and/or a conductivity sensing probe. The chemical  of the liquid
sample as said reaction with said reagent analyser may further comprise a
stir bar positioned  proceeds. within said cell.
50        The sample may be taken directly from the liquid According to
another aspect of the invention,   process stream of an industrial plant,
the pressure of there is provided a method for determination of a  said
stream serving to produce said flow of process characteristic of a liquid
process stream by wet chem-  liquid through said inlet conduit means Into
said cell ical analysis to enable control of said process, com-  and into
said drain/siphon conduit. prising the steps of (a) defining a
predetermined  55  The present Invention is particularly directed to volume
of sample to be analyzed and (b) performing  an improved arrangement of
hardware for removing a said wet chemical analysis on said sample by prog-
sample from the process stream, capturing a precise ressively adding to
said sample a measured flow of  repeatable volume of the sample liquid and
allowing 3    5                   EP 0 214 846 B1 a controlled chemical
reaction to occur involving the  sensing probes 10, and conductivity
sensing probes 



sample In the same hardware prior to measurements   11. A clamp plate 3 is
used to compress seals 19 (see being made on the reacted sample. The design
of the  Fig. 2) around the previously described probes 9, 10 device to be
used according to the present invention  and 11 to prevent leakage of
liquids or air. eliminates the need for: (1) accurate and precise   5  In
Fig. Z the remaining parts of the assembly are sample metering pumps; or(2)
valving arrangements  pictured, including the aforementioned seals 19, or
other complex fluid handling equipment to capture  additional seals 16, to
prevent leakage of liquids or air a precise volume of the sample. The
invention uses a  between the cell 2 and manifold 1, a magnetic stir bar
very simple arrangementof a partially pressurized cell  15 to agitate the
captured sample during reaction or and gravity activated siphon and so Is a
relatively sim-  10  measurement, a drain/siphon fitting 17 used to estab-
ple system lacking parts which are prone to failure  lish the gravity
siphon and leave a precise volume of when in contact with a sample stream.
sample In the cell and a titrant fitting 18 to introduce In preferred
practice, the parts that are included  titrant required for the
measurement. All of the Items in the instrument of the present invention
include: (1)  described are constructed of materials Inert to the means for
on-line sampling of the process stream in  15  sample stream and which are
such as to minimize a volumetrically precise and repeatable manner at
deterioration and clogging and increase service life predetermined
Intervals; (2) means for introducing  and reliability. reagents to the
reaction cell to condition the sample;  The operation of this arrangement,
which prefer- (3) means for introducing a titrant relevant to the  ably is
preformed by a CPU microprocessor prog- measurement to be made to the
reaction cell ; and (4)  20  ramed for the task, is as follows, with
reference to means for introducing a calibrant into the reaction cell
Figs. 3 and 3a through 3h. in place of the sample in a volumetrically
precise and  In Fig. 3, cell 2 and manifold 1 are shown in sec- repeatable
mannersuch that it can be analyzed to cor-  tion, with siphon/waste fitting
17 and titrant fitting 18 rect for changes in the measuring instrument and
this  extending into the cell. Sample inlet piping 20 extends assembly.
25  from a process stream connection (not shown), Fora better understanding
of the invention and to  through valve 21, to sample  inlet fitting 7. show
how the same can be carried into effect, refer-  Siphon/drain piping 22
extends from siphon/waste ence will now be made, by way of example only, to
the  connection 6, to a distance, D, below the Inlet opening accompanying
drawings, wherein:                    to siphon/waste fitting 17 within the
cell, D, being Figs. 1a to 1c are elevations of sides at right  30
selected to establish a pressure differential between angles to each other
viewed in turn of an assem-  the Inlet 23 of siphon/drain fitting 17 and
the outlet 25 bled sampling reaction cell/manifold for a device  of
siphon/drain piping 22 sufficient to start and main- embodying this
invention, with all parts in place;  tain gravity siphon flow, as will be
described below, Fig. 2 is an exploded view of the sampling/reac-  e.g., a
pressure differential of about 6 inches of water. tion celllmanifold
combination of Figs. 1a to 1c   35  Titrant piping 24 delivers titrating
fluid from a source, with all relevant parts shown;                 through
a metering pump, and Into the cell via titrant Fig. 3 is a side elevation,
taken in section, of the  connection 14 and fitting 18. The vent line from
the assembled sampling reaction cell/manifold of the  cell to fitting 5
(Fig. 1a) lies behind the siphon/drain invention; and
line and Is omitted for clarity. The vent line terminates Figs. 3a through
3h are sequential side ele-  40  in vent piping 27 and valve 29, which may
be level, as vations, taken In section, of the sample capture  shown, or
elevated. The internal lines from standard process of the invention.
and reagent fittings 12, 13, and the internal compo- Referring now to the
drawings, Figs. 1a to 1c   nents of probes and sensors 9,11 are also
omitted for show an on-line wet chemical analyzer consisting of  clarity. a
complete sampling/reaction assembly as it would  45  Referring to Fig. 3a,
with the vent valve 29 open, exist in an on-line process installation. The
attach-  typically to the atmosphere, the sample valve 21 is ment of
plumbing lines and tubing to the plurality of  opened, causing pressurized
sample 30 to flow via connections for introduction of fluids would be all
that  inlet piping 20 from the liquid process stream. The would be needed
to make it ready for use. As shown,  vent valve 29 Is kept open as sample
30 fills the cell a manifold block 1 Is the junction point for a plurality
50  from the bottom, displacing entrapped air through the of connections
for flows of fluid including sample inlet  vent piping 27 and valve 29, and
also through the connection 7, siphon/waste connection 6, air vent
siphon/waste piping 22, until the cell Is about half full, connection 5,
titrant connection 14, standard or calib-  with the liquid level 32 above
the inlet end 23 of the rant connection 12, and reagent connection 13. Sec-
siphon/waste fitting 17 (Fig. 3b). This is typically ured to the manifold
block through the use of clamp   55   determined by time, based on the
volume flow rate knobs 4 and clamp rods 8 is a sampling reaction cell
through sample inlet piping 20, as programmed into 2. A plurality of
orifices in the manifold block 1 is pro-  the CPU microprocessor by
operating personnel. vided for installing ion sensing probes 9, temperature
The vent valve 29 is then closed as pressurized 4    7                  EP
0 214 846 B1                 8 sample continues to flow through inlet
piping 20 into  ing liquid is allowed to flow into cell 2. The calibrating
cell 2. As the cell volume is now closed, excess  liquid is captured in the
same manner as the volume 



sample 30 is forced to flow out of the cell through  of sample described
above. The addition of reagent or siphon/drain piping 22 (Fig. 3c). After
the siphon/drain  titrant is carried out in the same manner. Measure-
piping is filled, the sample valve 21 is closed to stop   5   ment of the
calibrating liquid characteristic or compo- flow of sample into the cell.
