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LLNL Case No.: 1L-13106
(PATENT}

DECLARATE

ON AND ASSIGNMENT BY INVENTOR

UNDER 37 CFR 81.63

Title of favention; COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

1, Du T. Nguyen, hereby declare that:

i. This declaration is directed to:
[7]  the atiached application identified as Attomney Docket No.
{nited States application or PCT international application number 15/468.297 filed on 03/24/2017
and identified as Attorney Docket No. 11-13106
[ Asamended on (if applicable).

2. {believe | am the original inventor or an original joint inventor of a claimed invention in the patent
application identified in Section 1 {“Patent Application’},

3 ¥ made or authorized to make the Patent Application.
4. 1 have reviewed and understand the contenis of the Patent Application including the claims.

5§ am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known 10
e to be material to patentability as defined in 37 CFR §1.56.

6. | hereby acknowledge that any willful falce statement made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five {5} years, or both,

7. ASSIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, 1 hereby sell,
assign, transfer, and convey to Lawrence Livermore National Security, LLC., a Delaware corporation
having its administrative offices located at 2300 First Strest, Suite 204, Livennore, CA 94550, and #is
successors, legal representatives and assigns {collectively, “Assignee”), the entire right, title and interest

throughout the world in and to the following (collectively, “Rights™):

{a} all inventions and improvements olaimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application.

{b) the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application (collectively, “Related Applications™}.

(¢} any and ali patent(s) which may be granted in the United States, its territories, dependencies
and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.
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LLNL CaseNo.: 1L-13108
{PATENT)
(d) any and all pateni(s) regulting from extension, renewal, reinstatement, refssue of
recxamination, or any interference, opposition, or judicial proceeding, directed o any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

{e} any foreign equivalent or counterpart of any of the Related Applications or of any of the
natent{s) described sbove, including without limitation, centificates of invention, utility
models, and design registrations.

(f) the right to claim priority bhased on the filing dates of the Related Applications or any of the
patent(s) described above, under, but not limited to, the International Convention for the
Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treaties of like purposes.

(g} the right to seek relief and recover all damages, including, but not fimited to, a reasonable
royalty, by reason of infringement or any ather violation of patent or patent application rights.

In addition, | hereby confirm the sale, assignment, transfer and conveyance 10 the Assignee of the
entive right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignes
existing at the time said inventions and improvements were made. Should | have any remaining interest, |
hereby sell, assign, transfer and convey any right, title and interest 1 may have in said inventions and
improvements anywhere in the world to the Assignes.

1 hereby represent and covenant that no assignment, sale, agreement oF encumbrance has been or
will be made or entered into that would conflict with this assignment.

I fusrther covenant to provide reasonable assistance (o the Assignee in handling various
procedures, tasks and documentation in connection with this assigament, including, but not Himited to,
providing to the Assignee prompily upon the request of the Assignee all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrument as may be known and accessible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptly executing and delivering to the Assignes or #8
legal representative any and all papers, documents, instruments o affidavits in connection with oblaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivalents and other legal instrument which may be necessary or desirable to carry out the purposes
thereot.

{ hercby authorize and request the respactive patent office or governmental agency in cach
jurisdiction to issue any and all patents, certificates of invention, utility models, or other governmental
grants of issuances, and any reissue or extension thereof, that may be granted upon any of the Rights in
the name of the Assignee, as the assignee to the entire interest therein.

8. | am competent to execute the above declaration and assignment. 1 hereby have duly executed the
declaration and assignment below with my name.

Du T Ngu§eﬁ Date
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LANL Case Noo IL-13106
(PATENT)

DECLARATION AND ASSEGNMENT BY INVENTOR

Title of Invention:. COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

i, Roger D. Aines, hereby declare that

}. This declaration Is directed to
[ ] the attached application identified as Attomey Docket No.
X1 United Siates application or PCT international spplication number 13
and identified as Attorney Docket No. [L- 13108

As amended on {if applicable).

3 297 filed on 03/24/2017

el

2.1 believe | am the original inventor or an onginal joint inventor of a claimed invention in the patent
application identified in Section | (“Putent Application™).

3. 1 made or authorized to make the Patent Application.
4. | have reviewed and understand the contents of the Patent Application including the claims,

5. | am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me (0 be material to patentahility as defined in 37 CFR §1 56,

6. 1 hereby acknowledge that any willful false stalement made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five (5) years, or both.

7. ASSIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, | hereby sell,
assign, transfer, and convey to Lawrence Livermore National Security, LLC ., a Delaware corporation
having its administrative offices located at 2300 First Street, Suite 204, Livermore, CA 94530, and its
successors, legal representatives and assigns {collectively, “Assignee™}, the entire right, title and interest
throughout the world in and to the following (collectively, “Rights™):

{a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application,

(b} the Paient Application and any and alf divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application (collectively, “Related Applications™).

