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DECISION ON APPEAL
This is a decision on an appeal fromthe prinmary exam ner’s
final rejection of clainms 3 through 8, 17 and 20 through 26.1
The only other clains remaining in this application are clains 9
through 12, with the exam ner indicating that clains 9 through 11

are allowed and claim 12 is objected to as depending on a rejected

'Appel | ant’ s anendnent subsequent to the final rejection
dated Sept. 12, 2001, Paper No. 53, was refused entry by the
exam ner (see the anendnent dated May 1, 2002, Paper No. 58,
refused entry as per the Advisory Action dated May 16, 2002,
Paper No. 59).
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base claimbut would be allowable if rewitten in independent form
including all of the limtations of the base claimand any
intervening clainms (final Ofice action dated Sept. 12, 2001, Paper
No. 53, page 6; Brief, page 2). W have jurisdiction pursuant to
35 U S.C § 134.

According to appellant, the invention is directed to a process
for drying a gaseous or liquid mxture with the aid of an adsorber
conposed of alum na and of a nol ecul ar sieve (Brief, page 4).
Appel | ant states that clains 3, 7 and 23 stand or fall together
whil e each of the other clains on appeal stand on their own (Brief,
page 6). To the extent appellant has provi ded reasonably specific,
substantive reasons for the separate patentability of individual
claims, we consider these clains separately. See 37 CFR
8§ 1.192(c)(7)(2000); In re Mcbaniel, 293 F.3d 1379, 1383, 63 USPQd
1462, 1465 (Fed. Cir. 2002). A copy of illustrative independent
claims 3 and 17 is attached as an Appendix to this decision.

The exam ner has relied upon the follow ng references as
support for the rejections on appeal:

Mat year, Jr. (Matyear) 2,910, 139 Cct. 27, 1959

Bauer 3, 691, 251 Sept. 12, 1972
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Clainms 3-5, 7, 17 and 20-26 stand rejected under 35 U S. C
8§ 102(b) as anticipated by Bauer (Answer, page 2). Cains 6 and 8
stand rejected under 35 U. S.C. 8§ 103(a) as unpatentabl e over Bauer
(Answer, page 3). Cdains 3-8, 17 and 20-26 stand rejected under
35 U.S.C. § 103(a) as unpatentabl e over Matyear (Answer, page 4).
W arfirm all of the rejections on appeal essentially for the

reasons stated in the Answer and those reasons set forth bel ow

OPINION

A. The Rejection under § 102 (b) over Bauer

The exam ner finds that Bauer discloses a process for the
drying of a gas m xture by passing the gas m xture into an
adsorption zone which contains an upstream al um na adsor bent
and a downstream nol ecul ar si eve adsorbent (Answer, page 3). The
exam ner recogni zes that Bauer does not specifically disclose that
the ratio of the volune of alumna to the volunme of the nol ecul ar
sieve and the alumna (Q is between 0.05 and 0.8 at an instant
when water breaks through an exit of the adsorber (id.). The
exam ner al so recogni zes that Bauer does not specifically disclose
that the adsorption zone conprises a nass transfer zone and an
equi libriumzone (id.). However, the exam ner states that the

process of Bauer is the sanme or simlar to the clained process in
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terms of the conposition of the adsorption zone and the feedstock,
t he adsorption zone of Bauer has an active alum na zone and a

nol ecul ar sieve zone which are operated the sane as the cl ai ned
adsorption zone, and estinmates a ratio Q for Bauer of about 0.20
based on the entire colum (id.). Therefore the exam ner concl udes
that the Bauer process inherently has a nmass transfer zone and
equilibriumzone within the limts as claimed by appellants (id.;,
see al so the Answer, page 6).

Bauer di scloses the drying of cracked gases such as a cracked
propane stream containing ethylene (col. 1, |l. 56-60). Appellant
di scl oses that the feedstock may be gases originating from steam
cracking or fluid catalytic cracking, or natural gases such as
nmet hane or ethane “type” (specification, page 2, |. 25- page 3,
|. 3). Bauer teaches using a “mnor bed” by replacing “two-three
feet of the usual nolecular sieve desiccant with, say, activated
alum na,” thus protecting the expensive nol ecular sieve (col. 1,

1. 45-49; col. 2, Il. 15-19; col. 3, I. 66-col. 4, |. 3), wth the
alum na protecting the sieve material fromfouling by polyners as
wel |l as effectively renoving water (col. 2, |Il1. 25-30; col. 4, II.

4-9).
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Appel I ant teaches that it is essential that the alum na and
nol ecul ar sieve should be introduced “in precise conditions,” i.e.,
in the equilibriumzone of the adsorber the ratio of the volune
of alumina to that of the alum na and the nol ecular sieve (Q is
generally between 0.05 and 0.8 (specification, page 3, |I. 27-page
4, |1.4; page 6, Il. 3-6 and 11-16).2% Appellant discloses the
runni ng conditions of the adsorber as a surface velocity of the
gaseous m xture between 1 and 20 mmn, a pressure between 600 nm
Hg and 150 bars, and a tenperature between -40 and 100 °C,
(specification, page 11).