The air vent valve 29 is  nent allows for recalibration of the electrodes,
also In closed position at this point, so all flow is stop-  sensors and
probes to correct for change in the sys- ped (Fig. 3d).
tem, as typically will occur over time. It also allows the The air vent
valve 29 is then reopened, allowing  operator to compare on-ine process
readings with a flow of thesample liquid held in the siphon/drain fitting
10  periodic reading on a sample of known characteristic. 17 and piping 22
(Fig. 3e). The gravity siphon action  Examples of processes where this Is
of particular continues until the liquid level 32 of sample in cell 2
value Include: falls below the inlet end 23 of siphon/waste fitting 17,
Steady-state processes, such as maintenance of opening the inlet end of the
tube to air In the cell,  peroxide at optimum concentration in cotton fab-
breaking siphon and leaving a precisely repeatable  15  ric bleaching. As
peroxide is continuously added volume of sample liquid remaining in the
cell (Fig. 3f),  (solution addition) and depleted (in bleaching The open
air vent valve and exposed Inlet end of  action), the concentration changes
over a fairly the siphon/drain line In the cell allow the drain line to
narrow range. At too high a concentration of empty (Fig. 3g), leaving a
captured sample of liquid of  peroxide, the fabric is damaged, and at too
low a volume repeatable, e.g., within [err] 1/2%, from sample  20
concentration, the fabric Is Inadequately treated. to sample. (The volume
of cell 2 and the sample       A sample taken at the optimum concentration,
volume captured are selected on the basis of the pro-  prepared to ease
sample handling (e.g. filtered), cess to be monitored, and the nature of
the testing to  provides a good calibrating solution. be performed. For
example, the cell volume may be     Depletion processes, such as plating
copperonto 40 ml, and the captured sample volume 20 ml, or the   25  Inert
medium in the manufacture of printed circuit cell volume may be 70 ml, and
the captured sample     boards. In this process, the copper concentration
volume 8 ml, e.g., where the process liquid is concen-  Is constantly
decreasing as the copper Is depo- trated, and relatively larger volumes of
additives are  sited on the board. Monitoring can help prevent required.)
excessively low concentrations of copper, which At this point, depending on
the characteristic or  30  result in unacceptably uneven coverage. For this
component to be determined and the test to be per-    process, an exact
sample of the plating bath, formed, a measured volume, accurate to about
[err] 1%     including Interfering additives, under conditions with a
standard tilrant pump, of titrant or reagent, or  slightly above the
minimum copper concentration both, are added into the cell. A chemical
reaction may  situation gives maximum precision (through stan- be Induced,
and the desired characteristic or compo-  35  dardization) at the critical
end of the process nent measured, typically for variation from a standard.
range, when additional copper must be added to In the process sequence
described above, the      the bath. cell was shown as initially empty.
Typically, however,  Saturation processes, such as waste treatment In the
reacted sample liquid from the previous cycle     which copper ions In
solution are precipitated out must be purged from the cell before the next
sample  40  to prevent their discharge to the general environ- is taken.
Due to the addition of titrant during testing of  ment. Typically, a
chemical is added to cause this the previous sample, the liquid level in
the cell is  to occur, based on an assumed inflow of copper above the Inlet
of the siphon/drain fitting, e.g., in a sys-  Ions. During high-inflow
periods, the solution can tem for capturing a sample volume of 8 ml, the
final  become overloaded with copper, requiring addi- test volume In the
cell may be 40 to 50 ml. Flow of  45  tion of greater amounts of the
treating chemical. liquid through the siphon/drain conduit is established
A calibrating liquid near this upper limit gives by opening the sample
inlet valve 21 with the vent    maximum precision. valve 29 closed. Vent
valve 29 is then opened and     By way of example only, one specific
testing pro- sample inlet valve 21 is closed. Gravity siphon flow  cedure
will now be described. through the siphon drain fitting 17 and piping 22
con-  50 tinues until only the capture volume remains in the  Example cell.
The condition established in Fig. 3c is maintained to statistically purge
the volume of sample remaining  Caustic scrubber, e.g., sodium hydroxide,
is pum- in the cell, e.g., six to eight volume exchanges are  ped from a
batch holding tank through pipes In typically sufficient to provide a
captured sample that  55   petrochemical plants to remove, i.e., "scrub",
danger- is better than 95% clean.                          ous chemicals
leaking from pipe valves and fittings. At appropriate intervals, e.g.,
after a predeter-  The concentration of caustic solution in the batch tank
mined number of process samples are run, a calibrat-  Is monitored to
ensure effective and efficient mainte- 5    9                   EP 0 214
846 B1                 10 nance of a safe operating environment within the
and  paper, food  and  beverage  and  chem- plant
ical/petrochemical industries as well as in the pet- As scrubbing proceeds,
the concentration of the  roleum, plating, dairying, rubber and plastics,
primary 



caustic solution is reduced due to the intended chem-  metals, stone, clay
and glass, textile and phar- ical reaction of the caustic with chemicals in
the pipes   5   maceutical industries; In fact, in any industry involv- and
the dissolution of additional scrubbed chemicals.  ing use of liquid media
whose composition it is The initial concentration of the NaOH Is about 20
per-  important to monitor in order to determine if a process cent and the
operation continues until the NaOH     liquid is used, depleted or changed
In composition becomes ineffective at some low concentration, e.g.,  during
an industrial process and/or when it is dis- about 2-5 percent The process
is then stopped and   10  charged to the environment. the holding tank is
replenished with fresh solution.   The arrangement of the present invention
may be Since scrubbing is carried out continuously, a second  used, more
specifically, for example, in analyses holding tank is kept ready for use
when the first tank  using sensing probes to monitor. composition of is
being recharged.                                liquids. The siphon action
of the arrangement may The concentration of the caustic solution is  15
also be modified to capture precise sizes of samplefor analyzed by simple
acid-based analysis to an       use in instruments where other sensing
methods are endpoint, as sensed by a pH electrode, using the on-  employed
and the applicability of the present inven- line wet chemical analyzerof
the invention, as will now  tion is Independent of the sensing technology
used. be described. With vent valve 29 open, sample valve  These methods
may include, but are not limited to, 21 is opened allowing NaOH to flow