{c} any and all patent(s) which may be granted in the United States, its temritones, dependencies

and passessions, for the inventions and improvemenis claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.
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PN Case Moo H-13108
(PATENT)
{d} any and all patent(s) resulting from exicasion, renewal, reinstatement, reissye or
reexaminalion, or any interference, opposition, or judicial proceeding, directed 1o any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

{¢} any foreign equivalent or counterpart of any of the Related Applications or of any of the
pateni{s} described above, including without limitation, certificates of invention, utility
models, and design regisiralions.

(f) the right to claim priority based on the filing dates of the Related Applications or any of the
patent(s) described above, under, but not limited to, the International Convention for the
Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other reaties of like purposes.

{2} the right to seek relief and recover all damages, including, but not Himited to, a reasonable
rayaity, by reason of infringement or any other violation of palent or patent application rights.

In addition, | hereby confirm the sale, assignment, transfer and conveyance to the Assignee of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an emplovment agreement between me and the Assignee
existing at the time said inventions and improverments were made. Should | have any rematning interest,
hereby sell, assign, transfer and convey any right, title and interest | may have in said inventions and
improvements anywhere in the world to the Assignee.

I hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflict with this assignment.

| further covenant to provide reasonable assistance to the Assignee in handling various
procedures, tasks and documentation in connection with this assignment, including, but not limited to,
providing to the Assignee promptly upon the reguest of the Assignee all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrument as may be known and accesaible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptly executing and delivering (o the Assignes or ils
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforcing said application, said inventions and improvemnents, and said patents,
said equivalenis and other legal instrument which may be necessary or desirable 1o carry out the purposes
thereof. ‘

I hereby authorize and request the respective patent office or governmental agency in cach
juniadiction to issue any and 3ll patents, certificates of invention, utility models, or other governmental
grants or issuances. and any reissue or extension thereof, that may be granted upon any of the Rights in
the name of the Assignee, as the assignee to the entire interest thergin,

8. | am competent to execute the above declaration and assignment. | hereby have duly executed the

declaration and assignment below with my name,
27
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LENE Case Noo L-13106
{(PATENTY

DECLARATION AND ASSIGNMENT BY INVENTOR

UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACYORS FOR GAS ABSORPTION,
PURIFICATION, AND REAUTION

i Sarsh E. Baker, hereby declare that:

1. This declaration is direcied o
{1 the antached spplication identified as Attorney DocketNe,
4 United States application or PCT international applicstion number 15/458,297 filed on 83/24:2017
and identified as Attorney Docket No. 113106
As amended on {if applicable).

2§ believe | am the original inventor or an original joint inventor of a claimed invention in the patent
application dentified in Section § {'Patent Applicaion™.

3. 1 mede or authorized o make the Patent Application.
4. } have reviewed and undersiand the contenis of the Palent Application including the claims,

5. 1 am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me 1o be material to patentability as defined in 37 CFR 81,36

6. | herzby acknowledge that any willful false siatement made in this declaration is punishable under 18
USC §1001 by fine or imprisoument of not more than five {33 years, or both,

T ASSIGHNMENT

For good and valuable consideration the receipt of which is herehy acknowledged, | herchy sell
sasipn, transier, and convey to Lawrence Livermore National Security, LLC., u Delaware corporation
having is administrative offices located a1 2300 First Street, Suite 204, Livermore, CA 94550, and lis
successors, lepal representatives and assigns {coliectively, “Assipnee™), the entire right, title and interest
throughou the werld in and 1o the following {colleatively, "Righis™y:

{a}) all inventions and improvements claimed andior disclosed In the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application,

(b} ithe Paters Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application {(vollectively, “Related Applications™},

{c} any and sl pateni(s} which may be granted in the United States, ifs territories, dependencies

and possessions, for the inventions and improvements claimed and'or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.

B L b3
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LANL Case Mo 1L-13106
{PATENT)
{d} any and al! patent(s) resulting from extension, renewal, reinstatement, reissue or
recxamination, or any interference, opposition, or judicial proceeding, direcied to any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

{} any foreign equivalent or counterpart of any of the Related Applications or of any of the
patent{s) described above, including without limitation, centificates of invention, utility
models, and design registrations.

{f} the right to claim priority based on the filing dates of the Related Applications or any of the
patent{s} described above, under, but not limited to, the International Convention {or the
Protection of industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treaties of tike purposes.

{g} the right 1o seek relief and recover all damages, including, but not imited o, 3 reasonable
voyalty, by reason of infringement or any other violation of patent or patent application rights.

in addition, | hereby conflrm the sale, assignment, transfer and conveyance io the Assignee of the
entive right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignee
existing at the time said inventions and improvements were made. Should | bave any remaining interest,
hereby sell, assign, transfer and convey any right, title and interest { may have in said inventions and
improvements anvwhere in the world to the Assignes.

| hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflict with this assignment.

