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JOINT CLAIM CONSTRUCTION CHART 

Pursuant to Paragraph 6 of the Court’s January 26, 2024 Scheduling Order (D.I. 22), 

Plaintiff Duesenfeld GmbH (“Duesenfeld”) and Defendant Ascend Elements, Inc. (“Ascend”) 

(collectively, “the parties”) have met and conferred and hereby submit this Joint Claim 

Construction Chart for the U.S. Patent No. 11,050,097 (“’097 patent”). The parties’ proposed 

constructions and citations to the intrinsic record are set forth in the table below. 

Each party reserves the right to rely on intrinsic evidence cited by the other party. In 

addition to the intrinsic evidence specifically identified in the table below, the parties each reserve 

the right to rely on additional intrinsic evidence to the extent it is necessary to provide additional 

context or to rebut arguments made by the other party during the claim construction briefing. 

Exhibit A to this Joint Claim Construction Chart is a copy of the ’097 patent. A copy of 

the cited portions of the prosecution file history of the ’097 patent is attached at Exhibit B.  
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DISPUTED CONSTRUCTIONS 

Term Claims at 
Issue 

Duesenfeld’s Proposed 
Construction, Intrinsic 
Evidence, and Explanation 
for Why Resolution of 
Dispute Makes a Difference 

Ascend’s Proposed 
Construction and Intrinsic 
Evidence 

Explanation of Why 
Resolution of Dispute 
Makes a Difference 

drying the 
comminuted 
material 

1, 2, 7, 13 plain and ordinary meaning, 
which is removing at least one 
solvent from the comminuted 
material 

Intrinsic Evidence: 

• ’097 patent at Fig. 1, 
2:23-27, 3:7-12, 3:18-
24, 5:11-24, 6:43-49, 
8:37-43. 

 

removing at least one solvent in 
the conducting salt from the 
comminuted material 

Intrinsic Evidence: 

• ’097 patent at 2:23-27, 
2:59-62, 3:18-24, 4:37-
52, 5:53-61, 6:43-49, 
8:54-55. 

• ’097 file history, 
01/10/2020 
Amendment/Request for 
Reconsideration 

Duesenfeld’s Explanation: 
The dispute goes to whether 
this term has its plain and 
ordinary meaning, and 
resolving the dispute may 
help to avoid juror confusion.  

Ascend’s Explanation: The 
dispute goes to whether the 
term should be given its 
construction as defined in the 
specification.  Construction of 
this term would aid in the 
evaluation of infringement 
and invalidity. 

drying device 
configured to 
inactivate the 
comminuted 
material 

12 plain and ordinary meaning, 
which is a device configured to 
produce inactivated 
comminuted material as a result 
of drying 

Intrinsic Evidence: 

• ’097 patent at Fig. 1, 
1:13-14, 1:19-22, 1:43-

device configured to inactivate 
the comminuted material by 
removing at least one solvent in 
the conducting salt 

Intrinsic Evidence: 

• ’097 patent at 2:23-27, 
2:59-62, 3:18-24, 4:37-

Duesenfeld’s Explanation: 
This dispute goes to whether 
inactivation is distinct from 
drying, and resolving this 
dispute may resolve issues 
relating to both invalidity and 
infringement.  
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47, 1:56-62, 1:63-2:4, 
2:13-17, 3:7-12, 3:64-
4:4, 4:5-18, 4:19-27, 
4:28-32, 4:33-36, 4:37-
40, 6:32-42, 8:12-14, 
8:54-56. 
 

• ’097 file history, 
01.10.2020 Am. at 13 
(“Moreover, Kellermann 
does not employ 
inactivation by drying, 
using instead 
inactivation by freezing, 
making Kellermann that 
much further unlike 
amended claim 1 which 
recites ‘inactivating the 
comminuted material ... 
by drying ... at a 
maximum pressure of 
300 hPa’.”). 

52, 5:53-61, 6:43-49, 
8:54-55. 

• ’097 file history, 
01/10/2020 
Amendment/Request for 
Reconsideration 

Ascend’s Explanation: The 
dispute goes to whether the 
term should be given its 
construction as defined in the 
specification.  Construction of 
this term would aid in the 
evaluation of infringement 
and invalidity. 
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METHOD FOR THE TREATMENT OF USED the battery fragments , as the organic carbonates of the 
BATTERIES , IN PARTICULAR electrolyte have been removed [ from the fragments ) . The 

RECHARGEABLE BATTERIES , AND comminuted material is therefore largely inert and can be 
BATTERY PROCESSING INSTALLATION transported safely , especially if it is packed under vacuum . 

A further advantage is that no additional material has to be 
FIELD OF THE INVENTION added to inactivate the comminuted material . This decreases 

the complexity of the battery processing , reduces the weight 
The invention refers to a method for the treatment of used of the inactivated comminuted material and increases the 

batteries , in particular used lithium batteries , such as lithium purity in the subsequent separation and recycling steps . In 
ion batteries , with the steps 10 particular , in potential subsequent hydrometallurgical pro 

( a ) comminuting the batteries such that comminuted cessing steps , a high degree of product purity that does not 
material is obtained , require the input of foreign ions is advantageous . 

( b ) inactivating of the comminuted material such that an In addition , it is advantageous that a comminuted material 
inactive comminuted material is obtained , and ( c ) filling a is obtained that can be transported safely . The organic 
transport container with the inactive comminuted material . 15 carbonate content is preferably so small that the for 

According to a second aspect , the invention refers to a mation of a significant amount of fluorophosphates can 
battery processing installation for the treatment of used be ruled out . 
batteries , in particular for the treatment of used lithium Fluorophosphates are often strong neurotoxins , the for 
batteries with ( a ) a comminuting device for comminuting the mation of which must be reliably prevented . Furthermore , 
batteries such that comminuted material is obtained , ( b ) an 20 due to the low electrolyte content , it is guaranteed that a 
inactivation device for inactivating the comminuted material self - amplifying and intensifying build - up of heat triggered 
and ( c ) a filling device for filling a transport container with by an electrochemical reaction cannot occur . 
the inactivated comminuted material . Within the scope of the present description , the term 

drying should be understood particularly to mean the 
BACKGROUND 25 removal of at least one solvent in the conducting salt . In 

particular , the drying is executed such that dimethyl carbon 
US 2005/0241943 A1 describes a method for processing ate and / or ethyl methyl carbonate is removed . 

used batteries in which the batteries are heated prior to a The battery should be understood especially to mean a 
comminuting step , thereby destroying plastic components in lithium battery . A lithium battery is a rechargeable battery 
the batteries . The disadvantage of this type of procedure is 30 whose electrochemical reaction involves lithium and / or 
that the remaining components of the batteries may be lithium ions and / or a lithium compound . 
contaminated with degradation products of the plastic . A battery processing installation should also be under 
DE 10 2012 024 876 A1 describes a system for transfer- stood particularly to mean a rechargeable battery processing 

ring transport - critical electrolyte cells , in which they are installation for processing rechargeable batteries . 
initially comminuted under inert gas and then dusted with a 35 The transport container should also be understood par 
deactivation powder so as to prevent the electrochemically ticularly to mean transport packaging . The transport pack 
active material from spontaneously combusting . The disad- aging is preferably sealed by way of a vacuum seal . Alu 
vantage of this is that the resulting material still poses a minium composite foil is especially well - suited as transport 
comparatively high hazard potential and that the dusting packaging 
powder itself poses a risk of explosion and that the formation 40 It is beneficial if the drying occurs after the comminuting 
of a flammable and explosive atmosphere in the transport of the batteries . It is indeed possible and represents a 
container cannot be ruled out . preferred embodiment that the batteries are exposed to a 
DE 10 2011 110 083 A1 describes a method for recov- vacuum when in an uncomminuted state such that at least 

