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Description

This invention relates generally to on-line procesas
instruments or systems for monitoring the compo-
sition of liquid media in a process plant. More particu-
larly, the invention consists of a chemical analyzer
device for determination of a characterietic of a liquid
process siream by wet chemical analysis to enable
controf of the process, said device comprising a
sample cell for collection of a predetermined voluma
of sampls to be analyzed and means for performing
wet chemical analysls on the sample by progressively
adding to the sample a measured flow of liquid rea-
gent to cause progressive reaction with sample while
aensing a parameter of the liquid sample as the reac-
tion with the reagent proceeds.

Process instruments are used to perform chem-
ical analyses in multi-stage processes to ensure pro-
duct quality is maintained and to save snergy and raw
material. Thase banefits result from operating within
closer tolerances and from the quicker corrective res-
ponse to inefficient conditions. Process instrument
hardware for evaluation of liquid media is typlcally
divided Into two general categories based, in part, on
whether the sampling of an accurate volume of Jiquid
is important in the measurement process and whather
the sample is conditionsd. Instruments directly in the
process siream, l.e., "in-line", do not condition the
sample, nor do they nesd an accurate volume of
sampie for testing since they are always subject to the
same flow cross-gection of liquid. The information
suppliad by these insttumants s continuous, but pre-
cision and accuracy are low. Examples of such types
of instruments are pH elecirodes, ion-selective slec-
trodes, oxidation-reduction potential electrodes, and
specific gravity and conductivity inatruments.

The second category of instruments consiats typi-
cally of laboratory-type equipment ruggedized for
industrial application. In these special process instru-
ments, often referred to as “on-line®, the liquid sample
is removed from the process stream, conditioned to
standard test conditions by reducing pressure and
temperature, flitered to ramoave contaminants and sol~
ids, transfered as a known volume to a sacond cell
in the instrument and reacted with chemicals prior to
measuremnsnt of a specific component or characteri-
gtic. Tha data from this type of instrument is diacrete,
being obtained at intervals of from one fo twenty
minutes, with precision and accuracy comparable to
that obtainad in a chamical jaboratory. The need to
make operation sutomatic and the hardware particu-
larly rugged are the significant differences from instru-
ments designead solely for laboratory use, but these
instruments stili require a sophisticated operator in
arder {0 abfain proper test results, Examples of this
type of instrument are titrators and colourimeters, Tit-
rators and their use in chemical determinations are
described generally in "Process Instruments and Con~
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trols Handboolk®, Third Editlon (1985), Editor-in-Chief,
Douglas M. Considine at p.6.98 st seq. FR-A-2508
453 describes a device for the determination of a
quantity of liquid using, amongst other means, a
slphon/drain conduit.

Objectivas of the present invention include : to
provide an on-ine instrument capable of capturing a
liquid sample from a process stream, for measure-
ment of a characteristic with high repeatability ; to pro-
vide an on-line instrument capable of precision,
accuracy and rellabllity without complex Interconnec-
ted assemblies and delicate precision parts typical of
laboratory-type on line instruments ; and to provide an
on-line Instrument capable of reliable operation while
interfacing with process environments with difflcult
conditions of temperature, chemical composition or
contamination,

According to the invention it is realized that
increase In pracision of repeatedly capturing a small
volume of liquid can be achievad by employing a
downwardly directed drain Inlet pracisely located at
the desired liquid level of a chiamber and applying
pressure conditions to cause flow of excess liquid
upwardly from the captured volume until the liquid
level reachas the inlet and entry of air distrupts the lig-
uid-transfer effect. It is found that, by establishing the
leve! in this way, the wettability of the substance defi-
ning the inlet does not substantially affect the accu-
racy of the level achieved, hence an unusually
accurate voluma can be repeatedly achieved, despite
differences in the character of the liquid from one
sample to another. In the case of 28 10 ml sample,
accuracies of 1% repsatabllity can be achleved, in
which 1% may represent only one smell drop.

According to the invention there is provided a
chemical analyser device as mantioned before,

characterised by the further inclusion In said
device of

a siphon cell having a closed volume that serves
as said sample call,
sample inlet conduit means for delivery of a flow
of process liquid into said cell,
vent means for flow of vent gas into said cell,
a siphon/drain conduit means having an inlet and
an outlet, said conduit means having a first end
defining sald inlet downwardly disposed within
the volume of said cell with said inlet at a pre-
determined lsvel spaced from the bottom and top
of sald celi, the pastial volume of said cell balow
said inlet sized to define a predetermined volume
of sample to be analyzed, and the partial volume
of said cell above the level of the inlet enabling
additional liquid to be infroduced into said celi dur-
ing the operation of said device, and said
siphon/drain conduit means having a second end
deflning sald outlst downwardly disposed outside
said celi with sald outlet disposed at a predeter-
mined distance balow said inlet,
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means for causing flow of process liquid through
said sample Inlet conduit means Into said celi to
collect a sample in said cell and establish a fevel
of liquid in said cell above the inlet of said
siphon/drain conduit means,
means for establishing flow of excess process
liquid out of said cell volume through sald
siphowdrain conduit means, to cause said
siphon/drain conduit means to fill,
means for ceasing flow through said sample inlet
condult means,
means for creating siphoning flow through said
siphon/drain conduit means to draln excess pro-
cess liquid from said cell in the manner that
siphoning flow ceases automatically when the
level of procass liquid in said cell volume reaches
the level of sald inlet of said siphon/drain conduit
means, thereby to define, In said cell, a sample of
predetermined repeatable volume, and
aaid means for performing we! chemical analysis
constructed to perform said analysis in situ within
said siphon cell by titrating techniques, compris-
ing means for progressively dellvering Into said
siphon cell a measured flow of liquid reagent to
cause progressive reaction with sample in situ in
sakd cell, and means for sensing in situ in said
siphon cell a paramater of the fiquid sample as the
reaction with the reagent proceeds.
in a preferred embodiment said means for caus-
ing flow of process liquid through said sample inlet
conduit means into said cell may be constructed and
positioned so that, after collecting & sample in said
cell and establishing a level of liquid in said cell above
tha injet of sald siphon/drain conduit means, by con-
tinued flow of liquid into said cell volume via sald

sample inlet condult means a flow of excess process

liquid out of said cell volumae through said siphon/drain
condult means Is established to cause said
siphon/drain conduit means to fill.

Moreover, said msans for creating siphoning flow
may comprise means for conlinuing flow of liquid to
sstablish flow of excess process liquid out of said cell
volume through said siphon/drain conduit means.
Also, said means for creating siphening flow may
comprise means for applying suction to said outlet.

The means for sensing may comprise an ion
sensing probe and/or a tempsrature sensing probe
and/or a conductivity sensing probe. The chemical
analyser may further comprise a stir bar positioned
within said cell.