! further covenant (o provide reasonable assistance to the Assignee in handling various
procedures, tasks and documentation in connection with this assigniment, including, but not limited 1o,
providing to the Assignee promptly upon the request of the Assignes all pertinent facts and documents
relating to ssid invention and improvemenis, and said paienis, said legal equivalents or other legal
instrument as may be known and accessible 1o me and testifying as to the same in any interference,
luigation, or proceeding relating therelo, and prompily executing and defivering to the Assignee or its
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforeing said application, said inventions and improvements, and ssid patents,
said equivalents and other legal instrument which may be necessary or desirable to carry out the purposes
ihereof.

{ hereby authorize and request the respective patent oifice or povernmental agency in each
jurisdiction to issue any and all patents, certificates of invention, utility miodels, or other governmental
granis or issuances, and any reissue or extension thereof, that may be granied upon any of the Righis in
the name of the Assignes, as the assignes to the entire interest therein,

. { am competent 1o execute the above declaration and assignment. 1 hereby have duly executed the
declaration and assignment below with my name.

g
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Surah £, Baker
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LLNL Case No.: IL-13106
(PATENT)

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

I, William L. Bourcier, hereby declare that:

1. This declaration is directed to:
[] the attached application identified as Attorney Docket No.
DX United States application or PCT international application number 15/468.297 filed on 03/24/2017
and identified as Attorney Docket No. IL-13106
[] Asamended on (if applicable).

2. I believe I am the original inventor or an original joint inventor of a claimed invention in the patent
application identified in Section 1 (“Patent Application”).

3. I made or authorized to make the Patent Application.
4. I have reviewed and understand the contents of the Patent Application including the claims.

5. T am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me to be material to patentability as defined in 37 CFR §1.56.

6. I hereby acknowledge that any willful false statement made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five (5) years, or both.

7. ASSIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, I hereby sell,
assign, transfer, and convey to Lawrence Livermore National Security, LLC., a Delaware corporation
having its administrative offices located at 2300 First Street, Suite 204, Livermore, CA 94550, and its
successors, legal representatives and assigns (collectively, “Assignee”), the entire right, title and interest
throughout the world in and to the following (collectively, “Rights™):

(a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application.

(b) the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application (collectively, “Related Applications™).

(c) any and all patent(s) which may be granted in the United States, its territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.

JTv10-12
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LLNL Case No.: IL-13106
(PATENT)
(d} any and all patent(s) resulting from extension, renewal, reinstatement, relssue or
reexamnination, or any interference, oppozition, or judicial proceeding, directed to any of the
Related Applications or any patent deseribed above, for the full term or terms for which the
same may be granted.

(e) any foreign equivalent or counterpart of any of the Related Applications or of any of the
patent(s) described above, including without limitation, certificates of invention, utility
models, and design registrations.

(H) the right to claim priority based on the filing dates of the Related Applications or any of the
pateni(s) described above, under, but not limited to, the International Convention for the
Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treatices of like purposes.

(z) the right to seek relief and recover all damages, including, but not limitad to, a reasonsble
royalty, by reason of iniringement or any other violation of patent or patent application rights.

In addition, | hereby confirm the sale, assignment, transfer and conveyance to the Assignee of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignee
existing at the time said inventions and improvemenis were made. Should | have any remaining interest, 1
hereby sell, assign, transfer and convey any right, title and interest | may have in said inventions ang
improvements anywhere in the world to the Assignee.

I hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflict with this assignment,

I further covenant to provide reasonable assistance to the Assignee in handling various
procedures, tasks and documentation in connection with this assignment, including, but not limited to,
providing to the Assignee promptly upon the request of the Assignee all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrusient as may be known and accessible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptly executing and delivering to the Assignee or its
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivaients and other legal instrument which may be necessary or desirable to carry out the purposes
thereof.

I hereby authorize and request the respective patent office or governmental agency in each
jurisdiction to issue any and all patents, certificates of invention, utility models, or other governmental
grants or issuances, and any reissue or extension thereof, that msay be granted upon any of the Rights in
the name of the Assignee, as the assignee to the entire interest therein,

8. I am competent to execute the above declaration and assignment. | hereby have duly executed the
declaration and assignment below with my name.

§
FO S S
Lo et §

William L. Bourcier
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LLNL Case Noo H-13106
{PATENT}

DECLARATION AND ASSIGNMENT BY INVENTOR

UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

1, Eric B. Duoss, hereby declare that

1. This declaration is directed to:
[ 1 the attached application identitied as Antorney Docket No.
United States apphication or PCT international spplication number 18/468,287 filed on 3/24/2017
and identified as Attorney Docket No. [L-13186
1 Asamended on (if applicable}.

2. I'believe T am the original inventor or an original joint inventor of a claimed invention in the patent
application identified in Section | {Patent Application”).