through sample  20  amperometric, colourimetric and spectrophotometric
Inlet piping 20 into the volume of cell 2. After a pre-  methods. The
arrangement may be used to condition determined time, programmed into the
associated     and/or dilute a sample before analysis, as well as to CPU
microprocessor, when the liquid level in the cell  ensure precision of
sample volume. Is above the Inletend 23 of siphon/drain fitting 17, vent
Other embodiments are within the following valve 29 is dosed to cause flow
of liquid through fitting   25  claims, for example, the vent may be
connected to a 17 and siphon/drain piping 22. After a volume of flow
source of inert or other gas, rather than being open to calculated to flush
the previous sample from the cell  the atmosphere, or the vent may be
pressurized and and provide a new sample of desired cleanliness,   the
system operated at superatmospheric pressure. e.g., 160 ml., sample inlet
valve 21 is closed and all  The system may include liquid flow and liquid
level flow stops.                                    30  sensors for
controlling operation of valves, and a Vent valve 29 is opened and excess
sample fluid  dump valve may be provided at the bottom of the cell flows
through siphon/drain piping 22 and fitting 17  for ease in purging. from
the volume of cell 2 by gravity siphon action until the level of liquid in
the cell drops below the inlet end 23 of fitting 17, at which point siphon
Is interrupted,  35   Claims and the liquid in fitting 17 and siphon/drain
piping 22 empties from outlet 25.                                1. A
chemical analyzer device for determination There remains within the cell a
captured sample  of a characteristic of a liquid process stream by wet of
repeatable volume, e.g., 8 ml., for analysis. To the  chemical analysis to
enable control of the process, captured sample there is added, via reagent
connec-  40  said device comprising a sample cell (2) for collection tion
13,20 ml of barium chloride to counteract the pre-  of a predetermined
volume of sample (30) to be sence of carbonate, usually found in the
scrubber   analyzed and means for performing wet chemical solution, which
interferes with the acid-based titration  analysis on the sample by
progressively adding to the analysis of the sample. A titrate of 3N
(Normal) hyd-  sample a measured flow of liquid reagent to cause rochloric
acid (HC1) is metered into the cell via titrant  45  progressive reaction
with sample while sensing a par- piping 24, connection 14 and fitting 18,
within the cell,  ameter of the liquid sample as the reaction with the
until the predetermined electrochemical potential, i.e.,  reagent proceeds,
characterised by the further inclu- endpoint, of the reaction is reached.
sion in said device of The CPU microprocessor derives the concen-
a siphon cell (2) having a closed volume that ser- tration of the NaOH
caustic solution and stores the   50  ves as said sample cell (2), result,
as well as sending the result to process display  sample inlet conduit
means (7,20, 21) for delivery or recorder devices via any of several
standard        of a flow of process liquid into said cell (2), Industrial
signal devices.                             vent means (27,29) forflow of
vent gas Into said The analysis is thus fully automated and can be     cell
(2), repeated on a frequency programmed by the  55          a siphon/drain
conduit means (6, 17,22) having operator.
an Inlet (23) and an outlet (25), said conduit The arrangement of this
Invention is further of     means (6, 17,22) having a first end defining
said use, for example, in the powerand utility Industry, pulp  inlet (23)
downwardly disposed within the volume 6    9                   EP 0 214 846
B1                  10 nance of a safe operating environment within the
and  paper, food  and  beverage  and  chem- plant.
ical/petrochemical industries as well as in the pet- As scrubbing proceeds,
the concentration of the  roleum, plating, dairying, rubber and plastics,
primary caustic solution is reduced due to the Intended chem-  metals,
stone, clay and glass, textile and phar- 



ical reaction ofthe caustic with chemicals in the pipes   5   maceutical
industries ; in fact, In any industry involv- and the dissolution of
additional scrubbed chemicals.  ing use of liquid media whose composition
it is The initial concentration of the NaOH Is about 20 per-  important to
monitor in order to determine if a process cent and the operation continues
until the NaOH    liquid Is used, depleted or changed in composition
becomes ineffective at some low concentration, e.g.,  during an industrial
process and/or when it is dis- about 2-5 percent The process is then
stopped and   10  charged to the environment. the holding tank is
replenished with fresh solution.   The arrangement of the present invention
may be Since scrubbing Is carried out continuously, a second  used, more
specifically, for example, in analyses holding tank is kept ready for use
when the first tank  using sensing probes to monitor composition of is
being recharged.                                liquids. The siphon action
of the arrangement may The concentration of the caustic solution Is  15
also be modified to capture precisesizes ofsamplefor analyzed by simple
acid-based analysis to an       use in instruments where other sensing
methods are endpoint, as sensed by a pH electrode, using the on-  employed
and the applicability of the present inven- linewet chemical analyzerof the
invention, aswill now  tion is independent of the sensing technology used.
be described. With vent valve 29 open, sample valve  These methods may
include, but are not limited to, 21 Is opened allowing NaOH to flow through
sample  20  amperometric, colourimetric and spectrophotometric Inlet piping
20 into the volume of cell 2. After a pre-  methods. The arrangement may be
used to condition determined time, programmed into the associated    and/or
dilute a sample before analysis, as well as to CPU microprocessor, when the
liquid level in the cell  ensure precision of sample volume. Is above the
inlet end 23 of siphon/drain fitting 17,vent  Other embodiments are within
the following valve 29 is closed to cause flow of liquid through fitting
25  claims, for example, the vent may be connected to a 17 and siphon/drain
piping 22. After a volume of flow  source of inert or othergas, rather than
being open to calculated to flush the previous sample from the cell  the
atmosphere, or the vent may be pressurized and and provide a new sample of
desired cleanliness,   the system operated at superatmospheric pressure.
e.g., 160 ml., sample inlet valve 21 is closed and all  The system may
Include liquid flow and liquid level flow stops.
30  sensors for controlling operation of valves, and a Vent valve 29 Is
opened and excess sample fluid  dump valve may be provided at the bottom of
the cell flows through siphon/drain piping 22 and fitting 17  for ease in
purging. from the volume of cell 2 by gravity siphon action until the level
of liquid in the cell drops below the inlet end 23 of fitting 17, at which
point siphon is interrupted,  35   Claims and the liquid in fitting 17 and
siphon/drain piping 22 empties from outlet 25.
