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(57) Abstract: Some embodiments of the disclosure correspond to, for example, a method for controlling a scrubber containing an
adsorbent. The scrubber may be contigured to cycle between scrubbing at least one pollutant/gas from a stream of gases with the pol-
lutant/gas being adsorbed onto the adsorbent, and regenerating at least some of the adsorbent and thereby purging at least some of
the one pollutant and/or first gas from the adsorbent via a regeneration gas flow. The method may include flowing a stream of gases
through the scrubber, the scrubber including the adsorbent and adsorbing at least some of the one pollutant/gas from the stream of
gases onto the adsorbent during an adsorption phase over a first time period. The method may also include purging at least a portion
of the one pollutant/gas from the adsorbent during a regeneration phase over a second time period with a regeneration gas flow, and
cycling therebetween.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I Claims 1-24, 27 are drawn to a method for controlling a scrubber.
Group II: Claim 25, 26, and 28 are drawn to a system for controlling a scrubber.

Group lI: Claims 29-44 are drawn to systems and methods for reducing at least one pollutant contained in indoor air from an enclosed,
human-occupied environment.

The inventions listed as Groups | through Il do not relate to a single general inventive concept under PCT Rule 13.1 because under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group I, a method of a method for controlling a scrubber, are not found in Groups Il and 1lI; the special
technical features of Group i1, a system for controlling a scrubber, are not found in Groups | and lll; and the special technical features of
Group Ill, systems and methods for reducing at least one pollutant contained in indoor air from an enclosed, human-occupied
environment, are not found in Groups | and .

Groups | through Ill share the technical features of a computer implement method for controlling a scrubber containing an adsorbent, the
scrubber configured to cycle between scrubbing at least one pollutant and/or first gas from a stream of gases with the at least one
pollutant and/or first gas being adsorbed onto the adsorbent, and regenerating at least some of the adsorbent and thereby purging at
least some of the at least one pollutant and/or first gas from the adsorbent via a regeneration gas flow, the system comprising at least
one processor and a non-transitory machine-readable medium storing instructions that, when executed by the at least one processor,
perform the method comprising: flowing a stream of gases through the scrubber, the scrubber comprising the adsorbent; adsorbing at
least some of the one pollutant and/or first gas from the stream of gases onto the adsorbent during an adsorption phase over a first time
‘period; purging a portion of the at least one pollutant and/or first gas from the adsorbent during a regeneration phase over a second time
period with a regeneration gas flow, and cycling between the adsorption phase and the regeneration phase, wherein one cycle
comprises at least an adsorption phase followed by a regeneration phase, one cycle period comprises the total time elapsed during one
cycle, the at least cne pollutant and/or first gas purged from the adsorbent is carried away by the regeneration gas flow, and a complete
regeneration phase comprises a time period for removing substantially all of the pollutant and/or first gas from the adsorbent during the
regeneration phase, and a complete adsorption phase comprises a time period for substantially saturating all the adsorbent during the
adsorption; and limiting at least one of: the duration of the first time period to a period of time which is less than the complete adsorption
phase, and the duration of the second time period to a period of time which is less than the complete regeneration phase. However,
these technical features do not represent a contribution over the prior art.