3. | made or authorized to make the Patent Application.
4. 1 have reviewed and understand the contents of the Patent Application including the claims.

5. 1 am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me 1o be material to patentability as defined in 37 CFR §1.56.

6. 1 hereby acknowledge that any willful false statement made in this declaration i punishable under 18
USC §1601 by fine or imprisonment of not more than five (§) years, or both,

7. ASBIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, I hereby seli,
assign, transfer, and convey to Lawrence Livermore National Security, LLC., & Delaware corporation
having its administrative offices located at 2300 First Street, Suite 204, Livermore, CA 94550, and ifs
successors, legal representatives and assigns (collectively, “Assignee™), the entire right, title and interest
throughout the world in and to the following (collectively, “Rights™):

{a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application,

{b) the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application {collectively, “Related Applications™).

(¢} any and all patent(s) which may be granted in the United States, Hs territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the fill term or terms for which the same may be granted.

STelf-12
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LLNL Case No.o HL-13106
{PATENT)
(d)} any and sl patent{(s) resuliing from extension, renewal, reinstatement, reissue or
resxamination, or any interference, opposition, or judicial procseding, divected to any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

{e} any foreign squivalent or counterpart of any of the Related Applications or of any of the
pateni{s) described above, including without limitation, centificates of invention, utility
models, and design registrations.

{) theright to claim priority based on the filing dates of the Related Applications or any of the
patent{s} described above, under, but not limited to, the hvternational Convention for the
Protestion of Indusirial Property; the Patent Cooperation Treaty, the Buropean Patent
Convention, and all other treaties of ke purposes.

{g) the right to seek relief and recover all damages, including, but not limited to, 8 reasonable
rovalty, by reason of infringement or any other violation of patent or patent application rights.

In addition, L hereby confirm the sale, assignment, transfer and conveyance to the Assignee of the
entive right, title and interest throughout the world in the Rights, including the inventions and
improvements, that ocourred by operation of an smployment agreement between me and the Assignes
existing at the time said inventions and improvements were made. Should [ have any remaining interest,
hereby sell, assign, transfer and convey any right, title and interest I may have in satd inventions and
improvements anywhere inthe world to the Assignee,

I hereby represent and covenant thal no assignment, sale, agreenient or encumbrancs has besn or
will be made or entered inte that would conflict with this assignment,

{ further covenant to provide reasonable assistance to the Assignee in haodling various
procedures, tasks and documentation in connection with this assignment, including, bt not limited to,
providing to the Assignee promptly upon the request of the Assignes all pertinent facts and documents
relating to said invention snd improvements, and said patents, said legal equivalents or other legal
instrument as may be known and aceessible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptly executing and delivering {o the Assignes or its
fegal representative any and all papers, documents, instruments or affidaviis in connection with obtaining,
maintaining, issuing or entorcing said application, said inventions and improvements, and said patents,
said-equivalents and pther legal instroment which may be necessary or desirable to carry out the purposes
thereof

¥ hereby authorize and request the respective patent office or governunental agency in each
Jurisdiction to issue any and all patents, certiffcates of nvention, utility models, or other governmental
grants or issuances, and any reissue or extension theveof, that may be granted upon any of the Rights in
the name of the Assignes; as the assignee to the entive interest therein.

&. | am competent to execute the above declaration and assigoment. | hereby bave duly execued the
declaration and assignment below with my name.

‘DB Tomer>— Y/14 /2017~

Eric B. Duoss Date
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LLNL Case Mo H-13106
{PATENT

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Title of inveniion: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURITPICATION, AND REACTION

i, James 8, Oakdale, hereby declare thet

1. This declaration is direcied o

““““““““““““““““““““““

Linlted States application or PCT international spplication number 13468297 filed on §30342017
and identified as Attorney Docket Mo, 113106
i1 Asamended on (if applicable).

2.} believe  am the origingl inventor or snoriginal joint inventor of aclaimed invention in the patent
application dentified in Section | {"Patent Application”}

3. § made or authorized 1o make the Patent Application.
4. { have reviowed and undersiand the contents of the Patent Applivadion including the claims

3. { am awars of the duty io disclose 1o the ULS, Patent and Trademark Office all information known to
me 1o be material to patentability as defined in 37 CFR §1.56.

&, 1 hereby acknowledge that any willfisl false statement made in this declaration is punishable under 18
LISC 816061 by fine or imprisonment of not more than five {53 years, or both,

7. ABSIGNMENT

For good and valuable consideration the receipt of which is bereby acknowledged, | hereby sell,
assign, transfer, and convey 1o Lewrence Livermore National Security, LLC., 8 Delawvare corporation
having its adminisirative offices located at 2300 First Btreet, Sufte 214, Livermors, T4 34530, and its
successors, leaal representatives and assigns (collectively, "Assignee”), the entire right, thile and interest
throughout the world in and to the following {collectively, “Rights™)n

{a) all inventions and improvements claimed andior disclosed in the Patent Application and in
any and sif divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application.