According to another aspect of the invention,
there is provided a method for determination of a
charactaristic of & liquid process stream by wet chem-
ical analysls to snable control of said process, com-
prising the steps of (a} defining a predetermined
volume of sample to be analyzed and (b) performing
said wet chemical analysis on said sample by prog-
ressively adding to sald sample a measured flow of
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liquid reagent to causgs progressive reaction with said
sample whils sensing a parameter of the liquid
sample as said reaction with sald reagent proceeds,
characterised in that said step (a) of defining said
valume of sample to be analyzed comprises providing
a siphon cell having a ciosed volume, sample inlet
conduit means for deitvary of a flow of prooess Hquid
into said cell, vent means for flow of vent gas Into sald
cell, and a siphon/drain conduit means having an inlet
and an outiet, said conduit means having a first end
defining said inlet downwardly disposed within the
volume of said cell with sald inlet at a predetermined
level spaced from the bottom and top of said cell, the
partial volume of said cell below said inlet sized to
define a predetsrmined volume of sample to be
analyzed, and the partial volume of sald cell above the
jevel of the inlet snabling additional liquid to be intro-
duced into sald cell in the performance of said
method, and sald conduit means having a second end
dsfining sald outlet downwardly disposed cutside said
cell with said outiet disposed at & predetermined dis-
tanca below sald inlet,

causing a flow of process liquid through said
sample iniet conduit means into sald ceii to collect a
sample in said cell and establish a level of liquid In
said cell above the inlet of said siphon/drain conduit
means,

continuing to cause flow of said liquid into said
volume via said sample inlet conduit means to estab-
tish flow of excess process liquid out of said cell
volume through said drain/siphon conduit means, fil-
ling said drain/siphon conduit,

after said draln/siphon conduitis filled, ceasing all
fiow through said sample inlet conduit means and
creating siphoning flow through said siphon/drain
condult means fo drain excess process liquid from
sald cell, said siphoning flow ceasing automatically
when the level of process liquid in said cell volume
reaches the lavel of said inlet of sald siphon/drain con-
dult, theraby defining, in said cell, a sample of pre-
datermined repeatable volums, and conducting said
step (b) of performing said wet chamical analysis in
sltu within sald siphon cell comprising, by titrating
technigues, progressively delivering into sald siphon
cell a measured flow of liquid reagent (o cause pro-
greasive reaction with said sample in sltu in said cell,
while sensing in situ in said siphon cell a parameter
of the liquid sample as sald reaction with sald reagent
proceads,

The sample may be taken diractly from the liquid
process stream of an industrial plant, the pressure of
said stream serving to producs said flow of process
liquld through said inlet conduit means into salid cefl
and into sald drain/siphon conduit.

The pressnt invention ls particularly directed to
an improved arrangement of hardware for removing a
sample from the process stream, capluring a precise
repeatable volume of the sample liquid and allowing
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a controlied chemical reaction to occur involving the
sample in the same hardware prior to measurements
baing made on the reacted sample. The design of the
device to be used according to the present invention
eliminates the need for: (1) accurate and precise
sample metering pumps ; or (2) valving arrangements
or other complex fluid handling equipment to capture
a precias volums of the sample. The invention uses a
very simple arrengement of a partially pressurized cell
and gravity activated siphon and so is arelatively sim-
ple system lacking parts which are prone to fallure
when in contact with a aample stream.

in preferred practice, the parts that are inciuded
in the instrument of the present inventicn include : {1)
msans for on-{ine sampling of the process stream in
a volumetrically precise and repsatable manner at
predetermined intervals ; (2) means for introducing
reagents to the reaction call to condition the sample ;
(3} means for Introducing a tikant relevant to the
measursment to be made to the reaction cell ; and (4)
means for introducing a calibrant into the reaction cell
in piace of the sample in a volumetrically precise and
repeatabie manner such that itcan be analyzed to cor-
rect for changes in the measuring instrument and this
assembly.

For a better undarstanding of the invention and to
show how the same can be carrled Into effect, refer-
ence will now ba made, by way of example only, to the
accompanying drawings, wherein :

Figs. 1a to 1c are elsvations of sides at right

angles to each other viewed in turn of an assem-

bled sampling reaction celi/manifold for a device
embodying this invention, with all parts in place ;

Flg. 2 is an exploded view of tha sampling/reac-

tion cell/manifold combination of Figs. 1a to 1¢

with all relevant parts shown ;

Fig. 3 is a side elevation, taken In section, of the

assembled sampling reaction cell/manifold of the

invention ; and

Figs. 3a throcugh 3h are sequential side ele-

vations, {aken in ssction, of the sample capture

process of the Invention.

Refarring now to the drawings, Figs. 1a to 1c
show an on-line wet chemical analyzer consisting of
a complete sampling/reaction assembly as it would
exist in an on-line process installation. The attach-
ment of plumbing lines and tubing to the plurality of
connections for introduction of fiulds would be ali that
would be needed to make it ready for use. As shown,
a manifold block 1 is the junction point for a plurality
of connections for flows of fluid inciuding sample inlet
connection 7, siphon/wasta connection 8, air vent
connection 5, titrant connection 14, standard or calib-
rant connection 12, and reagent connection 13. Sec-
ured to the manifold block through the uss of clamp
knobs 4 and clamp rods 8 is a sampling reaction cell
2, A piurality of orifices in the manifold block 1 Is pro-
vided for installing lon sensing probes 9, temperature
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sansing probes 10, and conductivity sensing probes
11. A clamp plate 3 is used to compress seals 19 (see
Flg. 2) around the previously described probes 8, 10
and 11 to prevent leakage of liquids or air.

In Fig. 2, the remaining parts of the assembly are
plctured, inciuding the aforementioned seala 49,
additional seals 16, to prevent leakage of liquids or air
between the cell 2 and manifold 1, a magnetic stir bar
15 to agitate the captured sample during reaction or
messurement, a drain/siphon fitting 17 used to estab-
lish the gravity siphon and leave a precise volume of
sampie In the celt and a titrant fitting 18 to introduce
titrant required for the measurement. All of the items
described are constructed of materials Inert to the
sample stream and which are such as to minimize
deterioration and clogging and increase service life
and reltabiiity,

The operation of this amangement, which prefer-
ably is prsformsd by a CPU wmicroprecessor prog-
ramed for the task, la as follows, with reference to
Figs. 3 and 3a through 3h.

In Fig. 3, cell 2 and manifold 1 are shown in sec-
tion, with siphon/waste fitting 17 and titrant fitting 18
axtending into the call. Sample inlet piping 20 extands
from a process stream connection {not shown),
through wvalve 21, to sample inlet fitihg 7.
Siphon/drain piping 22 extends from siphon/waste
conneciion 8, to a distance, D, below the inlet opening
to siphon/waste fitting 17 within the cell, D, being
galected to establish a pressure differantiat between
the inlet 23 of siphon/drain fitting 17 and the ocutiet 25
of siphon/drain piping 22 sufficient to atart and main-
tain gravity siphon flow, as wili be deacribed below,
¢.g., a pressure differential of about & inches of water.
Titrant piping 24 detivers titrating fluid from a source,
through a metering pump, and into the cell via titrant
connection 14 and fitting 18. The vent fine from the
call to fitting 5 (Flg. 1a) lies bshind the siphon/drain
line and is omiited for clarity. The vent line terminates
in vent piping 27 and valve 29, which may be level, as
shown, or elevated. The internal lines from standard
and reagent fitfings 12, 13, and the Internal compo-
nents of probes and sensors 9, 11 are also omitted for
clarity.