ering active material from a galvanic cell , in which the parts of the electrolyte vaporise , wherein the resulting gas 
galvanic cells are initially mechanically comminuted , then 45 either escapes through a safety valve in the rechargeable 
pre - dried and subsequently sifted . Finally , the binder is battery or the battery is destroyed by the pressure difference 
broken down in an oven . This type of device is very between the external environment and the internal pressure , 
well - suited to the efficient recycling of larger amounts of enabling a vaporising electrolyte to escape . However , since 
galvanic elements . However , for partial load operation , the the electrolyte is predominantly located between tightly 
construction of this installation is comparatively complex . 50 wound or stacked and pressed layers of electrodes and 

separators and in their pores , and it is connected to other 
SUMMARY components of the batteries , this procedure can be very 

time - consuming . It is thus often more beneficial and repre 
The invention aims to reduce disadvantages of the prior sents a preferred embodiment of the invention for the 

art . 55 batteries to be mechanically comminuted , for example 
The invention solves the problem by means of a method through cutting , cropping , impact , separating and / or com 

according to the preamble , in which the inactivation occurs pressing . This means that a larger interface is available for 
at least also by way of drying the comminuted material . the transition of materials into the gas phase . 
According to a second aspect , the invention solves the The drying may occur by way of vacuum drying , contact 
problem through a battery processing installation according 60 drying , convection drying and / or infra - red drying . It is 
to the preamble , the activation device of which comprises a favourable if the drying occurs while the comminuted mate 
drying device . rial is being agitated and / or circulated . 

The advantage of the invention is that the amount of Prior to being comminuted , the used batteries are prefer 
electrolyte that can be obtained from the comminuted mate- ably dismantled . This means that larger battery systems are 
rial through drying is such that an electrochemical reaction 65 dismantled into their smaller subcomponents , the modules 
is no longer possible , or only to a negligibly small extent . In or stacks , or even that the cells which contain the electro 
addition , no flammable or explosive gas phase forms above chemically active material are separated from the control 
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electronics . The control electronics comprise , for example , until a drying time and / or drying pressure has been identified 
semiconductor elements and / or sensors and are responsible at which , in a set of tests of three transport containers , the 
for the charge control of the batteries . requirements for the property have been fulfilled for all three 

According to a preferred embodiment , the drying occurs transport containers . 
under vacuum . The size of the vacuum is preferably selected 5 The comminuted material is preferably dried until an 
such that the vapour pressure of dimethyl carbonate at 80 ° electrolyte content in the comminuted material is so low that 
C. , especially at 70 ° C. , is not reached . It is beneficial if the an electrochemical reaction is impossible . In other words , 
drying occurs at a maximum pressure of 300 hPa , in the electrolyte content is lower than a threshold value , the 
particular a maximum of 100 hPa . At such low pressures , threshold value being selected such that , if this threshold 
considerable parts of most electrolytes vaporise , especially 10 value is not achieved , the cell voltage is reduced to a 
dimethyl carbonate and ethyl methyl carbonate , and do so at maximum of one quarter . This threshold value is deter 
temperatures of less than 80 ° C. The advantage of low mined , for example , by defining the cell voltage of a battery 
temperatures is that the formation of hydrogen fluoride is in relation to the electrolyte content . Shortly before achiev 
hindered . Hydrogen fluoride poses a potential risk for the ing the threshold value , the cell voltage collapses , i.e. it 
battery processing installation and the surroundings . It is 15 decreases by at least 75 % . If the threshold value is not 
therefore beneficial to prevent the development of hydrogen achieved , the battery contains so little electrolyte that , to a 
fluoride . good approximation , an electrochemical reaction is no lon 

The drying preferably occurs at a temperature that is ger possible . 
lower than a decomposition temperature . The decom- The comminuted material is preferably dried for so long 
position temperature should be understood particularly 20 that a 50 kg amount of comminuted material , which is 
to mean the lowest temperature at which at least 80 contained in a compacted form in a 50 litre drum , does not 
percent by mass of the binder has decomposed into experience a build - up of heat , or the build - up of heat is so 
gaseous components after keeping the comminuted low that a thermal runaway , i.e. a thermally induced chain 
material at this temperature for an hour . The decom- reaction , is ruled out for at least two months , and that any 
position temperature can be measured by successively 25 build - up of hydrogen is also so low that after two weeks , no 
increasing the temperature of the comminuted material excess pressure occurs if a negative pressure of 500 hPa is 
and recording when a loss of mass occurs , especially present to begin with . 
through the build - up of gas due to a decomposition of It is beneficial if the comminuted material is dried until 
the binder , and the specified criteria is fulfilled . If the electrolyte content of organic components that are vola 
necessary , the experiment must be conducted several 30 tile at 80 ° C. has a maximum value of 3 % by weight , in 
times , each time using a new sample of comminuted particular a maximum of 2 % by weight , especially prefer 
material at an increased temperature . ably a maximum of 1.5 % by weight . 

It is favourable if the drying occurs under an atmosphere The drying is preferably conducted for so long that the 
in which the partial pressure of the water vapor is lower than accumulated content of organic carbonates from the elec 
50 Pa , in particular lower than 10 Pa . A low partial pressure 35 trolyte that are volatile at 80 ° C. falls short of 3 % by volume 
of the water vapor leads to a low reaction rate of lithium in the atmosphere above the comminuted material . 
compounds to lithium hydroxide and thus only to a low In particular , the drying is conducted until the dimethyl 
build - up of hydrogen . This prevents the formation of flam- carbonate content is lower than 4 % by volume , especially 
mable hydrogen - oxygen mixtures and contributes to the 3 % by volume , and / or the cyclohexylbenzene content is 
safety of the installation . 40 lower than 1 % by volume , in particular 0.5 % by volume . 

In addition , it is favourable if the partial pressure of The drying preferably occurs immediately after commi 
oxygen has a maximum value of 10 millibars , especially a nution . This should be understood to mean that the time 
maximum value of 5 millibars . This largely inhibits the between the beginning of the comminution of the batteries 
reaction of oxygen with oxidisable components of the bat- and the point at which at least a part of the resulting 
teries . It is possible to achieve the low partial pressure of 45 comminuted material begins to dry is a maximum of five 
oxygen by means of drying at a low pressure . Alternatively minutes , especially a maximum of one minute . The rapid 
or additionally , the drying may occur in an inert gas atmo- drying after comminution means that the mass of material 
sphere . that may potentially experience an electrochemical reaction 
A method is preferred in which the drying of the com- remains small ; the electrochemical reaction time of potential 