{b} the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application {collectively, "Related Applications™)

{c} any and all patent(s} which may be granted in the United Siates, Hs territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Belated
Applications, for the full term or terms for which the same may be pranted.
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EENL Case Mo H-13106
{PATENT}
() any and all pateni(s) resubting from exiension, renewal, reinsiatoment, reissuc o
reexamination, or any interference, opposition, or judicial procecding, divected o any of the
Related Applications or any palent described above, for the [ull toom oo terms for which the
same may be granied,

{3 any forgipn equivalent or counterpan of any of the Related Applisations srof any of the
patent(s} described above, Including without Hmitation, cedificates of invention, utility
nsodeds, and dosigs registiations.

() the right fo claim priority based on the filing dates of the Related Applications or sy of the
pateni(s} deseribed above, under, but not limited to, the International Convention for the
Protection of Industrial Property, the Patent Conperation Treaty, the BEurcpean Patent
Convention, and all other treaties of like purposss,

{g) the right to seek relief and recover all damages, including, but not limited fo, 8 reasonable
rovalty, by reason of infringement or any other violation of patent or patent application rights.

in addition, | horeby confinm the sale, assigmment, fransfor and cogveyancs o the Assignee of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvemenis, that scourred by cperation of an emplovment agreement betwesn me and the Assignes
existing gt the time said inventions and improvements were made. Should | have any remaining interesy, |
hereby sell, assign, transfer and convey any sight, title and intersss | may have In sald inventions and
Hnprovements anywhers in the world to the Assipnes.

§ hereby represent and covenant thal no assignment, sale, azreement or encumbrance hus been or
will be made or entered into that would conflict with this assignment,

§ further covenant ©© provide reasonable sssistance (o the Assignes i handling various
procedures, tasks and documentation in connection with this assignment, including, but not limited to,
providing lo the Assignee promptly upon the request of the Assipnes all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrument as may be known and accessible to me and testifving as (o the same in any Inlerlerence,
Hitigation, or procecding relating thereto, and promptly exccuting and delivering to the Assignee or lis
legal representative sny and all papers, documents, instruments or sffidavits in connection with obiaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivalents and other legal instrument which may be necessary or desivable o camy out the purposes
thereol,

i hereby authorize and request the respective patent office or governmental agency in cach
Jurisdiction o issue any and all patents, certificates of Invention, wtility models; or other povernmental
grants or issuances, and any reissue or extension thereof, that may be granied upon any of the Rights in
the name of the Assignes, as the assignee o the entire interest therein,

€. 1 am competent 1o cxeeuic the shove declaration snd assignment. | hereby have duly exeeuted the

declaration and assignowatbelow with my name,
011342
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LENE Case No.: 1L-13106
{(PATENT)

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

i, Miegan M. Smith, hereby declare that:

i, This declaration is directed to:
[ the attached application identified as Attorney Docket No. o
Xl United States application or PCT international application number 15/468.297 filed on 03/24/2017
and identified as Attorney Docket No. [L-13166
{1 Asamended on (i applicable).

H H

2. { believe I am the original inventor or an original joint inventor of a claimed invention in the patent
application identified in Section 1 ("Patent Application™).

1 made or authorized to make the Paterit Application.

[5)

4. 1have reviewed and understand the contents of the Patent Application including the claims.

5.1 am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me to be material to patentability as defined in 37 CFR §1.56.

6. I hereby acknowledge that any willful false statermnent made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five (5) years, or both.

7. ASSIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, | hereby sell.
assign, transfer, and convey to Lawrence Livermore National Security, LLC., a Delaware corporation
having its administrative offices tocated at 2300 First Street, Suite 204, Livermore, CA 94550, and its
successors, legal representatives and assigns (collectively, “Assignee”). the entire right, title and interest
throughout the world in and o the following (collectively, “Rights™):

(a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continvation-in-part, and substitute applications based on
the Patent Application.

(b) the Patent Application and any and all divisional, continuation, continuation-in-part, and
. ; bp Y ; v D
substitute applications based on the Patent Application (collectively, “Related Applications™).

(¢} any and ail patent(s) which may be granted in the United States, its territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.
i ) =}

JTvi0-12

PATENT
REEL: 048850 FRAME: 0632



LLNL Case No.: [L-13106
(PATENT)
(d) any and all pateni(s) resulting from extension, renewal, reinstatement, reissue or
reexamination, or any inierference, opposition, or judicial proceeding, directed to any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be grante

any foreign equivalent or counterpart of any of the Related Applications or of any of the
patent(s) described above, including without limitation, certificates of invention, utility
models, and design registrations.