Refearring to Fig. 3a, with the vent valve 28 open,
typlcally to the atmosaphere, the sample valve 21 Is
cpened, causing pressurized sample 30 to flow via
inlet piping 20 from the lquid process stream. The
vent valve 29 is kept open as sample 30 fills the cell
from the bottom, displacing entrapped air through the
vent plping 27 and valve 29, and also through the
giphon/waste piping 22, until the cefl is about half full,
with the liquid levei 32 above the iniet end 23 of the
siphon/waste fitting 17 {Fig. 3b). This is typically
determined by time, based on the volume fiow rate
through sample inlet piping 20, as programmed into
the CPU microprocessor by operating personnel.

The vent valve 29 is then closed as pressurized
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sample continues to flow through inlet piping 20 into
cell 2. As the cell volume is now closed, excess
sample 30 Is forced to flow out of the cell through
siphon/drain piping 22 (Fig. 3c). After the siphon/drain
piping is filled, the sample vaive 21 is closed to stop
flow of sample Into the cell. The air vent valve 29 is
aiso In closed position at this point, so all fiow is atop-
pead (Fig. 3d).

The air vent valve 29 is then reopened, allowing
flow of the sample liquid held in the siphon/drain fitting
17 and piping 22 (Fig. 3s). The gravity siphon action
continues until the Siquid level 32 of sample in cell 2
falls below the inlst end 23 of siphon/waste fitting 17,
opening the inlet end of the tube to air in the cell,
breaking siphon and leaving a precisely repeatable
volume of sample liquid remaining in the cell (Fig. 3f),

The open air vent valve and exposed inlet end of
the siphon/drain line in the cel! aliow the drain line to
empty (Fig. 3g), leaving a captured sample of liquid of
volume repeatable, 8.g., within + 1/2%, from sample
to sample. (The volume of cell 2 and the sample
volume capturad are selected on the basis of the pro-
cass ta be monitored, and the nature of the testing to
be performed. For example, the cell volume may be
40 ml, and the captured sample volume 20 ml, or the
cell volume may be 70 ml, and the captured sample
volume 8 ml, 8.g., where the process jiquid is concen-
trated, and relatively larger volumes of additives are
required.)

At this point, depending on the characteristic or
component to be determined and the test to be per-
formed, a measured volume, accurate to about + 1%
with a standard titrant pump, of titrant or reagent, or
bath, are added Into the celi. A chemical reaction may
be Induced, and the desired characteristic or compo-
nent measured, typically for variation from a standard.

In the procass sequsnce described above, the
cell was shown as initially empty. Typically, however,
the reacted sample liquid from the previous cycle
must b purged from the cell before the next sample
is taken. Due to the addition of titrant during testing of
the previous sample, the liquid level In the cell is
above the Inlet of the siphon/drain fitting, e.g., in a sys-
tem for capturing & sample volume of 8 mi, the final
test volume In the cell may be 40 to 50 ml. Flow of
liquid through the siphon/drain conduit is established
by opening the sample inlet vaive 21 with the vent
vaive 29 closed. Vent valve 29 Is then opened and
sample iniet vaive 21 is closed. Gravity siphon flow
through the siphon drain fitting 17 and piping 22 con-
tinues unti only the capture volume remains in the
cell. The condition established in Fig. 3¢ Is maintainsd
to statistically purge the volume of sample remaining
in the cell, e.g., 9ix to eight volume exchanges are
typically sufficient to provide a captured sample that
is better than 85% clean.

At appropriate intervals, e.g., after a predeter-
mined number of process samples are run, a calibrat-
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ing liquid is allowed to flow Into cell 2. The calibrating
{iquid is captured In the same manner as the volume
of sample described above. The addition of reagent or
titrant is carried out in the same manner. Measure-
ment of the calibrating liquid characteristic or compo-
nent allows for recallbration of the electrodes,
sensors and probes to correct for change in the sys-
tem, as typically will ocour over tims. It atso sllows the
operator to compare on-line process readings with a
periodic reading on a sample of known characteristic.
Examples of procesees where this is of particular
value include :
Steady-state processes, such as maintenance of
peroxide at optimum concentration in cotton fab-
ric bleaching. As peroxide is continuously added
{solution addition) and depleted (in bleaching
action), the concentration changes over & fairly
narrow range. At too high a concentation of
peroxide, the fabric Is damaged, and at too low a
concentration, the fabric Is inadequately treated.
A sample taken at the optimum concentration,
prepared to ease sample handling (e.g. fiitered),
provides a good calibrating solution.
Depletion processas, such as plating copper onto
inert medium in the manufacture of printed circuit
boards. In this process, the copper concentration
is constantly decreasing as the copper is depo-
sited on the board. Monitoring can help prevent
excessively low concentrations of copper, which
result in unacceaptably uneven coverage. For this
process, an exact sample of the plating bath,
including interfering additives, under conditions
slightly above the minimum copper concentration
situation gives maximum precision (through stan-
dardization) at the critical end of the process
range, when additional copper must be added to
the bath.
Saturation processes, such as waste treatment in
which copper lons in solution are precipitated out
to prevent their diecharge to the general snviron-
ment. Typically, a chemical is added to cause this
to occur, based on an assumed inflow of copper
ions. During high-inflow periods, the solution can
become overioaded with copper, requiring addi-
tion of greater amounts of the treating chemical.
A callbrating fiquid near this upper limit gives
maximum precision.
By way of sxample only, one specific testing pro-
cadure will now be described.

Exampie

Caustic scrubber, e.g., sodium hydroxide, is pum-
ped from a batch holding tank through pipss In
petrochemical plants to remove, i.e., "scrub®, danger-
ous chemicals lesking from pipe valves and fitlings.
The concentration of caustic solution In the batch tank
is monitorsd to ensure effective and efficient mainte-
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nance of a safe operating snvironment within the
plant.

As scrubbing procseds, the concentration of the
caustic solution is reduced due to the intended chem-
ical reaction of the caustic with chemicals in the plpes
and the dissolution of additional scrubbed chemicals.
The initiaf concentration of the NaOH Is about 20 per-
cent and the operation continues until the NaOH
bacomes ineffective at some low concaniration, e.g.,
abaut 2-5 percent. The process is then siopped and
the holding tank Is replenished with fresh solution,
Since scrubbing is carried out continuousty, a second
holding tank is kept ready for use when the first tank
is being recharged.