minuted material is only completed if , after the completion 50 exothermic reactions also remains small . This reduces the 
of the drying process , no flammable or explosive gas mix- risk for the installation and the surroundings . 
ture can form above the comminuted material that has been It is especially favourable if the vacuum is created by 
filled [ in the container ) and / or when the comminuted mate- means of an injector , i.e. a venturi pump or an ejector - jet 
rial is so dry that a flammable or explosive gas mixture can pump . Ejector - jet pumps are largely resistant to aggressive 
emerge in the transport container or during the subsequent 55 gases that are due to be pumped , particularly if an appro 
processing . The property that the drying is completed if , priate pump fluid , i.e. pump liquid , is selected . It is benefi 
after the completion of the drying process , no flammable or cial if the pump fluid , which is a liquid , has a pH value of 
explosive gas mixture can form above the comminuted at least 8 , in particular of at least 9 , for example at least 12 . 
material that has been filled [ in the container ) should be In this case , unwanted components of the gas that is being 
understood particularly to mean that , within the space of one 60 pumped can decompose or react to become less damaging 
week at 50 ° C. and 1013 hPa , no flammable gas mixture substances . In this way , for example , dimethyl carbonates 
forms in a transport container in the form of a 50 litre and / or ethyl methyl carbonates can be broken down by a 
container that has been half - filled ( relative to its volume ) saponification reaction . Any hydrogen fluoride contained in 
with the comminuted material . Pre - tests determine whether the pump fluid can be converted in the alkaline environment 
the criteria has been fulfilled . If a flammable gas mixture 65 into a non - hazardous salt by way of an acid - base reaction . 
does form , the drying must be conducted for a longer time The pump fluid preferably contains a substance that 
and / or at a lower pressure . The preliminary tests are repeated precipitates fluoride . For example , the pump fluid may 
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contain sodium carbonate or calcium carbonate . The salts partial pressure of the oxygen is a maximum of 40 hPa , 
that result from the reaction with a fluorine compound , in especially a maximum of 15 hPa . 
particular hydrogen fluoride , are preferably separated , in According to a preferred embodiment , the method com 
particular filtered or removed by sedimentation . This at least prises the steps of removing the comminuted material from 
largely prevents hydrogen fluoride or other poisonous fluo- 5 the transport container ; detaching hard parts and / or separat 
rine compounds from being emitted into the surroundings . ing active material from the carrier , particularly via a second 

The drying preferably occurs at a maximum temperature comminuting stage and / or air jet sieving , thereby producing 
of 80 ° C .: this produces almost no hydrogen fluoride . This an active material fraction and a carrier fraction ; and a 
increases the service life of the battery processing installa- separate packing of the active material fraction and carrier 
tion and reduces the environmental risk . 10 fraction in suitable transport containers . It is beneficial if 

According to a preferred embodiment , the method com- these transport containers are designed to be airtight . By 
prises the steps of condensing components of the electrolyte separating an active material fraction and a carrier fraction , 
by cooling and / or increasing the pressure such that an transportation generally does not require any permits . An 
electrolyte condensate occurs . For example , the condensa- additional advantage is that fractions separated in this way 
tion is conducted at a point that lies between the dryer and 15 only pose a small risk . 
the vacuum pump relative to the flow of gas . In this case , The removal of the comminuted material from the trans 
gases coming from the dryer must initially pass through a port container is preferably conducted under vacuum 
condenser before reaching the vacuum pump . This causes and / or shielding gas . 
the gaseous electrolyte in the gas , which is produced during It is possible , but not necessary , for the transport container 
the drying , to be at least largely separated in the condenser 20 to be filled with communited material under vacuum . It 
before the remaining gas reaches the pump . Electrolyte can is beneficial if the transport container is a vacuum 
be recovered in this way . In addition , the flow of gas through container , in particular an evacuated vacuum container , 
the vacuum pump decreases , which increases the vacuum such that a negative pressure or vacuum occurs in the 
pump's service life and reduces its energy consumption . transport container once it has been sealed . Alterna 

According to a preferred embodiment , the method alter- 25 tively , the transport container may be filled with an 
natively comprises the step of purifying the gas through the 
adsorption of the volatile organic components of an acti- In a preferred battery processing installation , the separa 
vated carbon filter in front of or behind the compressor unit . tion unit and the drying device are arranged in a joint 

Alternatively or additionally , the method according to the standard container . The advantage of this is that it renders 
invention preferably comprises the step of purifying the gas 30 the battery processing installation especially easy to trans 
produced during the drying before it reaches the vacuum port . 
pump . This may also occur , for example , by the gas through The drying device is configured to dry the comminuted 
passing an activated carbon filter and / or a filter that contains material until an electrolyte content is so low that an 
substances which react with hydrogen fluoride , such as a electrochemical reaction is impossible . If the drying 
calcium salt like calcium carbonate or a potassium salt such 35 device is operated in batch mode , which represents a 
as potassium carbonate . preferred embodiment , the drying shall be performed , 

The method according to the invention preferably com for example , for a pre - determined period of time . 
prises the step of drying at a drying temperature and for a Alternatively or additionally , the content of organic 
drying time that have been selected such that the binder substances , such as organic carbonates , in the atmo 
which binds the active material of the lithium battery to a 40 sphere in the drying device is continually measured and 
carrier at least largely decomposes . It is favourable if this the drying stopped once the concentration is lower than 
drying step , which can also be described as high temperature a pre - determined threshold concentration . 
drying , occurs in a separate space from a first drying step , According to a preferred embodiment , the battery pro 
described above . The latter drying step can also be described cessing installation , in particular the vacuum installa 
as low temperature drying . tion , comprises a condenser that is configured to con 
The high temperature drying , during which the binder dense organic components of the atmosphere in the 

decomposes , is preferably conducted such that the resulting dryer , especially organic carbonates such as dimethyl 
decomposition gases do not mix with the gases resulting carbonate , ethyl methyl carbonate and / or ethylene car 
from the low temperature drying . It is possible that the high bonate . The condenser is preferably arranged in the 
temperature drying and the low temperature drying occur at 50 direction of material flow in front of a vacuum pump , 
different pressures . For example , the high temperature dry- by means of which the dryer is evacuated . It is benefi 
ing can be executed at normal pressure . cial if the condenser is cooled , preferably to a maxi 

The active material should be understood to mean the mum temperature of 90 ° C. , preferably a maximum of 
material that reacts electrochemically during operation of 80 ° C. , especially preferably a maximum of 70 ° C. In 
the batteries . The carrier for the active material should be 55 order to keep the energy required for cooling low , the 
understood particularly to mean a carrier foil to which the condenser , insofar as it is cooled , is cooled to a tem 
active material is applied in the form of particles . For perature of at least -10 ° C. , in particular at least 10 ° C. 
example , the carrier foil refers to a foil made of aluminium It is beneficial if the drying device comprises an agitator , 
or an aluminium alloy . The binder is the material which for example an anchor agitator or a rod agitator , whose 
binds the active material with the carrier ; for example , the 60 stirring rods can be arranged transversely to an agitator 
binder contains polyvinylidene fluoride . shaft . Alternatively or additionally , the agitator is an external 

It is beneficial if liquid nitrogen is added when commi- agitator that moves the dryer as a whole . 
nuting the batteries . This cools the batteries , the comminut- The battery processing installation preferably has a 
ing machine and the comminuting material , and also drives vacuum installation that is connected to the drying device 
oxygen and water vapour out of the atmosphere . 65 for the purpose of generating a vacuum in the drying device . 