P
‘o
—

(f) the right to claim priority based on the filing dates of the Related Applications or any of the
patent(s) described above, under, but not limited to, the international Convention for the

Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and al! other treaties of like purposes.

(2) the right to seek relief and recover all damages, including, but not limited to, a reasonable
royalty, by reason of infringement or any other violation of patent or patent application rights.

in addition, I hereby confirm: the sale, assignment, transfer and conveyance to the Assignee of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignee
existing at the time said inventions and improvements were made. Should [ have any remaining interest. |
hereby sell, assign, transfer and convey any right. title and interest I may have in said inventions and
improvements anywhere in the world to the Assignee.

{ hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflict with this assignment.

i further covenant to provide reasonable assistance to the Assignee in handling various

rocedures, tasks and documentation in connection with this assignment, including, but not iimited to,
providing to the Assignee promptly upon the request of the Assignee all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrument as may be known and accessible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptiy executing and delivering to the Assignee or its
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivalents and other legal instrument which may be necessary of desirable to carry out the purposes
thereof.

| hereby authorize and request the respective patent office or governmental agency in each
jurisdiction to issue any and all patents, certificates of invention, utility models, or other governmental
grants or issuances, and any reissuc or extension thereof, that may be granted upon any of the Rights in
the name of the Assignee, as the assignee to the entire interest therein.

8. 1 am competent to execute the above declaration and assignment. [ hereby have duly executed the
deciara}’ibn and assig-‘nmfya{—j)elow Xyith my name.

i/ RN /
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LLNL Case No.: 1L-13106
(PATENT)

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

f, William 1., Smuith, hereby declare that;

{. This declaration is direcied io;
[ 1 the attached application identified as Attorney Docket No.
United States application or PCT international application number |5/468.297 filed on 03/24/2017
and identified as Atiorney Docket No. [L-13106
{1 Asamended on {if applicable).

2. I believe | am the original inventor or an original joint inventor of a claimed invention in the patent
appHocation identified in Section 1 {“Patent Application™).

3. { made or authorized to make the Patent Application.
4. { have reviewed and understand the contents of the Patent Application including the claims.

5. 1 am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me 0 be material to patentability as defined in 37 CFR §1.36,

6. | hereby acknowledge that any willful false statement made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five (5) vears, or both.

7. ASSIGNMENT

For gond and valuable consideration the receipt of which is hereby acknowledged, I hereby sell,
assign, transfer, and convey to Lawrence Livermore National Security, LLC., a Delaware corporation
having its administrative offices located at 2300 First Street, Suite 204, Livermore, CA 94530, and iis
successors, legal representatives and assigns {collectively, “Assignee”), the entire right, title and interest
throughout the world in and to the following {collectively, “Rights™):

{a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continustion, continustion-in-part, and substitute applications based on
the Patent Application.

{b} the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application {collectively, “Related Applications™).

{c) any and all patent(s) which may be granted in the United States, its territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.
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LLNL Casge No.: 1L-13106
{PATENT)
{d) any and all pateni(s) resulting from exiension, renewal, reinstatesnent, reissue or
reexamination, or any interference, opposition, or judicial proceeding, directed to any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

(e} any foreign equivalent or counterpart of any of the Related Applications or of any of the
patent(s) described above, including without limitation, certificates of invention, utility
models, and design registrations.

{f) the right to claim priority based on the filing dates of the Related Applications or any of the
patent(s) described above, under, but not limited to, the Intemnational Convention for the
Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treatics of like purposes.

(g) the right to seek relief and recover all damages, including, but not limited to, a reasonable
rovalty, by reason of infringement or any other violation of patent or patent application rights.

in addition, | hereby confirm the sale, assignment, transfer and conveyance to the Assignes of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignee
existing at the time said inventions and improvements were made. Should I have any remaining interest, |
hereby sell, assign, transfer and convey any right, title and interest | may have in said inventions and
improvements anywhere in the world (o the Assignee.

1 hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflivt with this assignment.

1 further covenant to provide reasonable assistance to the Assignes in handling various
procedures, tasks and documentation in connection with this assignment, including, but not limited to,
providing to the Assignee promptly upon the request of the Assignes all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrment as may be known and accessible to me and testifying as to the same in any interference,
fitigation, or procesding relating thereto, and promptly executing and delivering to the Assignee or its
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivalents and other legal instrument which may be necessary or desirable to carry out the purposes
thereof.

1 hereby authorize and request the respective patent office or governmental agency in each
jurisdiction to issue any and all patents, certificates of invention, utility models, or other governmental
grants of issuances, and any reissue or extension thereof, that may be granted upon any of the Rights in
the name of the Assignee, as the assignee to the entire interest therein.

8. 1 am competent to execute the above declaration and assignment. [ hereby have duly executed the
declaration and assignment below with my name.