The concentration of the caustic solution Is
analyzed by simple acid-based analysis to an
endpoint, as sensed by a pH electrode, using the on-
line wet chemical analyzer of the invention, as will now
be described. With vent valve 28 open, sample valve
21 Is opened allowing NaCH to flow through sample
inlet piping 20 into the volume of cell 2. After a pre-
determined time, programmed Into the assoclated
CPU microprocessor, when the liquid level in the cell
is above the inlet end 23 of siphon/drain fitting 17, vent
vaive 28 is closed to cause flow of liquid through fitting
17 and siphon/drain plping 22. After a volume of flow
calculated to flush the previous sample from the celf
and provide a new sample of desired cleanliness,
e.g., 160 ml., sample inlet valve 21 is closed and all
flow stops.

Vent vaive 29 is opened and excess sample fluid
flows through siphon/drain piping 22 and fitting 17
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,
and the liquid In fitting 17 and siphon/drain piping 22
empties from outiet 25,

There remains within the cell a captured sampie
of repeatable volume, e.9., 8 ml., for analysis. To the
captured sample there is addad, via reagent connec-
tion 13, 20 ml of barium chloride to counteract the pre-
sence of carbonate, usually found in the scrubber
solution, which Interferes with the acid-based titration
analysis of the sample. A titrate of 3N (Normal) hyd-
rochloric acid (HC1) is matered into the cell via titrant
piping 24, connection 14 and fitting 18, within the cell,
until the predetammined electrochemical potential, i.e.,
endpoint, of the reaction is reached.

The CPU microprocessor derlves the concen-
tration of the NaOH caustic aolution and stores the
result, as well as sending the result to process diaplay
or recorder devices via any of several standard
Industrial signal devices.

The analysis is thus fully automated and can be
repeated on a frequency programmed by the
operator.

The arrangement of this invention is further of
use, for example, In the power and utllity industry, pulp
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and paper, food and beverage and chem-
ical/petrochemical industries as well as in the pet-
roleum, plating, dairying, rubber and plastics, primary
metals, stone, clay and glass, textile and phar-
macsutical industries ; in fact, In any industry Involv-
ing use of liquid media whose composition It Is
important to monitor In order to determine if a process
liquid is used, depleted or changed In composition
during an industrial process and/or when it is dis-
charged to the environment.

The arrangement of the present invention may be
used, more specifically, for example, in analyses
using sensing probes to monitor composition of
liquids. The aiphon action of the arrangement may
also be modified to capture precise sizes of sample for
use In instruments where other sensing methods are
employed and the applicability of the presant inven-
tion is independent of the sensing technology used.
These methods may include, but are not limited to,
amperometric, colourimetric and spectrophotomatric
methods, The arrangement may be used to condition
and/or dilute a sample before analysis, as well as to
ensure precision of sample volume.

Other embodiments are within the following
claims, for examnpie, the vent may be connected to a
source of inert or othar gas, rather than being open to
the atmosphere, or the vent may be presstrized and
the system operated at superatmospheric pressure,
The system may inciude Jliquid flow and liquid level
gensore for controlling operation of valves, and a
dump valve may be provided at the bottom of the cell
for ease In purging.

Claims

1. A chemical analyzer device for determination
of a charactaristic of a liquid process stream by wet
chemical analysis to enable controi of the process,
sald device comprising a sample cell (2) for coliection
of a predetermined volume of sample (30) to be
analyzed and means for performing wet chemical
angalysis an the sampla by progressively adding to the
sample a measured flow of liquid reagent to cause
progressive reaction with sample while sensing a par-
ameter of the liquid sample as the reaction with the
reagent procesds, characterised by the further inclu-
sion in sald device of

a siphon celi (2) having a closed volume that ser-

ves as sald sample cell (2),

sample Inlet condult means (7, 20, 21) for delivery

of a flow of process liquid into said call (2),

vent means (27, 29) for flow of vent gas into said

cell (2),

a siphon/drain conduit means (6, 17, 22) having

an inlet (23) and an outlet (25), said conduit

means (8, 17, 22) having a first end defining said
inlet (23) downwardly disposed within the volume
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of said cell (2) with said inlet (23) at a predster-
mined lavel spaced from the bottorn and top of
sald cell (2), the partial volume of said cell (2)
helow said inlet (23) sized to define a predeter-
mined volume of sample (30) to be analyzed, and
the partial volume of sald cell (2) above the level
of the Inlet (23) enabling additional liquid to be
introduced into said cell (2) during the operatlon
of said device, and sald siphon/drain conduit
means (8, 17, 22) having a second end defining
said outiet (25) downwardly disposed outside
said cell (2) with said outist (25) disposed ata pre-
determined distance (D) below said inlet (23),
means for causing flow of procass liquid (7, 20,
21) through sald sample inlet conuitmeans (7, 20,
21) into said cell (2) to collect a sample (30} in
sald cell (2) and establish a fevel of liquid (32) in
sald cell {2) above the iniet (23) of said
siphon/drain conduit means (6, 17, 22),
means for establishing flow of excess process
liquid out of said cell (2) volume through said
siphon/drain conduit means (6, 17, 22), to cause
said siphon/drain conduit means (6, 17, 22) to fill,
means for ceasing flow (17) through said sample
inlet conduit means (7, 20, 21),
means for creating siphoning flow through sald
siphon/drain condult means (6, 17, 22) to drain
excess process liquid from said cell (2) in the
manner that siphoning flow ceases automatically
when the level of process liquid in said cell
volume reaches the level of said inlet (23) of said
siphon/drain condult means (6, 17, 22), thereby to
define, in said cell (2), a sampla of predetermined
repsatable volums (30}, and
sald means for psrforming wet chemical analysis
constructed to perform said analysis in situ within
said siphon celi (2) by titrating techniques, com-
prising means (12, 18, 24) for progressively deli-
vering into said siphon cell {2) a measurad flow of
liquid reagent to cause progressive reaction with
sample In situ in sald cell (2), and means for ssns-
ing (9, 10, 11) in situ In said siphon cell (2) a par-
ameter of the liquid sample as the reaction with
the reagent proceeds.

2. The chemical anaiyser device of claim 1, whe-
rein said means for causing flow of process liquid
through said sample inlet conduit means (7, 20, 21)
into said call (2) is constructed and positioned so that,
after collecting a sample (30) in said celt (2) and
establishing a leve! of liquid in said cell (2) above the
inlet (23) of sald siphon/drain condult means (8, 17,
22), by continued flow of liquid into sald cell volume
via said sample inlet conduit means (7, 20, 21) a flow
of excess process liquid out of said cell volume
through said siphon/drain conduit means (8, 17, 22)
is established to cause said siphon/drain condult
means (6, 17, 22) to fill.

