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*159159* The invention concerns a testing system for

conti nuous sanpling and testing of effluent at a

water treatnent plant. Backgrbund of the Invention
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op et}ya\iaglfun? F%H,llts source through the selector valve into the flow cell. The entire

sample is returned after analysis by air pressure back through the selector valve to
25 the source. Alternatively, diluents or a reagent is mixed with the sample in an

intermediate step to bring the sample within the testing range of the analyzer.

Micro-porous filter stop means is employed to protect the pressure/vacuum source

from system liquids. This also is used to accurately measure the quantity of

diluents or reagent to be mixed with the sample, and to minimize bubbles in the
30 system.

Somers discloses a device and method for collecting a representative sample of
hazardous fluid from a drum. The sampling device is disposed without ever
removing the sampling device from the drum to safeguard the operator from
35 exposure to the hazardous fiuid. The collected sample is moved by a slidable
plunger along the inner channel of a hollow tube toward a drainage opening while
the bottom of the tube remains immersed within the tank. A break-apart
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25 measur edwht s obt ai ned by the nonitoring system
a third analysis chamber for measuring the concentration of heavy

metals in the samples using anode stripping voltammetry (ASV); and
a control system to control the collection of samples by the sampling
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system, to control washing and rinsing of the analysis chambers, and to record the
30 measurements obtained by the monitoring system.

Advantageously, the present invention minimises contamination and reduces the
time taken to measure the samples.

35 The first, second and third analysis chambers may perform measurements

concurrently.
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the sanples. 35 The first, second and third anal ysis
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of the sampling modules for a predetermined time period. The cross-flow
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predetermined membrane hole size.
30
The monitoring system may further comprise a titration assembly, calibration
assembly, washing assembly and a disposal assembly.

The washing assembly may include a container containing a chemical cleaning
35 . liquid. The chemical cleaning liquid may flow into any one of the chambers to wash
the respective chamber. The washing assembly may also include a container
containing clean water. After washing, the clean water may flow into any one of the
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25  Figure 4 is a detailed side view of the MF chamber of the monitoring system;

30

Figure 5 is a detailed top view of the MF chamber;

Figure 6 is a detailed side view of the ISE chamber of the monitoring system;
Figure 7 is a detailed top view of the ISE chamber; |

Figure 8 is a detailed side view of the HM chamber of the monitoring system;
Figure 9 is a detailed top view of the HM chamber:

Figure 10 Is a detailed side view of the disposal tank; and

Figure 11 s a detailed top view of the disposal tank.
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Both sampling modules connect the treatment tanks 5 to the monitoring system 40.
Each sampling module includes a diaphragm pump 23, a cross-flow membrane
filter 30, a differential pressure transmitter 25, a manual control valve 26, an inlet
21 and outlet solenoid vaive 22, and a switchover solenoid valve 27.
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Referring to Figures 6 and 7, four sensors 500 are installed near the bottom of the
ISE chamber 50 to save the standard chemical during calibration. The sensors 500
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buffer solution container and the drain valve 52 are opened to let the buffer solution
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52 is closed, and the buffer solution flows into ISE chamber 50. When the sample
level of the ISE chamber 50 reaches a predetermined level, the outlet valve 54 is
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e|tl-@c§ql@@gg & @Rndustivity devel switch 601 with four electrodes 602 is also
installed in to control the sample level at three setting points. Al inlets coupled to
the HM chamber 80 are connected to a manifold such that only one pipe is coupled
to the HM chamber 60 directly. The HM chamber 60 has an overflow pipe to
prevent the HM chamber 60 from abnormal level sensor conditions. At the bottom
of the HM chamber 60 there is a drain to completely empty the HM chamber 60
according to the operating requirements. The HM chamber 60 has several different
operation modes, including measurement, calibration and wash.
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valve 73 and inlet valve 66 are closed. The stirrer 61 is actuated to drive the water
to rinse the HM chamber 60 and chemical sensors inside for a predetermined time
period. Then, the outlet valve 62 is opened to empty the HM chamber 60 and finish
rinsing. Rinsing can be repeated several times as desired.
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WE CLAIM 1. A testing systemfor continuous sanpling

the systemconprising: 5 a sanpling systemto co ezct
sanpl es of the effluent; a nonitoring system connected
to the sanpling system for nfasuring environnmental
paraneters of the sanples, the nonitoring system
CONWESLAgM: a first anal ysis chanber for neasuring
environmental paraneters of at |east two selected
fromthe group consisting of: pH, oxidation 10
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1sconcurr ly. 25 . 3. The system according to clal
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the first anal ysis chanber conprises a tenperature
probe, pH probe, ORP probe, conductivity probe, DO
pr 8be arfhe tsystin daccyrding b eslairh of, whesssninhe grst, 'Rcond and third