It is beneficial if the comminution occurs when the partial It is especially favourable if the vacuum installation is also 
pressure of water vapor is a maximum of 20 Pa and / or the arranged in the standard container . The standard container 
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preferably refers to a container that conforms to ISO stan- resulting sub - units ( modules / stacks ) and / or cells 16.1 , 
dard 668 , preferably a 40 foot container or a 20 foot 16.2 , ... are fed into a comminution unit 18 , which 
container . comprises , for example , a rotary shear with a rotor and a 

For example , the vacuum installation comprises an injec stator or several rotors , or a cutting mill with a rotor and 
tor or venturi pump , i.e. a jet pump with a pump liquid that 5 several rotors . 
is used to generate the negative pressure . The comminution unit 18 comminutes the batteries 10 

The battery processing installation preferably has a hard under shielding gas 20 , which is extracted , for example , 
metal detachment device and / or a light fraction separation from a shielding gas cylinder 22. Alternatively or addition 

ally , liquid nitrogen from a liquid nitrogen source 19 may be device ; a separation device , especially a classification injected . The shielding gas may refer , for example , to device , for separating active material from the carrier , in 10 nitrogen , a noble gas , carbon dioxide , nitrous oxide or particular by means of a second comminution stage and / or another gas which is preferably not toxic . air jet sieving , such that an active material fraction and a Comminuted material 24 is produced during the commi 
carrier fraction occur ; and a second filling device for the nuting ; the material is fed into an inactivation device in the 
separate filling of the active material fraction and the carrier form of a drying device 26. An airlock 28 is arranged 
fraction . It is beneficial if this filling device is designed for 15 between the comminution unit 18 and the drying device 26 , 
filling under negative pressure and / or inter gas . the airlock being so gas - tight that the drying device 26 is to 
A hard metal detachment device should be understood a good approximation_separated from the comminution 

particularly to mean a device for detaching fragments of unit 18 so as to be gas - tight . 
peripheral components of the operating system , the battery The drying device 26 is connected to a vacuum installa 
cell casing and the electrical contacts . For example , the hard 20 tion 29 that comprises a vacuum pump 30 and creates a 
metal detachment device has a magnet separation device vacuum . A pressure P26 from P26 = 100 hPa , preferably 50 
and / or a separator , in particular a cross - flow separator and / or hPa , is present in the drying device 26. It should be noted 
a zigzag separator . The separation device should be under- that , within the scope of the present description , the vacuum 
stood particularly to mean a device for detaching the sepa- pump should be understood particularly generally to mean a 
rator foil . 25 device that creates a vacuum . It is possible and preferred , but 

The light fraction separation device preferably has a not necessary , for the vacuum pump to simultaneously work 
zigzag separator and / or an air separator , wherein it is favour- as a compressor , such that gas is emitted from it under a 
able if the air is conducted within a circuit . This reduces the pressure that is greater than the ambient pressure . 
exposure of the environment to harmful dust . In the case depicted in FIG . 1 , the vacuum pump is a 

The second filling device and the separation devices are 30 compressor which sucks in and compresses gas 31 that is 
preferably arranged in a joint standard container , for present in the drying device 26. Alternatively or additionally , 
example in the first standard container described above or a the vacuum installation 29 may have a jet pump which uses 
second standard container . It is beneficial if the container is a pump liquid in the form of a liquid that is conducted at a 
sealed so as to be dust - tight . high speed through Venturi nozzles . The pump liquid is 
The battery processing installation preferably has an 35 alkaline and has a pH value of at least pH 1 and is , for 

airlock between the comminution unit and the inactivation example , a 10 % potassium hydroxide solution . 
device , especially the drying device . For example , this refers The vacuum installation 29 comprises a gas purification 
to a rotary airlock . The airlock reduces the amount of oxygen device 32 that is arranged between the drying device 26 and 
introduced into the inactivation device , especially the drying the vacuum pump 30 , and which has a condenser 34 and / or 
device . 40 an activated carbon filter 36 in the present case . The con 

denser is operated at a temperature of -10 ° C. so that 
BRIEF DESCRIPTION OF THE DRAWINGS dimethyl carbonate and ethyl methyl carbonate condense 

and can be dispensed into a condensate container 38. In 
In the following , the invention will be explained in more addition , any water present is separated by freezing . A 

detail by way of the attached drawings . They show 45 control valve 40 is designed to open if the pressure P26 
FIG . 1 a flow diagram of a method according to the becomes too great and to close if the pressure P26 becomes 

invention , too small , i.e. when a pre - determined threshold value is not 
FIG . 2 a cross - section through a battery processing instal reached . 

lation according to the invention and The drying material is preferably moved during drying . 
FIG . 3 a cross - section through further optional compo- 50 This may be achieved via agitating with an agitator 41 , such 

nents of a battery processing installation according to the as an anchor agitator or a rod agitator with rods arranged 
invention . perpendicular to the agitator shaft . Alternatively , it can be 

achieved by way of a drying container that is moved . 
DETAILED DESCRIPTION The drying of the comminuted material results in inacti 

55 vated comminuted material 42 , which is fed into a filling 
FIG . 1 shows a flow diagram of a method according to the device 44. A transport container 46 is then filled with the 

invention . Batteries 10.1 , 10.2 , in particular battery inactivated comminuted material 42 under vacuum and / or 
systems made up of several battery modules or battery shielding gas . The transport container 46 is preferably 
stacks , which are in turn made up of several battery cells , are gas - tight . It is possible , but not necessary , for the transport 
initially discharged in a discharge unit 12. This is followed 60 container 46 to be filled with inert gas prior to transportation 
by the dismantling of the batteries 10 at a dismantling station such that it is under normal pressure . Alternatively , it is also 
14 , if this is necessary because the battery systems cannot possible for the transport container to be sealed under 
otherwise be delivered into the comminution unit for geo- vacuum and transported . It is possible that , instead of the 
metric or gravimetric reasons . In order to do this , the battery transport container , a vacuum - sealed foil is selected , such as 
systems are opened and dismantled to the point at which the 65 an aluminium compound foil . 
modules / stacks can be individually removed . If required , the The comminution unit 18 is fed with shielding gas 20 
cells can also be separated from the drive electronics . The from the vacuum pump 30 via a flushing line 48. If the 

Duesenfeld Ex. 2007-014



10 

10 
12 
14 
16 
18 
19 
20 
22 
24 
26 
28 
29 
30 
31 
32 
34 
36 
38 
40 
41 

vacuum pump 
15 gas 

control valve 

42 
44 
46 
48 
50 

54 
56 
58 
60 
62 
64 

66 
68 third conveyor 

US 11,050,097 B2 
9 10 

vacuum pump 30 also functions as a compressor as in the REFERENCE LIST 
present case — which represents a preferred embodiment , the 
shielding gas can be stored in a pressurised gas cylinder 50 . 
Alternatively or additionally , the shielding gas 20 can be 
given off into the surroundings , following additional clean- 5 battery 

discharge unit ing if necessary . dismantling station 
FIG . 2 schematically depicts a cross - section through a cell 

battery processing installation 52 according to the invention , comminution unit 
liquid nitrogen source which comprises a standard container 54 in which the shielding gas 

comminution unit 18 , the drying device 26 and the filling shielding gas cylinder 
device 44 are arranged . A first gas - tight conveyor 56 is comminuted material 
arranged behind the comminution unit 18 ; the conveyor drying device 

airlock comprises , for example , a screw conveyor or a tube chain vacuum installation 
conveyor . The first conveyor 56 delivers the comminuted 
material 24 to the drying device 26 , which is connected to gas purification device 
the vacuum generation device , not depicted in FIG . 2. A condenser 
second conveyor 58 is arranged behind the drying device 26 activated charcoal filter 

in the direction of material flow ; preferably , the conveyor is condensate container 

also designed to be gas - tight and may include a screw 20 agitator 
conveyor or a tube chain conveyor . The second conveyor inactive comminuted material 
delivers the inactivated comminuted material 42 to the filling device 

transport container filling device 44 . flushing line 
FIG . 3 depicts optional units available in the present pressurised gas cylinder 

embodiment — of the battery processing installation 52 25 battery processing installation 
standard container according to the invention which comprise a breakdown first conveyor 

comminutor 60 , as well as a separator 62. The breakdown second conveyor 
comminutor 60 contains a transport container draining breakdown comminutor 

separator device 64 , by means of which inactivated comminuted 
30 transport container 

material 42 can be removed from the transport container 46 . draining device 
The breakdown comminutor 60 produces breakdown mate breakdown material 

rial 66 , which is fed into the separator 62. The separator may 70 fourth conveyor 
refer , for example , to a zigzag separator . 