3. The chemical analyzer device of claim 1, whe-
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rein said means for creating siphoning flow comprises
mueans for continuing flow of liquid to establish flow of
axcess process liquid out of said cell volume through
sald siphon/drain conduit means (6, 17, 22}.

4. The chemical analyzer device of clakn 1, whe-
rein sald means for creating siphoning flow comprises
means for applying suction to sald outiet (25).

5. The chemical analyzer device of any preceding
claim, wherein said means for sensing comprises an
jon sensing probe (9) and/or a temperature sensing
probe (10} and/or a conductivity sensing probe (11).

8. The chemical analyzer device of any preceding
claim, further comprising a stir bar (15) positioned
within sald siphon cell (2).

7. A method for determination of a characteristic
of a liquid process stream by wet chemical analysis to
enable control of sald process, comprising the steps
of (a) defining a predetermined volume of sampie (30)
to be analyzed and (b) perfoming sald wet chemical
analyals on sald sample (30) by progressively adding
to said sample & measured flow of liquid reagent to
cause progressive reaction with sald sample (30)
while sensing a parameter of the Jiquid sample (30) as
sald reaction with said reagent proceeds,

characterised in that said step (a) of defining said

volume of sample to be analyzed comprises pro-
viding a siphon cell (2) having a closed volume,
sample inlet condult means (7, 20, 21) delivery of

a flow of process liquid into said cell (2), vent

means (27, 29) for flow of vent gas into aaid cell,

and a siphon/drain conduit meens (6, 17, 22) hav-
ing an inlet (23) and an outiet (25), said conduit
means (8, 17, 22) having a first end defining said

Inlet (23) downwardly disposed within the volume

of said cell (2) with said inlet (23) at a predeter-

mined level spaced from the bottom and top of

said cell (2), the partial volume of said cell (2)

below said inlst (23) sized to define a predeter-

mined volume of sample (30) to be analyzed, and
the partial volume of said cell above the level of
the inlet (23) enabling additional liquid to be intro-
duced into said cell (2) In the paerformance of sakd
method, and sald conduitmeans having a second
end defining said outlet (25} downwardly dis-

posed outsid the said cell (2) with sald outlet (25)

disposed at a predetermined distance (D) below

said inlet (23),

causing a flow of process liquid through said

sample Inlet conduitmeans into said cell to collact

a sample in sald cell and establish a level of liquid

in said cell above the inlet of said siphon/drain

conduit means,

continuing to cause flow of sald liquid into said

volume via said sample inlet conduit means to

establish flow of excess process liquid out of said
cell volume through said drain/siphon conduit
means (6, 17, 22) filling said drain/siphon conduit

(17,
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after aaid drain/siphon conduit is fiiled, ceasing all
flow through said sample inlet conduit means and
creating siphoning flow through said siphon/drain
conduitmeans (B, 17, 22) to drain excess process
liquid from said call (2}, sald siphoning flow ceas-
ing automaticaliy when the level of process liquid
in said cell volume reaches the lavel of said inlet
(23) of sald siphon/drain conduit (17), thereby
defining, in said cell (2) a sample of predeter-
mined repeatable volume, and conducting said
step (b) of performing said wet chemical analysis
in situ within said siphon cell {2) comprising, by tit-
rating techniques, progressively delivering into
said siphon cell (2) a measured flow of liquid rea-
gent to cause progressive raaction with sald
sample in sltu in sald cell (2), while sensing in situ
in said siphon cell (2) a parameter of the liquid
sample as said reaction with said reagent pro-
ceeds.

8. The titration method of claim 7, whereln said
sample Is taken directly from the iliquid process
stream of an industrial plant, the pressure of said
stream serving to produce said flow of process liquid
through said inlet conduit means (7, 20, 21) into said
cell (2) and into said drain/siphon conduit (17).

Anspriiche

1. Chemiache Analysatorvorrichtung zur Bestim-
mung einer Charakteristlk eines filissigen ProzeB.
stromes durch chemische NaBanalyse, um elne
Steuerung des Prozasses zu ermdglichen,

wobei die Vorrichtung eine Proban-Zelle (2) zum

Sammein sines bestimmten Volumens einer zu

analysierenden Probe (30) und eine Einrichtung

umfaldt zur Durchfiihrung einer chemiachen Nal-
analyse beziiglich der Probe durch fortschreiten-
des Hinzuseizen sines abgemessenen Stromes
eines flissigen Reagenzes zu der Probe, um sine
fortschreitende Reaktion der Probe zu bewirken,
wahrend ein Parameter der flissigen Probe
emittslt wird, wenn die Reaktlon mit dem

Reagenz fortschreitet, dadurch gekennzelch-

net, daft In dis Vorrichtung famer eingeschlossen

sind

eine sinen geschiossenen Raum aufweisende Si-

phon-Zelie (2), die als Proben-Zalle (2) dient,

elne Proben-Eintarohreitungseinrichtung (7,

20, 21) fiir die Abgabe eines Stromes der Prozef-

fidesigkeit in die betreffende Zelle (2) ;

sine Entiiiftungseinrichtung (27, 29) zum Einstri-

men von Entiiiftungagas in die betreffende Zelle

@;

eine Siphon-/Abfiu-Rohrteitungseinrichtung (8,

17, 22) mit ¢inem ElinlaR (23) und einem Ausiafl

(25),

wobei die betreffende Rohrisitungseinrichtung (6,
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17. 22} ein erstes Ende aufwsist, welches den
betreffenden EinlaB (23) festiegt, der innerhalb
des genannten Raumes der Zelle (2) nach unten
weisend angeordnet lst,

wobei der befrsffende Elnlafh (23) in einer
bestimmtan H8he In Abstand vom Boden und von
der Oberselte der Zelle (2) vorgesehen ist,
wobei das Tellvolumen der Zells (2) unterhalb
des Einiasses (23) eine soiche Grifle hat, daf’
ein bestimmtes Volumen der zu znalysierenden
Probe (30) festgelogt Ist,

wobel das Tellvolumen der Zelle (2) oberhalb der
Hbhs des Einlasses (23) die Einfiihrung einer
zusttzlichen Fllssigkeit in die betreffende Zelle
{2) wiihrand des Betrisbs der Vorrichtung ermiig-
licht,

wobel die genannte Siphon-/AbfluR-Rohriel-
tungseinrichiung (8, 17, 22) sin zweites Ende auf-
weist, welches den AuslaR (25) festlegt, der
aulerhalb der betreffenden Zelle (2) nach unten
weisand angeordnet ist,

und wobei der betreffende Auslall (25) in einem
bestimmten Abstand {D) unterhalb des genann-
ten Einlasses (23) angeordnet st ;

elne Elnrichtung, dle einen Strom der Prozeffilis-
sigkeit (7, 20, 21) durch die Proben-Einlafrohriel-
tungseinrichtung (7, 20, 21) in die betreffends
Zelle {2) zum Sammeln einer Probe (30) In der
betreffenden Zelle (2) bewirkt und die einen
Pagel (32) der Flilssigkeit in der betreffenden
Zslle {2) oberhalb des Einlasses (23) der genann-
ten Siphon-/Abfiu-Rohreltungseinrichtung (6,
17, 22) festiegt ;

