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other means

*P* document published prior to the international filing date but
later than the priority date claimed

“T" later document published after the international filing date
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cited %p understand the principle or theory underlying the
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"Y" document of particular relevance; the claimed invention
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document is combined with one or more other such docu-
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in the art.
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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: - .
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: -

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.: .
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.
2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment

of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, @ No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

see annex

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

l::] No protest accompanied the payment of additional search fees.
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Continuation of Box II.1

Continuation of Box II.2

Claims Nos.: -

The present independent method claim 23 and apparatus claim 73 relate to
a large number of possible methods by claiming an online sensor other
than a temperature, pressure or flow sensor.

Support and disclosure in the sense of Article 6 and 5 PCT is to be
found however for only a very small proportion of the methods claimed,
see [Near Infrared (NIR) and Fourier Transform Infrared (FTIR),
paragraph 0008; mechanical resonator sensors such as flexural resonator
sensors or torsional resonator sensors, as well as refractive index
sensors, paragraph 0102; electrical property sensor selected from the
group consisting of a dielectric sensor, a conductivity sensor and an
optical property sensor, paragraph 0143].

The non-compliance with the substantive provisions is to such an extent,
that the search was performed taking into consideration the
non-compliance in determining the extent of the search of claim 23 (PCT
Guidelines 9.19 and 9.23). “

The search of method claim 23 and mutatis mutandis apparatus claim 73
was restricted to those claimed methods which appear to be supported:

A method for monitoring a unit operation that includes separating one or
more components of a multi-component composition by distillation, the
method comprising

providing a multi-component composition comprising one or more liquid
components,

vaporizing at least a portion of at least one Tiquid component of the
composition to form a vapor,

condensing the vapor to form a condensate,

recovering at least a portion of the condensate as a distillate, and
monitoring the vapor, the condensate or the distillate using at Teast
one on-line sensor, the at least one on-Tine sensor being other than a
temperature sensor, pressure sensor or flow sensor and the at least one
on-line sensor being selected from the group consisting of Near Infrared
(NIR) and Fourier Transform Infrared (FTIR) sensor, mechanical resonator
sensors, refractive index sensors, dielectric sensors, conductivity

sensors and optical property sensors.

The applicant's attention is drawn to the fact .that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Chapter 11 procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which Ted to the Article 17(2) declaration be
overcome.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1(part), 2-22; 23(part), 24-25, 28, 30, 32-36, 48,
50-51, 55-59, 62-63; 64(part), 66;
67-70; 71-72; 73(part), 74-75,
78, 80-81; 163(part), 164, 166;

Method for monitoring the separation of components of a
multi-component composition by distillation wherein a first,
second and third mechanical resonator are contacted with the
composition, a vapor, a condensate or a distillate and the
response of the resonators is monitored.

. claims: 23(part), 26-27, 52-54; 73(part), 76,77

n

System and method for monitoring the separation of
components of a multi-component composition by distillation,
the method comprising monitoring the vapor, the condensate
or the distillate using one on-line sensor to determine
fluid-composition-dependent properties, such as viscosity,
density, dielectric constant and/or conductivity of the
vapor, the condensate or the distillate.

3. claims: 23(part), 29, 31; 73(part), 79

System and method for monitoring the separation process of
components of a multi-component composition by distillation,
wherein the vapor, the condensate or the distillate is
monitored using a refractive index sensor.

4. claims: 23(part), 37-47, 60, 61; 207-208;

Method for monitoring specific separation processes of
components of a multi-component composition by distillation
with an online sensor, wherein the distillation comprises a
specific operation, such as a liquid-component switching
operation (claims 37-41, 60) or a concentration operation
(claims 42-47, 62) or a distillation column process
comprising different stages (claims 207, 208).

5. claims: 1(part), 49

Method for monitoring the separation of components of a
multi-component composition by distillation wherein a tuning
fork resonator is contacted with a component and the
response of the tuning fork resonator is monitored.

-

6. claims: 82-144; 145-157; 158-162; 180-189; 190-196; 197-206;




International Application No. PCT/ US2006/ 012374

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Method for monitoring 1iquid and vaporous components of a
multi-component composition in specific operations in
fluidic systems, such as an industrial manufacturing,
extraction or refining process comprising altering the
composition of a feed mixture (claims 82-144), a
distillation process comprising mixed solvent solutiens
(claims 145-157), a liquid/liquid extraction process
comprising a component transfer (claims 158-162), a process
comprising removal of a condensed phase component (claims
180-189), a membrane separation process (claims 190-196) or
a sorption process (claims 197-206) wherein a sensing
surface of a flexural mechanical resonator is contacted with
a component and the response of the flexural mechanical
resonator monitored.

7. claims: 64(part), 65; 163(part), 165; 218-231

Method for monitoring a crystallization reaction, the method
comprising:

providing a multi-component composition in a process

vessel, the multi-component composition being a solution or
a dispersion comprising one or more liquid components and at
least one non-polymeric organic component dissolved or
dispersed in the one or more Tiquid components,

reacting the at least one non-polymeric organic component

in the process vessel under reaction conditions, and
monitoring the progress of the reaction in the process
vessel by a mechanical resonator response at a first time
and at a second time during the reaction.

8. claims: 167-179

Method for monitoring a non-polymeric chemical reaction,
wherein a sensing surface of a mechanical resonator is
contacted with a fluid comprising a product or a by-product
of the reaction and the response of the resonator is
monitored.

9, claims: 209-217
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Method for evaluating a parameter of the kinetics of a
chemical reaction wherein a sensing surface of a mechanical
resonator is contacted with fluid selected from the group
consisting of a fluid reaction medium in which the reaction
is or has been conducted, a fluid comprising a source of a
reactant for the reaction, a fluid comprising a catalyst or
source of catalyst for the reaction, a fluid comprising a
product of the reaction, a fluid comprising a by-product of
the reaction, a fluid that is separated from a fluid
reaction medium during or after the reaction and
stimulating the sensor while in contact with said fluid;
monitoring the response of the resonator;

deriving a kinetic parameter of the reaction from data
obtained by monitoring said response.

10. claims: 233-239

Method for determining the temperature at which a test
solution comprising a known concentration of a solute in a
solvent is at its maximum metastable supersaturation
concentration, the method comprising:

preparing said test solution at a temperature sufficient to
cause all of said solute to be dissolved;

cooling said solution while the solution is in contact with
a flexural mechanical resonator; and .
monitoring the temperature during cooling and the response
of said resonator to detect precipitation, said known
concentration of the test solution constituting the maximum
metastable supersaturated solution concentration at the
precipitation temperature.
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