William L. Semith
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LLNL Case Naoo

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Tite of Invention: COMPOSITE 3D-PRINTED REAUTORE FOR GAR ABSORYPTION,
PURIFICATION, ASD REACTION

L foshush K. Siolarofi, bereby declare than

i, This declaration is diracied

L] the swached apphication identified as Attorney Docket Mo,
B4 United States application or PCT inte natioral a application number 13/
and idenitfied s Aitomey Docket No. [L-13106

As aroanded o {1 applicable}.

2,1 helieve | anthe onginal inventor of an oniginal §oi’rr mventer of & clatraed wvestion tu the g
appheation identified in Section | FPaent Applicating”

3. Emade ar avthorized woomake the Patent Apphoation.

4. § have reviewead and understand the ¢on

ts of the Patent Applicaton mchuding the claims.

5. ¥ amm aware of the duty 1o disclose 1o the US, Patent \mz *mzk mark Office all information baown o
me W be material o patentability as defined in 37 OF

6. Ehersby schaowiedze that any witlfnl false siatement ma
URC § i}{} y fine or imprisonment of not pwore than five

de in this deciustion i punishable onder 18
{8} voars, or both.
7OASSIGNMENT

tor gpod and valusbie consideration the receipt of which i hereby ackrowledged, [hersby self,
asb;gn\ *mnsi cand convey & Lawrence Livermore National Security, LLO. a Delaware corporation
having e adminisirative offices loonted st 2300 First S*:ect %uit-;:\ 204, Livermore, CA 94530, and i
successors, fegal represergatives and assigns {colle ‘Asmgnee™), the entive right, title and interest
throvghow the weaeld 1o and mihemilwm: {tolie tivciy,'hzg sy

{a) all inventions and baprovements Cix
any and all divistonal
the Pateat Applicanon,

troad andfor disclosed in fhe Patent Application and in
eontinnation, copunuation~-n-part, and substitute applications based vn

{hy t mi ert Application and any and all divisional, corstnuntion, coatinvanon-ire-part, and
sehsitnge applications based on the Patent Application {collectively, “Related Applicatons™,
{3 any and all patent{s) which m s, 18 wrritories, dependencies
and possessions, for the nventions and in 1;»10‘-&:}1:;';{3 Lid med and/oe disclosed inthe Relaed
Applicatons, for the fall term or terma for which the same may be granted,
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{PATENT)
{d} any and afl patent(s) rasulitng from exiension, ;om‘\n\‘ renshidsment, reissue of
reexarReanon, or any interference, oppesiion, or judicial procecding, divested o any of the
Related Applications or any patent desoribe idn ave, for the full term or terms for which the

same may be grantad,

£

(e} any foreigr equivalent or counterpart of any of the Related Applications or of any of the
patentls) deseribed above, including withow limitation, cenificates of mvention, mmsy
models, sad design regisirations,

» Related Applications or any of the
{nternational Convention for the
v Treaty, the Buropenn Pakent

(Y the right 1o claim priovty based on the filing dates of
patent{s} desenibed ahove, under, but not Hmied o, 1
Frotection of Indpsivial Property. the Patent Cooperati
Convention, and 1 other treaties of Bke purposes.

(g3 thc rrght vy seek reliof and recover all damages, noluding, bt not Iimited to, 3 reasonable
oyalty, by reason of infringement or any sther vielation of patert or paten application righis.

Iy addition, hereby conlivm the sale, assignment. transfer and conveyance 1o the Assignes of the
antire vight, title snd interest throughout the world i the Rights, including the vestions sasd
toproversents, that oceurred by operaticn of an employment agreement benween me and the Assignes
extsting at te tme said mventions and improvements weorg made \huuAM have any remaining intérest
hereby sell, assign, transfer and convey any nght, title and inerest § oy have o said inventions and
mprovemenis anywhere in the world to the Assignes

a

1§-‘° Fgregment or spcumbrancs has bheen oy
ERMEnt,

{ hareby represent and coveran that no asss
will be made or enterad into that would conflict with thd

§ further eovenant 1o provide reasonable assistancs (o the Asmgres in hundiing various
93‘-;}(::3«:%1:.:‘&&"tas;\u and documeniation in connecuon with this assignment, inclading, but not Hmited iq,
providing 1o the Assignee prompily upon the reguest of the Assignes all pertinera facts and docoments
relating o saidd invention snd improvaroanis, w dpaterus, said legal sgorvalents or other fegad
instrimnent a8 owy e known and accessible to me and testifving as e the same in aoy interferance
Hiigaton, or procesding relating thereto, and prompily executing and delivering to the Assignes or i\

tegal representative any and &lf papers, doctmenis, instraments ar affidavits i conaection with ohisining,

maintaining, asuing or enforeing said application, said inven wid mprovements, and said patents
said equiy alenis and other fegal msprament which raay be necessary or desirable to carry out the purpases
harent.