1. A chemical analyzer device for determination There remains within the
cell a captured sample  of a characteristic of a liquid process stream by
wet of repeatable volume, e.g., 8 ml., for analysis. To the  chemical
analysis to enable control of the process, captured sample there is added,
via reagent connec-  40  said device comprising a sample cell (2) for
collection tion 13,20 ml of barium chloride to counteract the pre-  of a
predetermined volume of sample (30) to be sence of carbonate, usually found
in the scrubber  analyzed and means for performing wet chemical solution,
which interferes with the acid-based titration  analysis on the sample by
progressively adding to the analysis of the sample. A titrate of 3N
(Normal) hyd-  sample a measured flow of liquid reagent to cause rochloric
acid (HC1) is metered into the cell via titrant  45  progressive reaction
with sample while sensing a par- piping 24, connection 14 and fitting 18,
within the cell,  ameter of the liquid sample as the reaction with the
until the predetermined electrochemical potential, i.e.,  reagent proceeds,
characterised by the further inclu- endpoint, of the reaction is reached.
sion in said device of The CPU microprocessor derives the concen-        a
siphon cell (2) having a closed volume that ser- tration of the NaOH
caustic solution and stores the   50  ves as said sample cell (2), result,
as well as sending the result to process display  sample inlet conduit
means (7,20, 21)for delivery or recorder devices via any of several
standard        of a flow of process liquid into said cell (2), industrial
signal devices.                             vent means (27, 29) for flow of
vent gas into said The analysis is thus fully automated and can be    cell
(2), repeated on a frequency programmed by the  55          a siphon/drain
conduit means (6, 17, 22) having operator.
an Inlet (23) and an outlet (25), said conduit The arrangement of this
Invention is further of    means (6, 17,22) having a first end defining
said use, forexample, in the powerand utility Industry, pulp  inlet (23)
downwardly disposed within the volume 6    11                  EP 0 214 846
B1                 12 of said cell (2) with said inlet (23) at a predeter-
rein said means for creating siphoning flow comprises mined level spaced
from the bottom and top of   means for continuing flowof liquid to
establish flow of said cell (2), the partial volume of said cell (2)
excess process liquid out of said cell volume through below said inlet (23)
sized to define a predeter-  said siphon/drain conduit means (6, 17, 22).
mined volume of sample (30) to be analyzed, and   5  4. The chemical
analyzer device of claim 1, whe- 



the partial volume of said cell (2) above the level  rein said means for
creating siphoning flow comprises of the inlet (23) enabling additional
liquid to be  means for applying suction to said outlet (25). introduced
into said cell (2) during the operation  5. The chemical analyzer device of
any preceding of said device, and said siphon/drain conduit   claim,
wherein said means for sensing comprises an means (6, 17, 22) having a
second end defining   10  ion sensing probe (9) and/or a temperature
sensing said outlet (25) downwardly disposed outside    probe (10) and/or a
conductivity sensing probe (11). said cell (2)with said outlet(25) disposed
ata pre-  6. The chemical analyzer device of any preceding determined
distance (D) below said Inlet (23),  claim, further comprising a stir bar
(15) positioned means for causing flow of process liquid (7, 20,  within
said siphon cell (2). 21)throughsaid sample inlet conuit means (7,20,  15
7. A method for determination of a characteristic 21) into said cell (2) to
collect a sample (30) In  of a liquid process stream by wet chemical
analysis to said cell (2) and establish a level of liquid (32) In  enable
control of said process, comprising the steps said cell (2) above the inlet
(23) of said      of (a) defining a predetermined volume of sample (30)
siphon/drain conduit means (6, 17, 22),         to be analyzed and (b)
perfoming said wet chemical means for establishing flow of excess process
20  analysis on said sample (30) by progressively adding liquid out of said
cell (2) volume through said  to said sample a measured flow of liquid
reagent to siphon/drain conduit means (6, 17, 22), to cause  cause
progressive reaction with said sample (30) said siphon/drain conduit means
(6, 17, 22) to fill,  while sensing a parameterof the liquid sample (30) as
means for ceasing flow (17) through said sample  said reaction with said
reagent proceeds, inlet conduit means (7, 20, 21),           25
characterised In that said step (a) of defining said means for creating
siphoning flow through said     volume of sample to be analyzed comprises
pro- siphon/drain conduit means (6, 17, 22) to drain     viding a siphon
cell (2) having a closed volume, excess process liquid from said cell (2)
in the     sample Inlet conduit means (7,20, 21) delivery of manner that
siphoning flow ceases automatically     a flow of process liquid Into said
cell (2), vent when the level of process liquid in said cell  30   means
(27, 29) for flow of vent gas into said cell, volume reaches the level of
said inlet (23) of said  and a siphon/drain conduit means (6,17,22) hav-
siphon/drain conduit means (6, 17,22), therebyto   ing an inlet (23) and an
outlet (25), said conduit define, In said cell (2), a sample of
predetermined  means (6, 17,22) having a first end defining said repeatable
volume (30), and                         inlet (23) downwardly disposed
within the volume said means for performing wet chemical analysis  35  of
said cell (2) with said inlet (23) at a predeter- constructed to perform
said analysis in situ within  mined level spaced from the bottom and top of
said siphon cell (2) by titrating techniques, com-  said cell (2), the
partial volume of said cell (2) prising means (12,18,24) for progressively
deli-    below said inlet (23) sized to define a predeter- vering into said
siphon cell (2) a measured flow of  mined volume of sample (30) to be
analyzed, and liquid reagent to cause progressive reaction with  40  the
partial volume of said cell above the level of sample in situ in said cell
(2), and means forsens-  the inlet (23) enabling additional liquid to be
Intro- ing (9, 10, 11) in situ in said siphon cell (2) a par-  duced into
said cell (2) in the performance of said ameter of the liquid sample as the
reaction with    method, and said conduit means having a second the reagent
proceeds.                               end defining said outlet (25)
downwardly dis- 2. The chemical analyser device of claim 1, whe-  45  posed
outsid the said cell (2) with said outlet (25) rein said means for causing
flow of process liquid     disposed at a predetermined distance (D) below
through said sample inlet conduit means (7, 20, 21)    said Inlet (23),
into said cell (2) is constructed and positioned so that  causing a flow of
process liquid through said after collecting a sample (30) in said cell (2)
and    sample inlet conduit means into said cell to collect establishing a
level of liquid in said cell (2) above the   50  a sample in said cell and
establish a level of liquid inlet (23) of said siphon/drain conduit means
(6, 17,  In said cell above the inlet of said siphon/drain 22), by
continued flow of liquid into said cell volume  conduit means, via said
sample inlet conduit means (7, 20, 21) a flow  continuing to cause flow of
said liquid into said of excess process liquid out of said cell volume
volume via said sample inlet conduit means to through said siphon/drain
conduit means (6, 17, 22) 55  establish flow of excess process liquid out
of said is established to cause said siphon/drain conduit      cell volume
through said drain/siphon conduit means (6, 17, 22) to fill.