The battery processing installation 52 preferably com classification device 
active material fraction prises a comminutor , which is preferably situated in the transport container 

material flow in front of the classification device 74 and carrier fraction 
includes a rapid comminution tool , wherein a peripheral fifth conveyor 
speed of the rotor is greater than 1 m / s , preferably greater filling unit 

than 10 m / s . This comminutor comminutes the comminuted 40 second filling unit 
material and subjects it to such mechanical stress that the 
electrochemically active coating at least partially detaches 
from the carrier . The presence of such a comminutor is a 
generally preferred feature of a battery processing installa The invention claimed is : tion according to the invention . 1. A method for the treatment of used batteries , compris A light fraction with a separator foil and fine coating 
material , and a heavy material fraction with carrier foils ing the steps : 
( aluminium and copper ) with bigger , weakly adhering coat ( a ) comminuting the batteries such that comminuted 
ing occur in the separator . Both fractions are each placed on material is obtained ; 
a sieve for further separation into coating and separator foil , 50 ( b ) inactivating the comminuted material such that an 
or coating and metal foil . The further processing of the inactivated comminuted material is obtained , wherein 
resulting fractions is conducted separately . the inactivating step is performed during or after the 

The breakdown material 66 is fed to the separator 62 by comminuting step ; and 
means of a third conveyor 68. A fourth conveyor 70 guides ( c ) filling a transport container with the inactivated com 
sifted material 72 , in particular the material of the light 55 minuted material ; 
fraction that leaves the separator 62 , into a classification wherein the inactivating step is performed by drying the 
device 74. The classification device 74 preferably has an air comminuted material , and 
jet sieve , which simultaneously functions as a separation wherein the drying occurs at a maximum pressure of 300 
device for separating the active material from the carrier . hPa . 
The separation results in an active material fraction 76 , with 60 2. The method according to claim 1 , wherein the commi 
which a transport container 78 is filled . nuted material is dried until an electrolyte content in the 

In addition , a carrier fraction 80 is produced , which in comminuted material is so low that an electrochemical 
the present embodiment — is fed into a filling unit 84 using reaction is impossible . 
a fifth conveyor 82 ; the filling unit fills a container 86 with 3. The method according to claim 1 , wherein the drying 
the carrier fraction 80. The filling unit 84 comes together 65 occurs under vacuum . 
with a second filling unit 88 to form part of a second filling 4. The method according to claim 1 , further comprising 
device . the steps of : 

sifted material 
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removing the comminuted material from the transport comminuted material until an electrolyte content in the 
container ; and comminuted material is so low that an electrochemical 

one or more of reaction is impossible . 
detaching hard parts , 14. The battery processing installation according to claim 
separating active material from a carrier , such that an 5 12 , wherein the comminution unit and the drying device are 

active material fraction and a carrier fraction are arranged in a container . 
obtained , and 15. The battery processing installation according to claim separately packing the active material fraction and 12 further comprising : 
carrier fraction in respective further containers . a hard metal detachment device and / or a light fraction 5. The method according to claim 4 wherein separation of 10 detachment device ; the active material from the carrier is performed by air jet 

sieving . a separation device configured to separate active material 
from a carrier such that an active material fraction and 6. The method according to claim 4 wherein separation of 

the active material from the carrier is performed using a a carrier fraction occur ; and 
second comminution stage . a second filling device configured to separately fill the 

7. The method according to claim 1 , wherein the drying active material fraction and the carrier fraction in 
of the comminuted material is only completed if one or more respective containers . 
of the following conditions is met : 16. The battery processing installation of claim 15 

no flammable or explosive gas mixture is formable above wherein the carrier fraction are aluminum and copper foils . 
the comminuted material in the transport container , and 20 17. The battery processing installation of claim 15 , 

the comminuted material is so dry that no flammable or wherein the separation device is an air jet sieving device . 
explosive gas mixture is able to emerge in the transport 18. The battery processing installation of claim 15 
container . wherein the separation device is a second comminution 

8. The method according to claim 1 wherein the batteries device . 
are lithium batteries . 19. The battery processing installation of claim 12 9. The method according to claim 1 wherein drying occurs wherein the batteries are lithium batteries . 
at a temperature of less than 80 ° C. 20. A battery processing installation for treatment of used 10. The method according to claim 1 further comprising batteries , comprising : a step of sealing the transport container so as to be dust - tight 
after the step of filling with the inactivated comminuted 30 ( a ) a comminution unit configured to comminute the 
material . batteries such that comminuted material is obtained ; 

11. A method for the treatment of used batteries , com ( b ) an inactivation device configured to inactivate the 
prising the steps : comminuted material , wherein the inactivation device 

( a ) comminuting the batteries such that comminuted comprises a drying device ; 
material is obtained ; ( c ) a filling device configured to fill a transport container 

( b ) inactivating the comminuted material such that an with the inactivated comminuted material ; 
inactivated comminuted material is obtained ; and ( d ) a vacuum installation that is connected to the drying ( c ) filling a transport container with the inactivated com device and configured to generate a vacuum in the 
minuted material ; drying device ; 

wherein the inactivating step is performed by drying the 40 wherein 
comminuted material , 

wherein the drying occurs under vacuum , the vacuum installation has a jet pump with a pump liquid , 
wherein the vacuum is created by means of a jet pump , the pump liquid is conducted within a circuit , and 

and the pump liquid contains a substance that reacts with 
wherein a pump liquid of the jet pump has at least one of 45 hydrogen fluoride . 

a pH value of at least 8 , and 21. A method for the treatment of used batteries , com 
a substance that precipitates fluoride . prising the steps : 

12. A battery processing installation for treatment of used 
batteries , comprising : ( a ) comminuting the batteries such that comminuted 

material is obtained , ( a ) a comminution unit configured to comminute the 50 
batteries such that comminuted material is obtained ; ( b ) inactivating the comminuted material such that an 

inactivated comminuted material is obtained , and ( b ) an inactivation device comprising a drying device 
configured to inactivate the comminuted material , ( c ) filling a transport container with the inactivated cor 
wherein the inactivation device is configured to per minuted material , 
form the inactivating step during or after the commi- 55 wherein the inactivating step is performed by drying the 
nuting step of the comminution unit ; comminuted material , 

( c ) a filling device configured to fill a transport container wherein the drying occurs under vacuum , 
with the inactivated comminuted material ; and wherein the vacuum is created by means of a jet pump , ( d ) a vacuum installation connected to the drying device and 
and configured to generate a vacuum in the drying 60 
device . wherein a pump liquid of the jet pump has a pH value of 

at least 9 . 13. The battery processing installation according to claim 
12 , wherein the drying device is configured to dry the 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of 

HANISCH et al. 

Application No. 15/569,484 

Filed October 26, 2017 

Confirmation No. 9373 

Group Art Unit 3725 

Examiner Swiatocha 

For METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Commissioner for Patents 
PO Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

PETITION FOR EXTENSION OF TIME AND 

AMENDMENT UNDER 37 C.F.R. § 1.111 

Applicant hereby petitions for a one month extension of time. Commissioner is hereby 

authorized to charge Deposit Account No. 50-2041 for any deficiency in the petition fee required 

to gain entry and consideration of this amendment. 

In response to the Office Action mailed September 10, 2019, Applicant respectfully 

requests entry of the following Amendment and reconsideration. 

Amendments to the Specification: begin on page 2. 

Amendments to the Abstract: begin on page 4. 

Amendments to the Drawings: Replacement sheets for Figures 1-3 are attached hereto. 

Amendments to the Claims: begin on page 5. 