1 hereby authorize and request the respective patent office or governmenial agency in each
jarisdiction to issue any anzi afl -’t' 8 eates of nvention, witity m;a‘c s, or other
geants o hseances, and & my m\\a & or exterwion thereof, that may be granted upon any
> name of the Assignes, as the assignee to the entive interest therein.

8. Lam competent to execate the above declaration and assigoyoent. | hereby have duly executed the
declaration and wsignoent below with ow pame.
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LINL Case No.: IL-13106
(PATENT)

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER 37 CFR §1.63

Title of Invention: COMPOSITE 3D-PRINTED REACTORS FOR GAS ABSORPTION,
PURIFICATION, AND REACTION

I, Congwang Ye, hereby declare that:

1. This declaration is directed to:
[] the attached application identified as Attorney Docket No.
X United States application or PCT international application number 15/468.297 filed on 03/24/2017
and identified as Attorney Docket No. [1.-13106
[] Asamended on (if applicable).

2. I believe I am the original inventor or an original joint inventor of a claimed invention in the patent
application identified in Section 1 (“Patent Application™).

3. I made or authorized to make the Patent Application.
4. I have reviewed and understand the contents of the Patent Application including the claims.

5. I am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to
me to be material to patentability as defined in 37 CFR §1.56.

6. I hereby acknowledge that any willful false statement made in this declaration is punishable under 18
USC §1001 by fine or imprisonment of not more than five (5) years, or both.

7. ASSIGNMENT

For good and valuable consideration the receipt of which is hereby acknowledged, I hereby sell,
assign, transfer, and convey to Lawrence Livermore National Security, LI.C., a Delaware corporation
having its administrative offices located at 2300 First Street, Suite 204, Livermore, CA 94550, and its
successors, legal representatives and assigns (collectively, “Assignee”), the entire right, title and interest
throughout the world in and to the following (collectively, “Rights”):

(a) all inventions and improvements claimed and/or disclosed in the Patent Application and in
any and all divisional, continuation, continuation-in-part, and substitute applications based on
the Patent Application.

(b) the Patent Application and any and all divisional, continuation, continuation-in-part, and
substitute applications based on the Patent Application (collectively, “Related Applications™).

(c) any and all patent(s) which may be granted in the United States, its territories, dependencies

and possessions, for the inventions and improvements claimed and/or disclosed in the Related
Applications, for the full term or terms for which the same may be granted.
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LILNL Case No.: 11.-13106
(PATENT)
(d) any and all patent(s) resulting from extension, renewal, reinstatement, reissue or
reexamination, or any interference, opposition, or judicial proceeding, directed to any of the
Related Applications or any patent described above, for the full term or terms for which the
same may be granted.

(e) any foreign equivalent or counterpart of any of the Related Applications or of any of the
patent(s) described above, including without limitation, certificates of invention, utility
models, and design registrations.

(f) the right to claim priority based on the filing dates of the Related Applications or any of the
patent(s) described above, under, but not limited to, the International Convention for the
Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treaties of like purposes.

(g) the right to seek relief and recover all damages, including, but not limited to, a reasonable
royalty, by reason of infringement or any other violation of patent or patent application rights.

In addition, I hereby confirm the sale, assignment, transfer and conveyance to the Assignee of the
entire right, title and interest throughout the world in the Rights, including the inventions and
improvements, that occurred by operation of an employment agreement between me and the Assignee
existing at the time said inventions and improvements were made. Should I have any remaining interest, [
hereby sell, assign, transfer and convey any right, title and interest I may have in said inventions and
improvements anywhere in the world to the Assignee.

I hereby represent and covenant that no assignment, sale, agreement or encumbrance has been or
will be made or entered into that would conflict with this assignment.

I further covenant to provide reasonable assistance to the Assignee in handling various
procedures, tasks and documentation in connection with this assignment, including, but not limited to,
providing to the Assignee promptly upon the request of the Assignee all pertinent facts and documents
relating to said invention and improvements, and said patents, said legal equivalents or other legal
instrument as may be known and accessible to me and testifying as to the same in any interference,
litigation, or proceeding relating thereto, and promptly executing and delivering to the Assignee or its
legal representative any and all papers, documents, instruments or affidavits in connection with obtaining,
maintaining, issuing or enforcing said application, said inventions and improvements, and said patents,
said equivalents and other legal instrument which may be necessary or desirable to carry out the purposes
thereof.

I hereby authorize and request the respective patent office or governmental agency in each
jurisdiction to issue any and all patents, certificates of invention, utility models, or other governmental
grants or issuances, and any reissue or extension thereof, that may be granted upon any of the Rights in

the name of the Assignee, as the assignee to the entire interest therein.

8. I am competent to execute the above declaration and assignment. I hereby have duly executed the

declaration and assignment below with my name. /
Date ~ /

Congwang Ye U
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