eine Einrichtung zur Festiegung eines Stromes
dberschissiger ProzeBflissigkeit aus dem Raum
der genannten Zelle (2) heraus durch die Siphon-
/AbfluB-Rohrieltungssinrichtung (6, 17, 22) hin-
durch, um ein Flllen der
Siphon-/Abflu-Rohreitungseinrichtung (8, 17,
22) zu bewirken ;

eine Einrichtung zur Beendigung des Stromes
(17) durch die genannte Proben-Eintalrohriai-
tungseinrichtung (7, 20, 21) ;

eine Einrichtung zur Erzeugung eines Entles-
rungsfiusses durch die Siphen-/Abflut-Rohrlel
tungseinrichtung (6, 17, 22), um berschiissige
Prozeffillssigkeit aus der betreffenden Zelle (2)
in der Weise abzuftihren, dal der Entlesrungs-
flul automatisch aufhdrt, wenn die H3he der Pro-
zehfllissigkeit in dem Zellenraum die H3he des
Einlassas (23) der betreffenden Siphon-/Abflu-
Rohrleitungseinrichtung (6, 17, 22) erreicht,
wodurch in der betreffenden Zslle (2) sine Probe
bestimmten wlederholbaren Volumens (30) fest-
gelegt st ;

und wobsi die zur Durchfihrung der chemischen
Naftanalyse dienende Einrichtung, die so kon-
strulert ist, daB die betreffende Analyse an Ort

L4
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und Stelle innerhalb der betreffenden Siphan-
Zelle (2) durch Titrierungstechniken durchgeflihrt
wird, Einrichtungen (12, 18, 24) zur fortschreitan-
den Abgabe eines ahgemessensn Stromes eines
filssigen Reagenzes In die betreffende Siphon-
Zelle (2), um eine fortschreltende Raaktion mit
der Probe an Ort und Stelle innerhalb der betref-
fenden Zelle (2) hervorzurufen, und eine Einrich-
tung (9, 10, 11) umfaBt, die an Ort und Stelie in
der betreffenden Siphon-Zelle (2) sinen Parame-
ter der fillssigen Probe emittelt, wenn die Reak-
tion mit dem Reagenz fortachreitet.

2. Chemische Analysatorvorrichtung nach
Anspruch 1, wobel die Einrichtung, dis elne Strdmung
der ProzeRfidssigkeit durch die Proben-EinlaBrchriei-
tungseinrichtung (7, 20, 21) in die Zelis (2) hinein
bewirkt, so konstruiert und positioniert Ist, da® nach
Sammeln einer Probe (30) in der betreffenden Zelie
(2) und Festiegen einer H5he der Fldssigkeit in der
betreffanden Zalla (2) oberhalb des Einlasses (23) der
Siphon-/Abfiut-Rohrdeltungseinrichtung (8, 17, 22)
durch forigesetztes FlieRen der Flissigkeit in den
betreffenden Zellenraum hinein durch die Proben Ein-
laRrohrisitungseinrichtung (7, 20, 21) hindurch ein
Flul (berschiissiger Prozeffliissigkeit aus dem
betrsffendan Zellanraum heraus durch die Siphon-
/AbfluR-Rohreitungsseinrichtung (6, 17, 22) geschaf-
fen wird, um das Flllen der
Siphon-/AbfluR-Rohrieitungseinrichtung (8, 17, 22) zu
bewirken.

3. Chemische Analysatorvorrichtung nach
Anspruch 1, wobei die Einrichtung zur Erzeugung
eines Entieerungsfiusses eine Einrichtung umfa®t,
die das Flieen der Filasigkeit fortsetzt, um das Flie-
Ren elner OberschOssigen. Prozelflissigkelt aus
dem Zellerwaum heraus durch dis betreffende Si-
phon-/Abfluft-Rohrieitungseinrichtung (6, 17, 22) her-
vorzurufen,

4. Chemische Analysatorvomrichtung nach
Anspruch 1, wobel die Einrichtung zur Erzeugung
eines Entlssrungsflusses eine Einrichtung zur Aus-
tbung einer Saugwirkung auf den Ausiall (25)
umfaBt.

5. Chemische Analysatorvorrichtung nach ir-
gendeinem vorhergehenden Anapruch, wobel die
Einrichtung zur Ermittslung eine lonen-Mefisonde (9)
und/oder eine Temperatur-Mefisonde (10) und/oder
eine Leitfihigkeits-MeRsonde (11) umfalit.

6. Chemischs Analysatorvormichtung nach ir-
gendeinem vorhergshenden Anspruch, umfassend
fernereinen innerhalb der genannten Siphon-Zelle (2)
positionierten Rilhrstab (15).

7. Verfahren zur Bestimmung siner Charakteristik
eines fl(ssigen Prozefistromes durch chemische
NaRanalyse, um eine Steuerung des betreffenden
Prozeases zu emmdglichen, umfassend dle Schritte
(a) Festiegen esines bestimmten Volumens der zu
analysiersnden Probe (30) und (b) Ausfiihren der