means (6,17,22) filling said drain/siphon conduit 3. The chemical analyzer
device of claim 1, whe-    (17), 7    13                  EP 0 214 846 B1
14 aftersaid drain/siphon conduit is filled, ceasing all  17, 22) ein
erstes Ende aufweist, welches den flow through said sample inlet conduit
means and   betreffenden EinlaB (23) fsstlegt, der Innerhalb creating
siphoning flow through said siphon/drain  des genannten Raumes der Zelle
(2) nach unten conduit means (8,17,22) to drain excess process    weisend
angeordnet Ist, liquid from said cell (2), said siphoning flow ceas-   5
wobei der betreffende ElniaB (23) in einer ing automatically when the level
of process liquid  bestlmmten HShe In Abstand vom Boden und von 



in said cell volume reaches the level of said inlet  der Oberseite der
Zelle (2) vorgesehen Ist, (23) of said siphon/drain conduit (17), thereby
wobei das Teiivolumen der Zeile (2) unterhalb defining, in said cell (2) a
sample of predeter-   des EInlasses (23) eine solche Grsae hat, daB mined
repeatable volume, and conducting said  10   sin bestimmtes Volumen der zu
analysierenden step (b) of performing said wet chemical analysis  Probe
(30) festgelegt ist, In situ within said siphon cell (2) comprising, by
tit-  wobei das Telvolumen der Zelle (2) oberhalb der rating techniques,
progressively delivering into   HMhe des Elnlasses (23) die Einf~ihrung
einer said siphon cell (2) a measured flow of liquid rea-  zusit7Izchen
FifOssigkelt In die betreffende Zelle gent to cause progressive reaction
with said  15   (2) wahrend des Betriebs der Vonichtung enmog- sample in
situ in said cell (2), while sensing in situ  lIcht, in said siphon cell
(2) a parameter of the liquid  wobsi die genannte Siphon-/Abfilu-Rohriel-
sample as said reaction with said reagent pro-    tungseinrichtung (8,
17,22) sin zweites Ends auf- ceeds.
welst, welches den AuslaB (25) festlegt, der 8. The titration method of
claim 7, wherein said  20  au~erhalb der betreffenden Zelle (2) nach unten
sample is taken directly from the liquid process      welsend angeordnet
ist, stream of an Industrial plant, the pressure of said   und wobel der
betreffende Auslag (25) In sinem stream serving to produce said flow of
process liquid  besttmmten Abstand (D) unterhalb des genann- through said
inlet conduit means (7, 20, 21) into said  ten EInlasses (23) angeordnet
Ist; cell (2) and Into said drain/siphon conduit (17).  25  sIne
Elnrichtung, die ehnen Strom derProze~flis- sigkelt (7,20,21) durch die
Proben-Einlagrohrili- tungseinrichtung (7, 20, 21) In die betreffende
Anspruche                                             Zeile (2) zum Sammeln
ehner Probe (30) In der betreffenden Zelle (2) bewirkt und die einen 1.
Chemische Analysatorvomichtung zur Bestim-  3o  Pegel (32) der Filssigkelt
in der betreffenden mung eher Charakteristik sines flussigen ProzeB-
Zelle (2) oberhalb des Einlasses (23) dergenann- stromes durch chemische
Naganalyse, um sine           ton Siphon/AbfluB-Rohrleitungseinrichtung (6,
Stauerung des Prozesses zu ernmgllchen,               17,22) festlegt;
wobei die Vorrichtung ese Proben-Zelle (2) zum     sine Elnrlchtung zur
Festiegung sines Stromes Sammeln sines bestimmten Volumens elner zu   35
OberschfissigerProze~flassigkoltaus dem Raum analysierenden Probe (30) und
eine Einrichtung     dergenannten Zelle (2) heraus durch die Siphon- umfagt
zur Durchf~hnjng elnerchemischen Naol-      /Abflu8-Rohdeitungselnrichtung
(6, 17, 22) hin- analyse bezigilch der Probe durch fortschreiten-   durch,
um      sin    FOllen     der des Hlnzusetzen elnes abgemessenen Stromes
Siphon-/AbfluB-Rohdeitungseinrichtung (6, 17, einesfirissigen Reagenzes zu
derProbe, um eine  40  22) zu bewirken; fortschreitende Reaktion der Probe
zu bewirken,    eine Einrichtung zur Beendigung des Stromes wahrend ein
Parameter der Ilf1ssigen Probe         (17) durch die genannte
Proben-Elnlagrohriei- ermittelt wird, wenn die Reaktion mit dem
tungseinrchtung (7,20,21); Reagenz fortschreltet, dadurch gekonazelch.
eine Einrichtung zur Erzeugung elnes Entlee- net, dag In dieVorrichtung
femereingeschlossen   4s  rungsflusses durch die Siphon-IAbfluBRohriei-
sind                                               tungseinrlchtung (6, 17,
22). urn OberschOssige sine eonen geschlossenen Raum aufweisende Si-
Proze~fllssigkeit aus der betreffenden Zelle (2) phon-Zelle (2), die ala
Proben-Zelle (2) dient,   In der Welse abzufuhren, daM der Entieerungs-
sine Proben-Elnlafrohrdeitungseinrichtung (7,      fluB automatisch
aufh8rt, wenn die Hohe der Pro- 20,21) fOr die Abgab elines Stromes
derProzeB-   so  ze~flussIgkeit in dem Zellenraum die Hohe des flissigkelt
in die betreffende Zelle (2);          Elnlasses (23) der betreffenden
Siphon-lAbfluil- sine En0ifltungsehnrichtung (27,29) zum Einstro-
Rohrleltungseinrichtung (6, 17, 22) erreicht, men von Entififungsgas in die
betreffende Zelle    wodurch In der betreffenden Zelle (2) sine Probe (2);
bestlmmten wiederholbaren Volumens (30) feast- esne
Siphon-/AbfluB-Rohrdeltungseinrichtung (8,  s5  gelegt ist; 17,22) mit
elnem ElnlaB (23) und elnem AuslaB      und wobel die zur Durchfihrung der
chemischen (25),                                              Nallanalyse
dlenende Einrichtung, die so kon- wobei die betreffende
Rohreltungseinrichtung (6,   strulert ist, dalI die betreffende Analyse an
Ort |      |  |      |    15                  EP 0 214 846 B1
16 und Stolle Innerhalb der betreffendcen Siphon-  betreffenden chemischen
Nalanalyse nhand .der Zeue (2) durch Titrferungstechniken durchgefuhrt
Probe (30) durch forlschreitendes Hinzusetzen sines wird, Einfichtungen
(12,18,24) zurfortschrelten-  abgemessenen Stromes elnes fi'lssigen
Reagenzes den Abgabe eines abgemessenen Stromes sines    zu der
betreffenden Probe (30), um sine lortschrei- fifisulgen Reagenzes in die
betreffende Siphon-   6   tends Reaktlon mit der betreffenden Probe (30) zu
Zlle (2), um esne fortschreitende Reaktion mit  bewirken, wihrend ein
Parameter der flifssigen der Probe an Ort und Stolle Innerhaib der betref-
Probe ermittelt wird, wenn die Reaktion mit dem 



fenden Zelle (2) hervorzurufen, und eine Einrich-  Reagenz fortschreltit
dadurch gokonnzelchnet, tung (9, 10, 11) umfallt die an Ort und Stills in
daB der genannte Schritt (a) des Festlegens des der betreffenden
Siphon-Zelle (2) einen Paramne-  10  Volumens einer zu analysieranden Probe
die Berelt- ter dir t9ssigen Probe esmittelt, wenn die Reek-  stellung
siner Siphon-Zelle (2) mit elnem geschlosse- tion mit dem Reagenz
fortschreitet.             nen               Raum,                ehner 2.