Bauer teaches running conditions of the adsorber as a
tenperature of about 50-60°F., a pressure of 202 psia, a flowrate
of over 8000 nol s/hr, and an anount of water of 0.10 nol e percent
(see Table 1 in col. 5 and col. 6, II. 19-21). Bauer exenplifies
an adsorber vessel where the ratio of the volune of activated
alum na to the volunme of alum na and nol ecul ar sieve at charging

is approximately 0.2 (col. 6, Il. 59-67).°3

2Appel I ant defines the mass transfer zone and the
equi libriumzone at page 4, |I. 17-22, and page 5, Il. 15-22,
respectively, of the specification.

3See the Answer, page 3. Taking into account the
approxi mate volune of the support materials 6, 7 and 14, the
ratio only changes to approximately 0.21 (see col. 6, Il. 63-67).

5



Appeal No. 2003-1529
Application No. 08/499, 442

As stated by a predecessor of our review ng court:

[I]t is elenentary that the mere recitation of a
new y di scovered function or property, inherently
possessed by things in the prior art, does not cause
a claimdrawn to those things to distinguish over
the prior art. Additionally, where the Patent

O fice has reason to believe that a functional
[imtation asserted to be critical for establishing
novelty in the claimed subject nmatter may, in fact,
be an i nherent characteristic of the prior art, it
possesses the authority to require the applicant to
prove that the subject matter shown to be in the
prior art does not possess the characteristic relied
on. [Citation omtted]. This burden was involved in
In re Ludtke, 58 CCPA 1159, 441 F.2d 660, 169 USPQ
563 (1971), and is applicable to product and process
cl ai s reasonably consi dered as possessing the

all egedly i nherent characteristics.*

For the foregoing reasons, we determ ne that the exam ner has
reason to believe that the adsorber of Bauer possessed equilibrium
and nass transfer zones as well as a ratio Qw thin the clained
range. Accordingly, the burden has shifted to appellant to prove
that the prior art Bauer does not possess these characteristics.
See In re Best, supra.

Appel l ant admits that the process disclosed in Bauer “may

i nherently possess ‘a nass transfer zone’ and ‘an equilibrium zone

as those terns are defined in the present application.” Brief,

‘In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA
1977), quoting In re Swinehart, 439 F.2d 210, 212-13, 169 USPQ
226, 229 (CCPA 1971)
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page 8.° However, appellant argues that Bauer does not teach that
using a controlled ratio Q provides advantages by increasing the
lifetime of the nol ecular sieves and their adsorption effectiveness
(Brief, page 6). Appellant further argues that Bauer teaches the
use of alum na for other purposes than renoving water as taught by
appel lant (Brief, page 7), and the exanminer’s estimate of the ratio
of alum na to nolecular sieve is “not really accurate.” Id.
Appel l ant’ s argunents are not persuasive. As discussed above,
t he exam ner finds that Bauer discloses a ratio of vol une of
alumna to volune of alum na and nol ecul ar sieve for the entire
adsorber within the clainmed range for Q (Answer, page 3).
Furt hernore, Bauer teaches the use of alumina for the same purpose
as appellant, nanely to effectively renove water fromthe feedstock
gas, although it also prevents polyners fromfouling the expensive
nmol ecul ar sieve (col. 2, Il. 25-30, and col. 4, Il. 4-9). The
results desired by Bauer are also the sane as appell ant, namely
increasing the lifetinme of the nolecular sieves (col. 7, Il. 31-35)
and their adsorption effectiveness (col. 6, Il. 14-17). Finally,

as di scussed above (see footnote 3), the examner’'s “estimate”

*WWe note that independent claim 17 on appeal, which
appel l ant has not separately argued, only recites an equilibrium
zone and does not require a mass transfer zone.
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woul d not materially be affected by taking into account the vol unes
of the support materials such as gravel and w re nesh.

Appel | ant argues that the examiner’s estinmate of the vol une
rati o of Bauer is based on the entire volune of the vessel 3 rather
than solely on the volunme of the equilibriumzone within an
adsorber as recited in the clainms on appeal (Brief, page 8, Reply
Brief, page 3). This argunent is not persuasive for several
reasons. We note that the equilibriumzone may be the only zone
in the adsorber (see claim 17 on appeal), apparently correspondi ng
to a process where the adsorbent was not saturated (specification,
page 5, Il. 15-22). Thus it appears that the volune ratio of the
equi librium zone would correspond to the initial charging vol une
ratio. Additionally, the specification teaches that “the vol une of
al um na and of nol ecul ar sieve correspond to the vol unmes determ ned
at the time of charging of the adsorber.” Specification, page 6,
1. 7-10. Finally, as discussed above, the feedstock, process
condi tions, anounts of alum na and nol ecul ar sieve, and desired
results taught by Bauer are the same or substantially simlar to
the clained process, and thus the exam ner has reason to believe
that the equilibriumzone, the nmass transfer zone, and the vol une

rati os of alum na and nol ecul ar sieve found in Bauer woul d have
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been the sane or substantially simlar to the clained zones and
volume ratios. See In re Best, supra.