€Ny BRAIBbrs PaHTBAEES: 900
PCT/ S&004/ 00%?43 18 7. %’Hg&@?gﬁ%ggcor ding to claim

1, wherein the ion selective el ectrodes :
. 3. The system according to claim 1, wherein the samples of the effluent are

collected from one or more treatment tanks of the water treatment plant.

4, The system according to claim 3, wherein the samples are collected
sequentially.
5. The system according to claim 1, wherein each chamber further comprises

a stirring device to mix the samples.

6. The system according to claim 1, wherein the first analysis chamber
comprises a temperature probe, pH probe, ORP probe, conductivity probe, DO
probe and turbidity probe, for measuring the environmental parameters.

004/000343



(1SEs) include a chloride ISE, fluoride ISE, cyanide
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claim1, wherein the anode stripping voltametry 5

(ASV) is performed by an ASV device. 9. The system

according to claim8, whereinl®&he ASV device conprises

a working electrode, a counter electrode and a
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acc:ﬁr di to claiml wherei-n the nonitoring system
further oHSIeMs aecording; tor glaimo ), avhersirbthe, sarapling matdiles are

as s@nircied brashitcigversorhbit Yarddld a  di sposal assenbly.
35 16. The system according to claim15, wherein the

washi ng assenbly Includes a container containing a
chelfi calThe| agteth @otdrdjnd do AON2 00 6wHskEiA08ach9sampling module
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16, in the chemcal cleaning [iquid oW | HEgure
L0y & kS EEL o, 5 5 o eed v oo
chdA¥@r - 18. The system according to claim15, wherein
t he washi ng assenbly incl udes

13. The system according to claim 12, wherein the pump is actuated to rinse
25 the sampling pipe of the sampling modules for a predetermined time period.

14, The system according to claim 12, wherein the cross-flow membrane filter
has a membrane to block particles larger than a predetermined membrane hole
size.

30
15. The system according to claim 1, wherein the monitoring system further
comprises a titration assembly, calibration assembly, washing assembly and a
disposal assembly,

35 16. The system according to claim 15, wherein the washing assembly includes
a container containing a chemical cleaning liquid.
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5 a container contai ni ng clean water. 19. The system

clean water flows into any one of the chanbers
rinse the respective chanber. 1020. The system
according to claim19, whereim® rinsing |Is perforned
nore than once. 21. The system according to claim 15,
whergin the dsep j a_di sposal .tank,
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Pr e &CRBADeR WRlRININGGlerB watbhe system according to claim
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conqélcti\fhég Ieevel swi tch having three el ectrodes, to
cont ol t he X AEGEINGJP G 16 Whersin afies weshing, thardean water
bet Hignerintg any gie of theathambets ® rinsetheessplectivd Bhadber, THe

system according to claim23, wherein if the high

dev(% isTreac ed, the punp |Is activated to return the
ur af hage B°YERA derarding i laimQkwherein ringigslspeedrmen more than
according to claim23, wherein if the lowlevel is
reached, the punp is deactivated. 30 26. The system
according to claim15, wherein the titration assenbly
conpr i sedeSyelanaaraiding toslaim n5 aiterdin thealtspaval Sbbly RIS
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15 clean water from the chambers.

22, The system according to claim 21, wherein the disposal tank comprises a

level switch, diaphragm pump, and solenoid valves to direct the sample to a
specific treatment tank.
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23. The system according to claim 22, wherein the disposal tank comprises a
conductivity level switch having three electrodes, to control the drainage volume in
the disposal tank between a high level and a low level.

24, The system according to claim 23, wherein i the high level is reached, the
pump is activated to return the drainage to the treatment tanks.

25, The system according to claim 23, wherein if the low level is reached, the
pump is deactivated.

26. The system according to claim 15, wherein the fitration assembly

comprises a container to contain titration solution to simulate the treatment process
in the testing system.

Ef/862004/000343