Chemlsche  Analyeatorvonichtung  nach
Proben-Einlagrohrieltungseinrichtung (7, 20, 21), die Anspruch 1, wobsi die
Elnrichtung, die eine Stromung  einen Strom der Prozelflilssigkeit in die
betreffende der Prozelfl0ssigkit durch die Proben-Elnlallrohriei-  16
Zelie (2) abgibt, elner Entiflftungseinrichtung (27, 29) tungseinrichtung
(7, 20, 21) In die Zelle (2) hinein  fMr das Einstramen eines
Entlftungsgases In die bewirkt, so konstrulert und positonlert Ist, daB
nach  betreffende Zelle und einer Siphon-/AbfluM-Rohrlei- Sammeln elner
Probe (30) in der betreffenden Zelle  tungseinrichtung (6,17, 22) mit elnem
Einlag (23) und (2) und Festiegen elner Hohe der Flfssigkelt In der  einem
Auslal (25) urnfalt, betreffenden Zeile (2) oberhaib des Einlasses (23) der
20  wobel die betreffende Rohrieitungseinrichtung (6,
Siphon4AbfluBiRohdeitungseinrichtung (6, 17, 22)      17, 22) sin erstes
Ends aurwelst, welches den durch fortgesetztes FlieBen der FissLgkeit In
den    genannten ElnlaS (23) festlegt, der Innerhalb des betreffenden
Zellenraum hinein durch die Proben Eln-  Raumes der betreffenden Zelle (2)
nach unten lagrohrisltungseinrichtung (7, 20, 21) hindurch eln   welsend
angeordnet Ist, FluB fiberchissiger Proze~flflssigkeit aus dem   25  wobel
der Elnlal (23) In elner bestimmten HMhe betreffenden Zellenraum heraus
durch die Siphon-      in Abstand vom Boden und der Oberseite der
/AbfluB-Rohrieltungseinrichtung (8, 17, 22) geschaf-   Zelle (2) vorgesehen
Ist, wobel das Tellvolumen fen    wird,    um     des    FulIen    der
der Zelle (23) unterhalb des Einiasses (23) so
Siphon4AbfluB-Rohdeltungseinrichtung (6,17,22)zu      grog lst, da eln
bestimmtesVolumen derzu ana- bewirken.
30      lysierenden Probe (30) festgelegt Ist, wobel das 3. Chemische
Analysatorvorrichtung  nach          Teilvolumen derZelleoberhalb der H~he
des Emn- Anspruch 1, wobel die Elnrichtung zur Erzeugung       lasses (23)
die Einfflhrung einer zusfitzlichen sines Entleerungsflusses sine
Einrichtung umfaSt,     FlOssigiceit In die betreffende Zelle (2) Im Zuge
die das FlieBen der FIOssigicelt brtsetzt, umr das File-  der Ausfthrung
des Verfahrens ermmglicht, Ben elner Gberschtssigen. Prozellfilssigkelt aus
36  wobel die genannte Rohdeltungselnrichtung sin dem Zdlenmaum heraus
durch die betreffbnde Si-       zweibts Ends aufwebst, welchis den AuslaB
(25) phon-/Abffu-Rohrieitungselnrlchtung (6,17,22) her-    festiegt, der
aulerhalb der betreffenden Zelle (2) vorzurufen,
nach unten weisend angeordnet ist, und wobel 4. Chemische
Analysatorvonichtung  nach           derAuslal (25) In enen bestimmten
Abstand (D) Anspruch 1, wobel die Einrichtung zur Erzeugung  4o   unterhaib
des Elnlasses (23) angeordnet Ist; sines Entleerungsflusses eine
Einrichtung zur Aus-    daB sin FlRegien der ProzesflIssigkeit durch die
Obung einer Saugwirkung auf den AuslaB (25)           betreffende
Proben-EinlaBrohdeitungseinrich- umfast
tung In die genannte Zelle bewikt wird, um sine 5. Chemische
Analysatorvorrichtung nach ir-        Probe In der Zelle zu sammeln und um
einen gendelnem vorhergehenden Anspruch; wobel die  45
FiCIssigkeitspegel der Firissigkeit In der Zeolf Einrichtung zur
Ennittelung sine lonen-Meosonde (9)   oberhalb des Elnlasses der
Siphon-AbfluB-Rohr- undl/oder sei  Temperatur-Megsonde (10) undloder
leitungselnrichtung hervorzumufen, sine LelWhigIeits-MeSsonde (11) umfa.t.