10

15

betreffenden chemischen Nafanalyse anhand der
Proba (30) durch fortschreitendes Hinzusetzen eines
abgemessensn Stromes aines filssigen Reagenzes
zu der betreffenden Probe (30), um eine fortschrai-
tende Reaktion mit der betreffenden Probe (30) zu
bewirken, wihrend ein Parameter der filssigen
Probe ermittelt wird, wenn die Reaktion mit dem
Reagenz fortachreitet, dadurch gekennzelchnet,
daB der genannte Schritt (a) des Festiegens des
Volumens siner zu analysierenden Probe die Bereit-
steliung siner Siphon-Zelle {2) mit einem geschlosse-
nen Raum, einer
Proben-Eniarohrisitungseinrichtung (7, 20, 21), die
einen Strom der Prozeffiiissigkeit in die betreffende
Zelle (2) abgibt, elner Entiliftungseinrichtung (27, 28)
fir das Einstrémen eines Enlidftungagases in die
betreffende Zelle und einer Siphon-/Abflufl-Rohrel-
tungssinrichtung (6, 17, 22) mit einem Einlaf (23) und
einem AuslaR {25} umfalit,
wobei die betreffende Rohrleitungseinrichtung (8,
17, 22) ein erstes Ende aufweist, welches den
genannten Einla® (23) festlegt, der innerhalb des
Raumes der betreffenden Zelle (2) nach unten
weisend angeordnet Ist,
wobel der Einlat {23) in einer beatimmten Hhe
in Abstand vom Boden und der Qberaeite der
Zelle (2) vorgesehen Ist, wobei das Teilvolumen
der Zelle (23) unterhalb des Einlasses (23) so
grof lst, daB ein bestimmtes Volumen der zu ana-
lysisrenden Probe (30) festgelegt ist, wobei das
Teilvolumen der Zelle cberhalb der H5he des Ein-
lasses (23) die Elnflhrung einer zusiitzlichen
Fldssigkelt in die betreffende Zelle (2) im Zuge
der Ausfihrung des Verfahrens enndglicht,
wobei dle genannte Rohrieitungseinrichtung ein
zwelites Ende aufwsist, welches den AuslaB (25)
fastiegt, der auBerhalb der betreffenden Zelle (2)
nach unten weisend angeordnet ist, und wobei
der AuslaR (25) in elnem bestimmten Abstand (D)
unterhalb des Einlasses (23) angacrdnet st ;
dat ein FlleRen der Prozeflfiissigkeit durch die
betreffende  Proben-Einlafrohraitungselnrich-
tung in die genannte Zelle bewirkt wird, um eine
Probe in der Zelle zu sammeln und um einen
Fidssigkeltepegel der Filissigkeit in der Zelle
oberhalb des Elnlasses der Siphon-/Abfiug-Robhr-
lsitungseinrichtung hervorzurufen,
dail das FlieBen der betreffenden Fllssigkelt in
den genannten Raum durch die Proben-Einla-
rohrleltungseinrichtung fortgesetzt bewirkt wird,
um ein HerausflieBen Gberschlissiger Prozel-
filissigkeit aus dem Zellsnraum durch die Abfiui-
{Siphon-Rohrleitungseinrichtung (8, 17, 22)
hervorzurufen, wobel die betreffende Abfiult-
/Siphonrohrieitung (17) gefillt wird,
dal nach Filiten der Abfiud-/Siphonrohdaitung
der Gesamiflu® durch die Proben-Einlafirohriel-
tung beendst und ein Entleerungsflult durch die
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Siphon-/Abflut-Rohrieitungseinrichtung (6, 17,

22) hervorgerufen wird, um iliberschilssige Pro-

zeftfilissigkeit aus der Zele (2) abzuf@hren,

wobel der betraffende Entleerungsfluf automa-
tisch aufhdrt, wenn der Pegsl der ProzeRfilissig-
kelt innerhalb des Zellenraumes die H&he des

Einlasses (23) der Siphon-/Abflulrohrleitung (17)

erreicht, wodurch in der betreffenden Zelle (2) el-

ne Probe sines bastimmten wiederholbaren Volu-
mens festgelegt Ist, und daRl die Durchfiihrung
des Schrittes (b), der Ausflihrung der chemischen

NaRanalyse an Ort und Stelle innerhalb der Si-

phon-Zelle (2) durch Titrlerungsverfahren die fort-

schreltende Abgabe eines abgemessensn

Fiiissigkeitastromes eines fliissigen Reagenzes

in die batreffende Siphon-Zelle (2) umfait, um al-

ne fortschreitende Reaktion mit der betreffenden

Probe an Ort und Stefle in der beireffonden Zelle

{2) zu bewirken, wihrend an Ort und Stelle in der

Siphon-Zelle (2) eln Parameter der fiissigen

Probe ermittelt wird, wenn die Reaktion mit dem

Reagenz fortachreitet.

8. Titrlerungsverfahran nach Anspruch 7, wobel
die Probe direkt aus dam flissigen Prozefisirom einer
indusirieaniage entnommen wird, wobel der Druck
des betreffenden Stromes dazu dient, das FlleRen der
Prozefifilssigkeit durch die EinlaR-Rohrieitungsein-
richtung (7, 20, 21) in dis Zelle (2) und in die Abflug-
/Siphon-Rohrisitung (17) hervorzurufen.

Revendlcations

1, Dispositif d'analyse chimigue pour la détermi-
nation d'une caractéristique d'un courant de proces-
sus liquide par analyse chimique par voie humide
pour psrmettre {a régulation des processus, le dispo-
sitif comprenant une celiule d'échantilion {(2) destinée
4 recuelllir un volume prédéterminé d'échantillon (30)
4 analyser st des moyens pour sffectuer 'analyae chi-
mique par vole humide sur Féchantiion en ajoutant
progressivement & I'"échantiion un flux mesuré de
réactif liquide pour provoquer la réaction progressive
avec l'échantillon tout en captant un paramétre de
Péchantilion liquide & mesure que se déroule la réac-
tion avec le réactif, caractérisé par l'incorporation
supplémentaire dans le dispositif :

d'une cellule de siphon (2) comportant un volume

farmé qui sert de celiule d'échantillon (2),

des moyens de conduite d’admission d'échantil-

lon (7, 20, 21) pour amener un flux de liquide de

processus dans la cellule (2),

des moyens de purge (27, 29) pourle flux des gaz

de purge dans la cellule (2},

une conduite de siphon/évacuation (6, 17, 22)

comportant une entrée (23) et une sortie (25), fes

conduites (8, 17, 22) ayant uns pramidre exiré-
mité définissant l'entrés (23) disposée vers le bas
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dans ls volume de la cellule (2} avec I'entrés (23)
& un niveau prédéterminé espacé du fond et du
dessus de la cellule (2}, le volume partiel de Ia
cellule (2) au-dessous de I'sntrée (23) dimension-
née pour définir un volume prédéterminé
d'échantilion (30) & analyser, et le volume partie!
de la cellule (2) au-dessus du niveau de 'snirée
{23) permettant I'introduction de liquide supplé-
mentaire dans la cellule (2} pendant le fonction-
nement du dispositif, et les conduites de
siphon/évacuation (6, 17, 22) ayant une seconde
extrémité définissant Ia sortle (25) disposée vers
ie bas & 'extérieur de la cellule (2) avec Ia sortle
(25) disposée 2 une distance prédéterminéde (D)
au-dessous de ['entrée (23),
des moyens pour provoquer [|'écoulement du
liquide de processus (7, 20, 21) & travers les
conduites d'admission d’échantillon (7, 20, 21)
dans la cellule (2) pour recusillir un échantillon
(30) dans la cellule (2) et établir un niveau de
liquide (32) dans la cellule (2) au-dessus de
'entrée {23) des conduites de siphon/vidange (6,
17, 22),
des moyens pour établir le passage de liquide de
processus excédentaire s'dcoulant hors du
voiume de cellule {2) par les conduite de
siphon/vidange (8, 17, 22) pour entrainer le rem-
plissage des condultes de siphon/vidange {8, 17,
22),
des moyens pour Interrompre le flux (17) a travers
les conduites d'admission d'échantifion (7, 20,
21),
des moyans pour créer le flux de siphonnage a
travers les conduites de siphon/vidange (6, 17,
22) pour évacuer le liquide de proceasus excé-
dentaire & partir de la cellule (2) de telie maniére
que le flux de siphonnage cesse automatique-
ment lcrsque le niveau de liquide de processus
dans le volume de la cellule atteint le niveau de
'entrée (23) des conduites de siphon/vidange (6,
17, 22), définissant ains} dana la cellula (2) un
échantiflon de volume prédéterminé répétable
{30), ot
des moyens pour effactusr'analyse chimique par
voie humide, construits pour effactueri’analyse In
sltu & l'intérieur de la cellule de siphon (2) par des
techniques de titrage, compranant des moysns
(12, 18, 24) pour amener progressivement dans
1a coifule ds siphon {2) un flux mesuré de réactif
liquide pour provoquer la réaction progressive
avec ["échantifion In sitv dans la cellule (2) et des
moysns pour détecter (9, 10, 11) in situ dans la
cellule de siphon (2) un paramaire de I'échantiflon
liquide & mesure que se déroule la réaction avec
le réactif,
2. Disposltif d’analyse chimique selon la revendi-
cation 1, dans lsquel }as moyens destinés & entrainer
Pécoulement du liquide de processus & travers les