Remarks: begin on page 10. 
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REMARKS 

Claims 1, 4, 5, 6, 7, 11, 12, 13, 15, and 20 are amended. Claim 21 is newly added (see, 

e.g., page 4 of the specification). Applicant respectfully requests reconsideration of the claims 

above in view of the remarks presented below. 

Specification and Drawings 

The drawings were objected to. Replacement sheets for Figures 1-3 are attached hereto. 

No new matter is introduced. 

The abstract was objected to for containing language such as "invention". The abstract is 

amended herein to comply with formalities. 

The disclosure was objected to for its use of reference character "26" with two different 

nouns. The paragraph on page 13 lines 15-19 of the specification is amended herein to correct 

the typographical error. 

Claim Objections 

Claims 1, 5, 7, and 15 were objected to for various informalities. The examiner's 

suggested changes on page 4 of the action have been adopted in the claim set above, obviating 

these objections. 

The examiner also indicated a lack of clarity in grammatical structures in claims 1, 5, 6, 

and 11. These claims are amended herein to improve clarity. 

35 u.s.c. 112(f) 

Several claim terms which employ the noun "device" have been interpreted under 35 

U.S.C. 112(f). Applicant respectfully traverses. 

As the examiner indicates in the Action, "a claim limitation that does not use the term 

"means" or "step" will trigger the rebuttable presumption that 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph does not apply" (see supporting case law cited in MPEP 2181, 

emphasis added). Thus, because the instant claims do not use "means plus function" 

formulations, presumptively 35 U.S.C. 112 should not apply. In addition, "The standard is 

whether the words of the claim are understood by persons of ordinary skill in the art to have a 

- 10 -
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sufficiently definite meaning as the name for structure." Williamson, 792 F.3d at 1349, 115 

USPQ2d at 1111; see also Greenberg v. Ethicon Endo-Surgery, Inc., 91 F.3d 1580, 1583, 39 

USPQ2d 1783, 1786 (Fed. Cir. 1996). Respectfully, applicant submits that the terms interpreted 

under 35 U.S.C. 112(f) by the examiner have sufficiently defined meaning to persons of ordinary 

skill in the art to be the names of structures. 

What's more, the three-prong test for 112(f) (which the examiner cites on page 5 of the 

Action) disfavors interpretation of the claims under 112(f). Each of the three prongs (A), (B), and 

(C) must be satisfied before applying 112(f) to a claim term. Respectfully, prong (C) highlights 

that a supposedly generic placeholder "modified by sufficient structure, material, or acts for 

performing the claimed function" should NOT be interpreted under 112(f). In other words, 

sufficient specificity of what a "device" is configured or otherwise required to do places such 

"device" outside of 112(f) interpretation. 

"an inactivation device" - Assuming even for the sake of argument that "inactivation 

device" ought to be interpreted under 112(f), the claims do in fact recite more structure for this 

device, namely a "drying device." 

"a drying device" - This terms supplies sufficient structure and should not be interpreted 

under 112(f). "Dryer" and "drying device" are substantively identical terms, and "dryer" is 

widely used as the name of a non-generic structure and not merely a functional placeholder. 

Moreover, the application clearly supplies more than just "vacuum circulation system" as 

exemplary drying devices/ dryers. Page 4 of the specification, for instance, gives ample 

description, including "vacuum drying, contact drying, convection drying and/or infra-red 

drying". All of these terms imply adequate structure according to their plain meanings as 

understood to persons of ordinary skill in the art and bolster the presumption in favor of NOT 

applying 112(f). Even if 112(f) is nevertheless applied, "drying device" is not so limited as to 

encompass only "vacuum circulation system" and its equivalents, since the applicant's 

specification gives many further instances of drying device techniques besides "vacuum 

circulation". 

"a filling device" and "second filling device" - Here prong (C) of the 112(f) test 

supports the conclusion that a 112(f) interpretation should not be applied. Claim 7 does not 

merely recite "a filling device" but rather modifies "filling device" with the requirements that it 

be physically capable of filling a transport container and be able to handle inactivated 

- 11 -
Duesenfeld Ex. 2007-020



Docket No.: 03101160US; App. No.: 15/569,484 

comminuted battery materials. These limitations supply the requisite "acts for performing the 

claimed function" under prong (C) of the 112(f) test to make 112(f) interpretation inapplicable. 

"separation device" - The examiner has interpreted this to be an air jet sieving device or 

comminuting device. As clear from page 16 first paragraph of the specification, separation may 

be achieved by any sieve, not strictly air jet sieves. Moreover, claim 12 (where "separation 

device" appears) goes on to specifically modify the term "separation device" by requiring it be 

"configured to separately fill the active material fraction and the carrier fraction in respective 

containers." Under prong (C) of the 112(f) test, these limitations supply the requisite modifying 

"acts for performing the claimed function" to render 112(f) inapplicable. 

35 U.S.C. 112(b) 

Claim 6 is rejected under 35 U.S.C. 112(b) for indefiniteness over "the drying" and "the 

drying process". The redundancy has been eliminated by this amendment, obviating this 

rejection. Issue was also raised with respect to the phrase "the subsequent processing" in claim 6. 

This phrase has been removed. 

35 U.S.C. 112(a) 

Claim 13 is rejected under 35 U.S.C. 112(a) as failing the written description 

requirement. Claim 13 is amended for clarity, and applicant submits that amended claim 13 

should obviate the rejection. 

35 u.s.c. 103 

Claims 1, 3, 5, 7, 12, 13, 16, and 17 are rejected under 35 U.S.C. 103 as being 

unpatentable over Stevens (US 8,210,456) in view of Kellermann (DE 4424825). This rejection 

is respectfully traversed. 

Stevens describes a method of recycling sealed batteries involving heating as well as 

drawing air from a pre-shredder, shredder, oven conveyer, and a sieve using a vacuum source 

(see, e.g., column 2 lines 54-60). 

Kellermann discloses inactivating batteries by deep freezing and then shredding them in a 

frozen state (cf. figure 1). Freezing requires a lot of energy. The shredded material undergoes a 

floating procedure (Flotation 19) that removes the organic compounds from the flotation liquid. 

- 12 -
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As the examiner acknowledges on page 10 of the action, Stevens fails to disclose "filling 

a transport container with the inactivated comminuted material" as recited in claim 1. Stevens 

also fails to disclose "inactivating the comminuted material.. .by drying ... at a maximum pressure 

of 300 hPa" as recited in claim 1 as amended. 

Stevens describes a rotary kiln in which the comminuted material is heated. Gases from 

the kiln are removed by suction. However, nothing in Stevens discloses anything close to or 

suggestive of drying at a maximum pressure of 300 hPa. The person skilled in the art learns from 

Stevens that lithium cells should be heated at an average temperature of approximately 148°C, 

with the resulting gases being sucked off. But, as the present inventors have found, this can lead 

to the formation of highly toxic organic fluorine compounds. Sucking off gases does not lead to a 

pressure below 300 hPa. As best understood from Stevens disclosure, Stevens' air uptakes 13, 

15, 21, and 51, described at column 2 lines 54-60, are not so different from range hoods, such as 

used for stove tops in many kitchens. They "draw air" as expressly stated at column 2 line 59, 

but drawing air does not itself result in a pressure drop from ambient anywhere near to the 300 

hPa threshold now recited in claim 1. Moreover, since the oven of Stevens has no airlock, no 

vacuum can form in any case. Simply put, a pressure of 300 hPa cannot be achieved with suction 

devices disclosed or suggested by Stevens. 