Appel | ant argues the specific values of Qrecited in dependent
claims 4, 5, 25, 26, and 20-22 (Brief, pages 10-11). For reasons
adequately di scussed above, we deternine that the exam ner has
reasonabl e belief that the volume ratios of Bauer woul d have been
the same or simlar to those clained.

Appel I ant al so argues that there are significant differences
bet ween the claim24 process and the Bauer process, nanely that
claim?24 is directed to natural gas while Bauer discloses a feed
gas of cracked ethane (Brief, page 10). This argunent is not
persuasi ve since Bauer is directed generally to the drying of a gas
(col. 1, |I. 6), and exenplifies a gas containing nethane (Table 1;
col. 5, |I. 39). The object of Bauer is “to dry a gas” (col. 4, I.
10). Al though appellant argues that the “natural gas” recited in
claim 24 contains “primarily nethane,” we note that appellant is
relying on the exanples in the specification and not on any cl ai ned
limtation (Brief, page 10).

For the foregoing reasons, we determ ne that the exam ner has
establ i shed a prima facie case of anticipation which has not been

adequately rebutted by appellant. Accordingly, we affirmthe



Appeal No. 2003-1529
Application No. 08/499, 442

exanmner’s rejection of claims 3-5, 7, 17, and 20-26 under
35 U.S.C. 8§ 102(b) over Bauer.

B. The Rejection under § 103(a) over Bauer

The exam ner finds that Bauer does not specifically disclose
the nethod of preparation of the alumna, as recited in claim®6 on
appeal, nor the specific surface velocity as recited in claim8 on
appeal (Answer, page 4). Nonethel ess, the exam ner concl udes that
the alumna product is the sane or simlar regardless of its nethod
of preparation, and the nodification of the surface velocity would
have been well within the ordinary skill in the art absent a
showi ng of unexpected results (id.).

Appel  ant repeats the argunents agai nst Bauer as discussed
above (Brief, page 11), while nerely stating that the limtations
of clains 6 and 8 on appeal are “nowhere disclosed in any cited
reference.” Brief, page 12. This argunent is not well taken since
t he exam ner has admtted that Bauer does not specifically recited
the limtations of clains 6 and 8. Appellant has not addressed
t he product-by-process format of claim®6, even as included in
the process claim3, and has failed to point out how the product
alumina differs fromthe alum na of Bauer. See In re Wertheim,
541 F.2d 257, 271, 191 USPQ 90, 103 (CCPA 1976) (it is the

patentability of the product defined by product-by-process clains

10
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whi ch nust be gauged against the prior art, not the processes of
maki ng the product). Additionally, appellant has not established
that the surface velocity of claim8 produces sone unexpected
result over the flowrate in the process of Bauer (see Table 1
col. 5, Il. 33-34). See In re Woodruff, 919 F.2d 1575, 1578,

16 USPQ2d 1934, 1936 (Fed. Cir. 1990).

For the foregoing reasons and those set forth in the Answer,
we determ ne that the exam ner has established a prima facie case
of obviousness in view of the reference evidence. Based on the
totality of the record, including due consideration of appellant’s
argunents, we determne that the preponderance of evidence wei ghs
nost heavily in favor of obviousness within the nmeani ng of section
103(a). Accordingly, we affirmthe exam ner’s rejection of clains
6 and 8 under 35 U.S.C. 8§ 103(a) over Bauer.

C. The Rejection under § 103 (a) over Matyear

The exam ner finds that Matyear discloses a process for drying
a gaseous m xture by passing the m xture into an adsorption zone
to renove water, where the adsorption zone conprises a first zone
contai ning active alum na and a second zone containing a nol ecul ar
sieve (Answer, page 4). The exam ner recogni zes that Matyear does
not specifically disclose that the adsorption zone conprises a mass

transfer zone and an equilibriumzone (id.). However, the exam ner

11
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finds that the Matyear adsorption is operated under the same or
simlar conditions to the clainmed adsorption zone (see col. 3, II.
4-23), thus inherently producing a mass transfer zone and an

equi l i brium zone (Answer, pages 4-5).