daB das Fliegen der betreffenden Fl~sslgkeit in 6. Chemische
Analysatorvorrichtung nach ir-        den genannten Raum durch die
Proben-EinlaB- gendeinem vorhergehenden Anspruch, umrfassend   6o
rohdeltungseinrichtung fortgesetzt bewirkt wird, fernereinen Innerhalb
dergenannten Siphon-Zelle (2)   um ein Herausiflesen Oberschilssiger
ProzeB- positionlerten R0hrstab (15).                         fi~ssigiit
aus dem Zellenraurn durch die AbfluB- 7. VerrahrenzurBestimmung
einerCharalcterlstlk    /Siphon-Rohrieltungsafnrichtung  (6, 17, 22) sines
fl0ssigen Prozellstromes durch chemische        hervorzurufen, wobel die
betreffende AbfluS- NaBanalyse, ur sine Stbuerung des betreffenden   as
/Siphonrohrieltung (17) gefilt wird, Prozesses zu enn5glichen, umfassend
die Schritte      daB nach Fallen der AbfluB-Slphonrohieltung (a) Festiegen
efnes bestimmten Volumens der zu        der GesamifiuB durch dle
Proben-EinlaBrohrie- analyslerenden Probe (30) und (b) Ausfflhren der
tung beendet und sin EntleerungsfluB durch die 9 1111111111111111111111111
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Siphon-IAbfluB-Rohrteitungseinrichtung (S. 17,     dans Is volume de la
cellule (2) avec Ientree (23) 22) hervorgerufen wird, um Oberschrlssige
Pro-     A un niveau pr6dtesrmin6 espace du fond et du zefllssigbkeit aus
der Zelle (2) abzuffhren,       dessus de la cellule (2), le volume partial
de ia wobel der betreffende EntleerungsfiuB automa-      cellule (2)
au-dessous de I'entree (23) dimension- tisch aufhort, wenn der Pegel der
ProzeMllissIg-   5  nee pour definir un volume priditermini keit Innerhalb
des Zellenraumes die HMhe des       d'chantiilon (30) a analyser, et le
volume partiel Einlasses (23) derSiphon-AbfluBrohrieitung (17)    de la
cellule (2) au-dessus du niveau de rentrie 



errelcht, wodurch In der betreffenden Zelle (2) el-  (23) permettant
li'ntroduction de liquid. supple- no Probe elnes bestImmten wiederholbaren
Volu-     mentalre dans la cellule (2) pendant le fonction- mens festgelegt
Ist, und daB die Durchfiihrung   10  nement du dispositif, et les conduites
de des Schrittes (b), derAusfhrung derchemischen      siphonlevacuation (6,
17, 22) ayant une seconds NaBanalyse an Ort und Stelle Innerhalb der Si-
extrdmitN difinissant la sortie (25) disposde vers phon-Zelle (2) durch
Titrlerungsverfahren die fort-  le basa A 'exterieur de la cellule (2) avec
la sortie schreltende  Abgabe  elnes  abgemessenen           (25) disposie
A une distance priditerminis (D) Filisslgkeltsetromes sines flOssigen
Reagenzes  i5  au-dessous de Ientrie (23), in die betreffende Slphon-Zelle
(2) umfalt, urn si-  des moyens pour provoquer l'ecoulement du ne
fortschreitende Reaktion mit der betreffenden   liquids de processus (7,
20, 21) A travers les Probe an Ort und Stells in der betreffenden Zelfe
conduites d'admlssion d'echantillon (7, 20, 21) (2) zu bewirken, wihrend an
Ort und Stolle in der  dans la cellule (2) pour recueillir un 6chantillon
SIphon-Zelle (2) sin Parameter der flflssigen   20  (30) dana la cellule
(2) et etablir un niveau de Probe ermltteit wird, wenn die Reaktion mit dem
liquid. (32) dans la cellule (2) au-dessus de Reagenz fortschreitet.
I'entree (23) des conduites de siphonlivdangs (8, 8. Titrterungsverfahren
nach Anspruch 7, wobel     17,22), die Probe direkdtausdemnfifssigen
Prozeftstrom elner   des moyens pour etablir le passage de liquid. de
Industrieanlage entnommen wird, wobel der Druck  25    processus
excedentaire s'ecoulant hors du des betreffenden Stromes dazu dient, des
File~en der   volume de cellule (2) par les conduite de ProzeGflfisaigkeit
durch die EinlaB-Rohrieitungsein-   aiphonhvidange (6, 17, 22) pour
entrainer le ren- richtung (7, 20, 21) In die Zelle (2) und In die AbfluB-
plissage des condultes de siphon/vidangs (6, 17, /Siphon-Rohrieitung (17)
hervorzurufen.                22), 30      des moyens pour Interrompre le
flux (17) A travers les conduites d'admission d'ichantillon (7, 20,
Revendlcations                                         21), des moyens pour
creer le flux de siphonnage A i. Disposidf d'analyse chimique pour la
determi-   travers lee conduites de siphon/vIdange (6, 17, nation d'une
caractiristique dun courant de proces-  35  22) pour evacuer le liquide de
processus exci- sus liquid. par analyse chimique par vole humide
dentaire A partir de la cellule (2) de telle manibre pour permettre l
regulation des processus, 1l dispo-  que le flux de siphonnage cesse
autornatique- sitifcomprenant une cellule d'chantillon (2) destinie  ment
lorsque le niveau, de liquids de processus A recueillir un volume
priditermin6 d'echantillon (30)  dans Is volume de la cellule atteint ie
nlveau de a analyseretdes moyens poureffectuert'analyse chl-  40  I'entree
(23) des conduites de siphon/vidange (8, mique par vole humide sur
1'ichantillon en ajoutaht    17, 22), difinissant ainsi dane la ceilule (2)
un progressivement A l'echanfillon un flux mesuri de      echantillon de
volume predetermine repetable riactif liquid. pour provoquer la riaction
progressive  (30), ot avec l'echantillon tout on captant un parambtre de
des moyens poureffectuerl'analysechimlque par i'ichantillon liquid. A
mesure quo se deroule la rMos   45  vole humide, construits pour
effectuerl'analyse in don avec le rdactif, caracterise par 1'incorporation
situ a l'interieur de la cellule de siphon (2) par des supplementaire dana
Is dispositif:                    techniques de titrage, comprenant des
moyens d'une cellule de siphon (2) comportant un volume   (12, 18, 24) pour
amener progressivement dane fermo qul sert de cellule d'echantillon (2),
la cellule do siphon (2) un flux mesuri de reactif des moyens do condulte
d'admission d'echantil-  50  liquide pour provoquer la reaction progressive
Ion (7, 20, 21) pour amener un flux de liquide de  avec l'echantillon In
situ dane la cellule (2) et des processus dans la cellule (2),
moyens pour ditecter (9, 10, 11) in situ dans la des moyens de purge
(27,29) pour le flux des gaz   cellule de siphon (2) un parambtre de
l'echantillon de purge dans la cellule (2),                      liquids A
mesure que se deroule la riaction avoc une conduite de siphonlivacuation