Kellermann does not cure Stevens' deficiency in respect to the drying and pressure 

requirements of amended claim 1. As a general matter, Kellermann voices low concern for gases 

and vapors from the recycled batteries, indicating that very little harmful gases and vapors are 

generated as a result of a deep freeze approach. Some gases are moved from one location to 

another by pumps (8 and 16 for example) but in no instance does Kellerman disclose or suggest 

pumping gases from a container of such design as to actually create an appreciable pressure drop 

from ambient pressures. Moreover, Kellermann does not employ inactivation by drying, using 

instead inactivation by freezing, making Kellermann that much further unlike amended claim 1 

which recites "inactivating the comminuted material ... by drying ... at a maximum pressure of 300 

hPa". 

Further distinguishing Kellermann, claim 1 provides for safe and effective battery 

recycling and removing the electrolyte without the need for expensive liquid nitrogen. By 

contrast, in Kellermann, the electrolyte comes into contact with the floating liquid and is 

disposed of as exhaust gases in device 23. 

- 13 -
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In sum, Stevens does not describe the element that the drying takes place at a pressure of 

at most 300 hPa and that this is carried out in such a way that the comminuted material is filled 

into a transport container. These distinguishing features have the technical effect that the 

comminuted material can be safely inactivated and transported to a central processing unit and 

the electrolyte recycled. Kellermann teaches a different approach, i.e. inactivation by liquid 

nitrogen, that cannot be combined with Stevens. Kellermann, like Stevens, does not disclose a 

pressure of less than 300 hPa. A combination of Stevens and Kellermann would inherit their 

mutual deficiencies. Any of the references or any purported combination thereof would fail to 

arrive at a method for the treatment of used batteries as recited in claim 1, especially 

"inactivating the comminuted material. .. by drying ... at a maximum pressure of 300 hPa" as 

recited in claim 1 as amended. 

Independent claim 7 is also distinguished from Stevens, Kellermann, and their purported 

combination. Amended claim 7 positively recites a battery processing installation having "a 

vacuum installation connected to the drying device and configured to generate a vacuum in the 

drying device." As mentioned above, the apparatuses of Stevens and Kellermann are not 

designed to be capable of generating anything that might quality as a "vacuum" according to the 

ordinary meaning of that word. A pump that draws air may cause displacement of air but does 

not alone produce anything that may be qualify as a "vacuum." To use the same analogy as 

above, the references disclose apparatuses for drawing off air which may be compared to a stove 

range hood in most kitchens. It should be readily apparent to any range hood user that a 

"vacuum" is not generated nor generatable over the stove burners with such a configuration. 

Claim 7 is new and non-obvious over the references of record and their purported combination 

on at least this basis. 

Claims 2, 6, and 8 are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Sloop (US 2003/0186110). This rejection is respectfully traversed. 

Sloop uses yet another method to remove the electrolyte from batteries, i.e. using 

supercritical CO2. Supercritical CO2 requires a pressure of more than 73,75 bar (1060 psi). Thus 

Sloop's teaching contradicts claim 1 's recitation of "inactivating the comminuted material.. .by 

drying ... at a maximum pressure of 300 hPa". Sloop thus cannot cure the deficiencies of Stevens 
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and Kellermann discussed above. As claims 2, 6, and 8 all depend from claim 1, they are new 

and nonobvious over any combination of the cited references for at least the same reasons as 

claim 1. 

Claim 9 is rejected under 35 U.S.C. 103 as being unpatentable over Stevens in view of 

Kellermann and Meador (US 5,632,863). This rejection is respectfully traversed. 

Meador discloses a battery reclamation system and method which centers around 

pyrolysis, in particular decomposition temperatures between 350° and 650° F (see, e.g., 

Abstract). "Drying" and "drying device" as described in the disclosure at, e.g., page 4 of the 

specification, is distinguished from Meador' s furnace 17. Accordingly, Meador fails to even 

have a "drying device" much less a "comminution unit and ... drying device [that] are arranged in 

a container" as recited in claim 9. 

Claims 14 and 18 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann and Hanisch et al., herein "Hanisch," (WO 2013/023640), to 

which the examiner references using corresponding U.S. Patent No. 9,780,419. This rejection is 

respectfully traversed. 

Like Meador, Hanisch involves heating to extremely high decomposition temperatures. In 

Hanisch's case, the desired temperatures are 350 to 800°C. A combination of Stevens, 

Kellermann, and Hanisch fails to arrive at the subject matter of the claims as amended herein. 

Claims 14 and 18 are new and nonobvious for at least the same reasons discussed above in 

respect of the independent claims from which they depend. 

Claims 15 and 19 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann and Sloop (US 2016/0043450), herein "Sloop2". This rejection is 

respectfully traversed. Sloop2 describes a method of battery recycling which does not include or 

suggest ""inactivating the comminuted material. .. by drying ... at a maximum pressure of 300 

hPa" as recited in claim 1 or "a vacuum installation connected to the drying device and 

configured to generate a vacuum in the drying device" as recited in claim 7. Claims 15 and 19, 

which depend from these independent claims, are new and nonobvious on at least this basis. 
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New claim 21 is added and recites "The method according to claim 1 wherein drying 

occurs at a temperature of less than 80°C." 

Stevens discloses in col. 5, lines 28-30 that the temperature should be below 454 ° F 

(234 °C), but does not disclose that high temperatures can lead to the formation of highly toxic 

fluorine compounds and does not say that low temperatures could be beneficial. On the contrary, 

the person skilled in the art knows that high temperatures accelerate drying. The person skilled in 

the art will therefore choose a temperature which is as high as possible but below 234 ° C. In col. 

4, lines 10-12 300° F (148° C) are referred to as "low temperature" and in col. 5, line 44 Stevens 

teaches that a "mid temperature" should be used for lithium batteries, i.e. a temperature higher 

than 148° C. Accordingly, Stevens does not disclose (and in fact teaches away from) claim 21 

herein. 

Kellermann uses ultra-low temperatures in order to inactivate the batteries, but does not 

dry them, cf. 5th para. "because the residual energy capacity of the batteries by their freezing 

before crushing is not or substantially no longer a chemical and physical reaction in air capable 

under normal pressure and temperature conditions when the protective metal casing of the 

batteries has been opened or removed". Thus, Kellerman disclose an altogether different 

approach from what is claimed herein. Kellermann (inactivation by freezing and electrolyte 

removal by flotation) is incompatible with Stevens (inactivation by heating). The references, 

alone or in combination, would not lead one of ordinary skill in the art to claim 1 or claim 21. 

Allowable Subject Matter 

Applicant acknowledges with appreciation indication of claims 4, 11, and 20 as being 

drawn to allowable subject matter. Each of these claims has been rewritten in independent form 

by this amendment, placing them in condition for allowance. 

Conclusion 

In view of the foregoing, it is respectfully requested that the application be reconsidered, 

that claims 1-9 and 11-21 be allowed, and that the application be passed to issue. 

Although the present communication may include alterations to the application or claims, 

or characterizations of claim scope or referenced art, Applicant is not conceding in this 

application that previously pending claims are not patentable over the cited references. Rather, 
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any alterations or characterizations are being made to facilitate expeditious prosecution of the 

application. Applicant reserves the right to pursue at a later time any previously pending or other 

broader or narrower claims that capture any subject matter supported by the present disclosure, 

including subject matter found to be specifically disclaimed herein or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history shall not 

reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter 

supported by the present application. 

Should the Examiner find the application to be other than in condition for allowance, the 

Examiner is requested to contact the undersigned at the local telephone number listed below to 

discuss any other changes deemed necessary in a telephonic, WebEx, or personal interview. 

A provisional petition is hereby made for any extension of time necessary for the 

continued pendency during the life of this application. Please charge any fees for such 

provisional petition and any deficiencies in fees and credit any overpayment of fees to Attorney's 

Deposit Account No. 50-2041. 