The exam ner al so recogni zes that Matyear does not
specifically disclose Q values within the clained range (Answer,
page 5). However, the exam ner concludes that it woul d have been
obvi ous to have nodified the Matyear process by using an adsorption
zone with the clainmed Q values since Matyear teaches use of alum na
and nol ecul ar sieve ambunts within broad ranges (id., citing vessel
10 with a nol ecul ar sieve adsorbent between 1 and 10 inches or nore
with the renmai nder of the colum filled with alum na; see col. 2,
1. 62-70). W agree.

Appel | ant argues that Matyear does not provide sufficient
information to all ow even a hindsight calculation of a Qratio, nor
does Matyear provide any notivation to suggest such a cal cul ation
of Q (Brief, pages 14-15). This argunment is not persuasive since
Mat year exenplifies a drying vessel 10 about 6 feet in dianeter
and 20 feet high, disclosing that the amount of nolecular sieve is
usual Iy between about 1-10 inches or more in thickness (col. 2, II.
62-70, italics added). Furthernore, Matyear specifically teaches

that “[i]t is possible for each drying operation to determ ne the

12
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relative amounts of the conventional [alum na] and sieve nateri al
giving optimumresults consistent with cost.” Col. 2, IIl. 20-22.
Therefore Matyear has taught that the relative anounts of alum na
and nol ecul ar sieve are result-effective variables and their

optim zation woul d have been well within the ordinary skill in the
art. See In re Woodruff, supra; In re Boesch, 617 F.2d 272, 276,
205 USPQ 215, 219 (CCPA 1980); In re Antonie, 559 F.2d 618, 620,
195 USPQ 6, 8-9 (CCPA 1977); In re Sebek, 465 F.2d 904, 907, 175
USPQ 93, 95 (CCPA 1972); and In re Aller, 220 F.2d 454, 456, 105
USPQ 233, 235 (CCPA 1955) .

We adopt our renmarks from above concerning the Q val ues for
the equilibriumzone relative to the entire vessel. W also adopt
our remarks about the specific argunments concerning the dependent
clainms from above, including clains 6 and 8 (Brief, page 14). Wth
regard to claim?24 (Brief, page 15), we adopt our remarks from
above and note that Matyear is directed to the drying of gases in
general (col. 1, I. 15; col. 1, |l. 59-62; and especially col. 4,
1. 3-5).

For the foregoing reasons and those stated in the Answer, we
determ ne that the exam ner has established a prima facie case of
obvi ousness based on the reference evidence. Based on the totality

of the record, including due consideration of appellant’s

13
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argurments, we determ ne that the preponderance of evidence wei ghs
nost heavily in favor of obviousness within the nmeani ng of section
103(a). Accordingly, we affirmthe examner’s rejection of clains

3-8, 17 and 20-26 under 35 U.S.C. § 103(a) over Matyear.

14
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D. Summary

The rejection of clains 3-5, 7, 17 and 20-26 under 35 U.S.C
§ 102(b) as anticipated by Bauer is affirmed. The rejection of
clainms 6 and 8 under 35 U.S.C. 8§ 103(a) as unpatentabl e over Bauer
is affirmed. The rejection of clainms 3-8, 17 and 20-26 under
35 U S.C. § 103(a) as unpatentable over Matyear is affirned.

The decision of the examner is affirned.

15
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No time period for taking any subsequent action in connection
with this appeal nay be extended under 37 CFR § 1.136(a).

AFFIRMED

JEFFREY T. SM TH
Adm ni strative Patent Judge

BRADLEY R GARRI S )
Adm ni strative Patent Judge )

)

)

) BOARD OF PATENT
THOVAS A. WALTZ ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)

)

)

)

TAWjrg
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APPENDIX

3. A process for drying a gaseous or liquid m xture by
passing said m xture into an adsorber, the adsorber including a
wat er adsorption equilibriumzone and a water adsorption nass
transfer zone, the equilibrium zone conprising an upstream al um na
zone and a downstream nol ecul ar sieve zone, the nmass transfer zone
conprising a downstream portion of the nol ecular sieve zone, water
concentration in the nmass transfer zone varying fromzero to the
maxi mum wat er concentration at the equilibriumzone, wherein in the
wat er adsorption equilibriumzone of the adsorber, the ratio Q of
the volune of alumina to that of alum na and of the nolecul ar sieve
Is between 0.05 and 0.8 at an instant when water breaks through at
an exit of the adsorber.

17. A process for drying a gaseous or liquid m xture by
passing said m xture into an adsorber, the adsorber including a
wat er adsorption equilibriumzone conprising an upstream al um na
zone and a downstream nol ecul ar sieve zone, the upstream al uni na
zone adsorbing water in liquid or gaseous form and the downstream
nol ecul ar sieve zone adsorbing water in gaseous formduring the
process, a volune ratio of the alum na zone and the nol ecul ar sieve
zone being 5 to 80%
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