(6, 17, 22)  65  le riactif. comportant une entrie (23) etuns sortie (25),
les  2. Dispositif d'analyse chimique selon la revendi- condultes (8, 17,
22) ayant une premiAre extre-  cation 1, dans lequel les moyens destines A
entralner miti diflnissantl'entrde (23) dispose ver sle bas  1icoulement du
liquids de processusa A travers les 10 11111111 111111 111111111111111 *
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conduites d'admission d'echantilon (7, 20, 21) dans    dbsposie vers le bas
a l'intei~eur du volume do la la cellule (2) est constrult et positlonn6 de
fagon    cellule (2) avec l'oriflce d'sdmission (23) A un qu'apres
avoirrecuelfil un 6chantillon (30) dansala col-  ritesau prIdCterninin
espace du fond et du des- lule (2) et apres avoir etabli un niveau de
liquid. dens  sue de o8 cellule (2), 1o volume partlel de la cellulo la
cellule (2) au-dessus de I'admission (23) des   s   (2) au-dessous de
lorifice d'admi9io0n (23) conduites de siphonlvidange (6, 17, 22) par le
flux    dimens[onn6 pour deflnlr un volume pred6tor- 



continu do liquids dansle volume de cellule par l'inter-  min6
d'6chantfilon (30) A analyser, ot io volume m6dlaire des conduites
d'admission d'fchantfflon (7,   partiel de la cellule au-dessus du niveau
de ltorl- 20, 21) un flux de liquide de processus excedentaire  fice
d'admission (23) permettant d'introduire du s'ecoulant de la cellule par
les condultes de   10    liquids supplimentalre dans (a celfule (2) pour
siphonrvdange (6, 17, 22) est etabil pour provoquer   ]Oexecution du
proc6d6, et lea conduites presen- le remplisasge de conduit. de
siphon/vidange (6, 17,  tant une seconds Oxtrimit6 d6finissantl'orifce, de
22).                                                   sortie (26) dlsposee
vers leba a l'ext6rbeurde la 3. DIsposIff d'analyse chimique selon la
revendl-  cellulo (2) avec l'ortfice de sortie (26) dispose a cation 1,
dans tequel lea moyens destnes a creer to  1S  une distance pridetermninee
(0) au-dessous de flux de siphonnage comprennent des moyens aptes a
l'orifice d'admission (23), faire poursulvre to flux de liquid. pour
6tablir un flux  provoquer un flux de liquids de processus a tra- de
Ulquido de processus excedentaire s'ecoulant de la  vers les conduites
d'admissiond'echantillon dans *      cellule  par l'intermddiare. des
conduites  de        la cellule pour recueoilir un 6chantillon dans cel-
siphon/vidange (6, 17, 22).                   20      le-cl et etablir un
niveau de liquid. dans la cellule 4. Dispositif d'analyse selon la
revendicatton 1,  au-dessus de l'orflce de l'admission des condul- dans
lequel des moyens destines a crder le flux de     tea de slphontvidange,
aiphonnage comprennent des moyens aptes A appil-       poursuivre
t'ecoulement du liquid. dans le quer une aspiration a l'orlfice de sortie
(25),        volume  par rlntermndialre  des  condultes 5. DISpositlf
d'analyse chimique selon hune quel-  2s  d'admisslon d'echantillon pour
6tabtir le flux de conque des revendications precedentes, dans lequel
liquIds de processus excedentaire s'ecoulant les moyens de detectlon
comprennent une sonde de       hors de la cellule A travers lea condultes
de ditectlon lonique (9) et/ou une sonde de ditection de  vidangelsiphon
(6, 17, 22) remplissant la temperature (10) etlou une sonde de detection de
conduit. de vidange/lsiphon (17), conductiviti (11).
30       aprbs avolr renpIl la condulte vidangeuliphon, 6. Diapositif
d'analyse chimique selon l'une quol-  Interrompre tout flux a travers lea
conduites *     conque des revendications pricidentes, comprenant
d'admisslon d'ichantillon et creer un passage de de plus une barre
d'agitation (15) posltionnie a MlMnt-  siphonnago  A  travers  lea
condultes  de rieur de la ceilule de siphonnage (2).
siphonlvIdange (8, 17, 22) pour vidanger tout 7. Procede pour la
ditermnination d'une caracte-  36  liquid. de processus excedentalre de la
cellule ristique d'un courantde processus liquid. pgranalyse   (2), ce flux
do siphonnage s'lnterrompant auto- chimique parvote humide pour pormettre
Ia rbgulatlon   matiquement lorsque le niveau du liqulde de pro- de ces
processus, comprenant lea etapes consistant     cessus dans la cellule
atteint le niveau A (a) definir un volume predetermine d'ichantfllon
d'admission (23) de la conduite siphonlvidange (30) A analyseret (b)
effectuer I'analyse chimique par  40  (17), definissant ainal dans chaque
cellule (2) un vole humide sur l'dchantillon (30) en apoutant progres-
dchaniflton de volume predeteonlnd rdptasble, et alvement &l rlchantillon
un flux mesurd de riactif     condutre I'etape (b) d'execution de l'analyse
chi- liquid. pour provoquer la riactlon progressive avec    mique par vole
humide In situ 3 I'intbrleur de la l'echantillon (30) tout en ditectant un
parambtre de   cellule de siphon (2) comprenant, par des techni-
I'echantillon liquids (30) a mesure que.se deroule la  45  ques de titrage,
l'amenee progressive dans la cel- reaction avec is reactif,
lute de siphon (2) d'un flux mesure de reactf caractirisi on ce quo l'tMape
consistantA (a) deif-  liquids pour provoquer la reactlon progressive nir
Is volume d'dchantillon analysi comprend la    avec, rlchantillon in situ
dans la cellule (2) tout en miss en oeuvre d'une cellule de siphon (2)
captant In situ dans la cellule de siphon (2) un comportant un volume
fermn, lea conduitos   60      parametre de I'ichantiilon de liquids d
mesure d'admission d'ichantillon (7, 20, 21) pour F'ame-   quo as deroule
la reaction avec le reactif. nee d'un flux de liquids de processus dansla
col-   8. Procidi de titrage selon le revendication 7, Mue (2), des moyens
de purge (27, 29) pour      dansa tquel l'c0hantillon est pris directement
du cou- I'ecoulement des gaz de purge dans la cellule, et  rant de
processus liquid. d'une usine industrielle la des conduites de
siphon/vidange (6, 17, 22)  5s  pression du courant servant a produire Is
flux de comportant une admission (23) et une sortie (25),  liquid. de
proceassus a travers les conduites d'admis- les conduites (8, 17,22)
presentantune premlire  sion (7, 20, 21) dans la cellule (2) et dans la
conduito eoxtrmit6 difinissant l'oriflce d'admission (23)  vidangelslphon
(17). 11    