Specifically, US 8,157,892 B2 to Meirav teaches a computer implement method (Col. 11, Lines 9-11, ..central control system (CC) 502
can be...computerized...) for controlling a scrubber (Col. 11, Lines 22-23, The control system 502 can permit the amount of scrubbing or
injection of oxygen to be adjustable....; Figs. 2A-2C and 3) containing an adsorbent (Col. 7, Lines 12-16, ...the scrubber adsorbent bed
design can include an appropriate choice of adsorbent material...; Col. 5, Line 37-Col. 6, Line 3), the scrubber configured to cycle
between scrubbing at least one pollutant and/or first gas from a stream of gases with the at least one pollutant and/or first gas being
adsorbed onto the adsorbent, and regenerating at least some of the adsorbent and thereby purging at least some of the at least one
pollutant and/or first gas from the adsorbent via a regeneration gas flow (Col. 6, Lines 15-67, ... The scrubber 310 can be configured to
operate.in two cycles: an adsorption cycle and a regeneration cycle...), the system comprising at least one processor and a
non-transitory machine-readable medium storing instructions that, when executed by the at least one processor (Col. 10, Lines 39-57, ...
The central control system 502 can include a processor, a memory,...It can control/operate components automatically...; Col. 11, Lines
9-34), perform the method comprising: flowing a stream of gases through the scrubber (Fig. 3, Circulating Supply Air; Col. 6, Lines
15-31) , the scrubber comprising the adsorbent (Col. 7, Lines 12-16, ...the scrubber adsorbent bed design can include an appropriate
choice of adsorbent material...; Col. 5, Line 37-Col. 6, Line 3); adsorbing at least some of the one pollutant and/or first gas from the
stream of gases onto the adsorbent during an adsorption phase over a first time period (Col. 6, Lines 15-67, ...During the adsorption
cycle, Valves 1 and 2 are open and can allow entry of, adsorption of substances, particles, fumes, gases, etc. from, and subsequent exit
of the circulating air...As such substances, particles, fumes, gases, hazardous vapors (e.g. radioactive vapors) etc. (hereinafter,
“substances”) captured from the circulating air accumulate in the scrubber 310...); purging a portion of the at least one pollutant and/or
first gas from the adsorbent during a regeneration phase over a second time period with a regeneration gas flow (Col. 6, Lines 15-67, As
such substances, particles, fumes, gases, hazardous vapors (e.g. radioactive vapors) etc. (hereinafter, “substances”) captured from the
circulating air accumulate in the scrubber 310, the substances can be removed from the scrubber 310 at a predetermined rate. Removal
of substances can be referred to as a “regeneration” or a “regeneration cycle”...during the regeneration cycle, the scrubber 310 can be
isolated form the HVAC system circulation by Valves 1 and 2, shown in Fig. 3, and instead, can be connected to the incoming and
outgoing purging lines using Valves 3 and 4. While Valves 1 and 2 are closed and Valves 3 and 4 are open during the regeneration
cycle, purge gas, air, and/or any other purge substance can be configured to flow through the scrubber 310...), and cycling between the
adsorption phase and the regeneration phase (Col. 6, Lines 15-67, ... The scrubber 310 can be configured to operate in two cycles: an
adsorption cycle and a regeneration cycle ...The scrubber 310 can run the adsorption and regeneration cycles at periodically, at
predetermined times, and/or as necessary...), wherein one cycle comprises at least an adsorption phase followed by a regeneration
phase (Col. 8, Lines 15-67, ...The scrubber 310 can be configured to operate in two cycles: an adsorption cycle and a regeneration
cycle...The scrubber 310 can be also configured to run each cycle for a predetermined period of time...), one cycle period comprises the
total time elapsed during one cycle (Col. 7, Lines 12-38, ... The cycles as well as their frequency can...constrain the cycle time...; Col. 6,
Lines 15-67), the at least one pollutant and/or first gas purged from the adsorbent is carried away by the regeneration gas flow (Fig. 3;
Col. 6, Lines 15-67, ...the substances can be removed from the scrubber 310...Removal of substances can be referred to as
“regeneration”...during the regeneration cycle, purge gas, air, and/or any other purge substance can be configured to flow through the
scrubber 310), and a complete regeneration phase comprises a time period for removing substantially all of the pollutant and/or first gas
from the adsorbent during the regeneration phase (Col. 6, Lines 59-67, ...the length of time that each cycle can be performed depends
on...time that it takes to adsorb/purge a substance or a particular amount of the substance...), and a comp!ete adsorption phase
comprises a time period for substantially saturating all the adsorbent during the adsorption (Col. 6, Lines 59-67, ...the length of time that
each cycle can be performed depends on...

<Continued in next Extra Sheet>




INTERNATIONAL SEARCH REPORT

l
1wl nauviial appuvailivil INv,

PCT/US2013/042239

...time that it takes to adsorb/purge a substance or a particular amount of the substance...), and the duration of the second time period to
a period of time which is less than the complete regeneration phase (Col. 6, Lines 59-67, ...the length of time that each cycle can be
performed depends on...time that it takes to adsorb/purge a substance or a particular amount of the substance...).

The inventions listed in Groups | through 11l therefore lack unity under Rule 13 because they do not share a same or corresponding
special technical feature.




	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