%
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conduites d'sdmission d'échantilion (7, 20, 21) dans
la cellule (2) est construit et positionné de fagon
qu'aprds avoir recuallli un échantilion (30) dans la cel-
lule (2) et aprés avoir établl un niveau de liquide dans
la cellule (2) au-dessus de I'admission (23) des
conduites de siphon/vidange (6, 17, 22) par le flux
continu ds liquide dans le volume de celiule par l'inter-
médiaire des conduites d'admission d’échantilion (7,
20, 21) un flux de liquide de processus excédentaire
s'écoulant de [a celiule par Jes conduites de
siphon/vidange (6, 17, 22) est établi pour provoquer
] remplissage de conduite de siphon/vidange (6, 17,
22).

3. Dispositif d"analyse chimique selon la revendi-
cation 1, dans lequel les moyens destinés & créer lo
flux de siphonnage comprannent des moyens aptes &
falre poursulvre le flux de liquide pour établir un flux
deliqulde de processus excédentaire s'écoulant de la
cellule par [llntemédiare des conduites de
siphon/vidange (6, 17, 22).

4. Dispositif d"analyse selon ia revendication 1,
dans lequel des moyens destinés & créer le flux de
siphonnage comprennent des moyens aptes & appli-
quer une aspiration & lorifice de sortie (25),

5. Dispositif d’analyse chimique selon 'une quel-
conque des revendications précédentes, dans lequel
les moyens de détection comprennent une sonde de
détaction ionique (9) et/ou une sonde de détection de
température (10) et/ou une sonde de détection de
conductivitd (11).

6. Dispositif d’'analyse chimique selon l'une quel-
conque des revendications précédentes, comprenant
de plus une barre d'agitation (15} positionnée & I'inté-
risur de a celluie de siphonnage (2}.

7. Procédé pour la détermination d'une caracté-
ristique d'un courant de processus liquide par analyse
chimique par vole humide pour parmetire la régulation
de ces proceasus, compranant les étapes consistant
4 (a) définir un volume prédéterminé d'échantiion
(30) & analyser ot (b) effectuer I'analyse chimique par
vole humide sur I'dchantillon (30} en ajoutant progres-
sivement & l'échantillon un fux mesuré de réactf
liquide pour provoguer la réaction progressive avec
I'échantilion (30) tout en détectant un paramétre de
Péchantifion liquide (30) & mesure que se déroule a
réaction avec |e réactif,

caractérisé en ce que Fétape consistant & (a) défi-

nir Is volume d'échantilion analysé comprend la

mise en osuvre d'une cellule de siphon (2}

comportant un volume fermé, les conduites

d'admission d'échantillon (7, 20, 21) pour I'ame-
née d'un flux de liquide de pracessus dans la cel-
lule (2), des moyens de purge (27, 29) pour

I'écoulement des gaz de purge dans la callule, et

des condultes de siphon/vidange (8, 17, 22)

comportant une admission (23) st une sortle (25),

les conduites (8, 17, 22) présentant une premidrs

extrémité définissant l'orifice d'admission (23)

10

15

25

11

disposée vars le bas & I'intérieur du volume de la
cellule (2) avec l'orifice d'admission (23) & un
niveau prédéterminé espacé du fond st du des-
sus de ia cellule (2), ls volume partiel de Ia celiule
(2) au-dessous de l'orifice d'admission (23)
dimensionné pour définir un volume prédéter-
miné d'échantiion (30) & analyser, et le volume
partiel de la cellule au-dessus du niveau de ['orl-
fice d'admission (23) permettant d'introduire du
liquide supplémentaire dans la cellule (2) pour
I'exécution du procédé, et les conduites présen-
tantune seconde sxtrémité définissant'orifice de
sortie (25) disposée vers ie bas & I'extérieur de la
cellule (2) avec l'orifice de sortle (25) disposé &
une distance prédéterminée (D) au-dessous de
l'orifice d'admission (23),
provoquer un flux de liquide de processus A tra-
vears les conduites d’admission d'échantifion dans
la celluie pour recuelllir un échantilon dans cel-
le-ci et établir un niveau de liquide dans Ia celiute
au-deasus de l'orifice de I'admission des condui-
tes de siphonividange,
poursuivre I'écoulement du liquide dans le
volume par [lintermédiaire des conduites
d'admission d'échantilion pour établir le flux de
liquide de processus excédentaire 8'écoulant
hors de la celiule & travers les conduites de
vidange/siphon (6, 17, 22) remplissant Ila
condulte de vidange/siphon (17),
apréds avolr rempli la condulte vidange/siphon,
interrompre tout flux & travers les conduites
d’admission déchantition et créer un passage de
siphonnage & ftravers les conduites de
siphonividange (8, 17, 22) pour vidanger tout
liquide de processus excédentaire de la cellule
(2), cs flux de siphonnage s’interrompant auto-
matiqusment lorsque le niveau du liquide de pro-
cessus dans la cellule atteint le niveay
d'admission (23) de la conduits siphonividange
(17), définiasant ains! dans chaque cellule (2} un
échantillon de volume prédéterminé répétable, et
condulre I'étape (b) d'exécution de {'analyse chi-
mique par voie humide in situ a lintérieur de |a
celiule de siphon (2) comprenant, par des techni-
ques de titrage, I'amenée progressive dans la cel-
lule de siphon (2) d'un flux mesuré de réactif
liquide pour provoquer la réaction progressive
avec I'échantilion in situ dans la celiule {2) tout en
captant in situ dans la ceilule de siphon (2) un
paramatre de 'échantilion de liquide & mesurs
que se déroule la réaction avec le réactif.

8. Procédé de titrage selon la revendication 7,
dans lequel I'échiantillon est pris directement du cou-
rant de processus liquide d'une usine industrielle la
pression du courant servant & produire le flux de
liquide de processus & travers les conduites d'admis-
sion (7, 20, 21) dans la cellule (2) et dans la conduite
vidangeisiphon (17). :
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