W&CIP 
11491 Sunset Hills Road, Suite 340 
Res ton, VA 20190 

Tel. (703) 787-9400 
Fax. (703) 787-7557 

Customer No.: 30743 
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Respectfully submitted, 

IT. Bryce Miller/ 

T. Bryce Miller 
Reg. No. 72,545 
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Listing of the Claims: 

The following is a complete listing of all the claims in the application, with an indication 

of the status of each: 

1. (currently amended) A method for the treatment of used batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained;, 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained;, and 

(c) filling a transport container with the inactivated comminuted material;, 

wherein the inactivating step is performed by drying the comminuted material, and 

wherein the drying occurs at a maximum pressure of 300 hPa. 

2. (previously presented) The method according to claim 1, wherein the comminuted material is 

dried until an electrolyte content in the comminuted material is so low that an electrochemical 

reaction is impossible. 

3. (previously presented) The method according to claim 1, wherein the drying occurs under 

vacuum. 

4. (currently amended) +he A method for the treatment of used batteries, comprising the steps: 

according to claim 3, 

(a) comminuting the batteries such that comminuted material is obtained; 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained; and 

(c) filling a transport container with the inactivated comminuted material; 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 

wherein a pump liquid of the jet pump has at least one of 

a pH value of at least 8, and 

contains a substance that precipitates fluoride. 
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5. (currently amended) The method according to claim 1, further comprising the steps of: 

removing removal of the comminuted material from the transport container; and, 

one or more of 

detaching detachment of hard parts, and-

separating separation of active material from a carrier, such that an active material 

fraction and a carrier fraction-f8(» are obtained, and 

separately separate packing ef-the active material fraction and carrier fraction in 

respective further transport containers. 

6. (currently amended) The method according to claim 1, wherein the drying of the comminuted 

material is only completed if one or more of the following conditions is met:, 

after the completion of the drying process, no flammable or explosive gas mixturei§_ 

formable can form above the comminuted material in the transport container, and and/or if 

the comminuted material is so dry that no flammable or explosive gas mixture is able to 

emerge can emerge in the transport container or during the subsequent processing. 

7. (currently amended) A battery processing installation for treatment of used batteries, 

compnsmg: 

(a) a comminution unit configured to comminute for comminuting the batteries such 

that comminuted material is obtained;, 

(b) an inactivation device comprising a drying device configured to inactivate for 

inactivating the comminuted material; and-

( c) a filling device for filling configured to fill a transport container with the 

inactivated comminuted material; and, 

(d) a vacuum installation connected to the drying device and configured to generate a 

vacuum in the drying device. 

,,vherein 

the inactivation device comprises a drying device, and 

the battery processing installation has a vacuum installation that is connected to the 

drying device for generating a vacuum in the drying device. 
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8. (previously presented) The battery processing installation according to claim 7, wherein the 

drying device is configured to dry the comminuted material until an electrolyte content in the 

comminuted material is so low that an electrochemical reaction is impossible. 

9. (previously presented) The battery processing installation according to claim 7, wherein 

the comminution unit and the drying device are arranged in a container. 

10. (canceled) 

11. ( currently amended) +he-A battery processing installation for treatment of used batteries, 

comprising: according to claim 7, '.vherein 

(a) a comminution unit configured to comminute the batteries such that comminuted 

material is obtained; 

(b) an inactivation device configured to inactivate the comminuted material, wherein 

the inactivation device comprises a drying device; 

(c) a filling device configured to fill a transport container with the inactivated 

comminuted material; 

(d) a vacuum installation that is connected to the drying device and configured to 

generate a vacuum in the drying device; 

wherein 

[[-]] the vacuum installation has a jet pump with a pump liquid, and ,.vherein 

[[-]] the pump liquid is conducted within a circuit.,_ and 

[[-]] the pump liquid contains a substance that reacts with hydrogen fluoride. 

12. ( currently amended) The battery processing installation according to claim 7 further 

compnsmg: 

[[-]] a hard metal detachment device and/or a light fraction detachment device;, 

[[-]] a separation device configured to separate for separating active material from a carrier 

such that an active material fraction and a carrier fraction occur;, and 

[[-]] a second filling device configured to separately fill for separate filling of the active 

material fraction and the carrier fraction in respective containers. 
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13. (currently amended) The battery processing installation of claim 12 wherein the actiye 

material fraction and the carrier fraction are respectiyely aluminum and copper foils. 

14. (previously presented) The battery processing installation of claim 12, wherein the separation 

device is an air jet sieving device. 

15. (currently amended) The battery processing installation of claim 12 wherein the separation 

device is a second comminution device. &tag&. 

16. (previously presented) The battery processing installation of claim 7 wherein the batteries are 

lithium batteries. 

17. (previously presented) The method according to claim 1 wherein the batteries are lithium 

batteries. 

18. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed by air jet sieving. 

19. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed using a second comminution stage. 

20. (currently amended) The method according to claim 4 A method for the treatment of used 

batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained, 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained, and 

(c) filling a transport container with the inactivated comminuted material, 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 
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wherein a pump liquid of the jet pump has a the pH value is- of at least 9. 

21. (new) The method according to claim 1 wherein drying occurs at a temperature of less than 

80°C. 
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Amendments to the Abstract: 

Please amend the abstract as follows: 

The invention relates to a A method is described for the treatment of used batteries-f-1-0f, in 

particular lithium batteries, containing the steps: comminuting the batteries f-1-Gt-such that 

comminuted material ~is obtained, inactivating the comminuted material ~such that 

inactivated comminuted material f4-±t-is obtained, and filling a transport container f46+-with the 

inactivated comminuted material.:. (42). It is provided according to the invention that the The 

inactivation is performed by drying the comminuted material.,_ ~and the comminuted material 

~is dried until an electrolyte content is so low that an electrochemical reaction is not possible. 
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Amendments to the Specification: 

Please amend the specification as follows: 

Insert the following header at page 1 line 3: 

FIELD OF THE INVENTION 

Insert the following header at page 1 line 17: 

BACKGROUND 

Amend the paragraph at page 1 lines 24-31 as follows: 

DE 10 2012 024 876 Al describes a system for transferring transport-critical electrolyte cells, in 

which they are initially comminuted under inert gas and then dusted with a deactivation powder 

so as to prevent the electrochemically active material from spontaneously combusting. The 

disadvantage of this is that the resulting material still poses a comparatively high hazard potential 

and that the dusting pov,rer powder itself poses a risk of explosion and that the formation of a 

flammable and explosive atmosphere in the transport container cannot be ruled out. 

Insert the following header at page 2 line 6: 

SUMMARY 

Insert the following header at page 12 line 17: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Insert the following header at page 12 line 28: 

DETAILED DESCRIPTION 

Amend the paragraph on page 13 lines 9-13 as follows: 

The comminution unit 18 comminutes the batteries 10 under shielding gas 20, which is extracted, 

for example, from a shielding gas cylinder 22. Alternatively or additionally, liquid nitrogen from 

a liquid nitrogen source 19 may be may be injected. The shielding gas may refer, for example, to 

nitrogen, a noble gas, carbon dioxide, nitrous oxide or another gas which is preferably not toxic. 
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Amend the paragraph on page 13 lines 15-19 as follows: 

Comminuted material 24 is produced during the comminuting; the material is fed into an 

inactivation device in the form of a drying device 26. An airlock 28 is arranged between the 

comminution unit 18 and the drying device 26, the airlock being so gas-tight that the drying 

pressure device 26 is - to a good approximation - separated from the comminution unit 18 so as 

to be gas-tight. 
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