
c19) United States 
1111111111111111 IIIIII IIIII 111111111111111 111111111 lllll lllll l!l lllll 11111111111111111 

US 2023010459\Al 

02) Patent Application Publication 
Hodgkins et al. 

(JOJ Put.>. No.: OS 2023/0104591 Al 
(43J Pub. Date: Apr. 6, 2023 

(54) NICKEL NANOPARTICLE 
FUNCTIONALIZED FlllHOUS 

BIERARCIIICAL ZEOLITE AND METIIOI) 
OF MAKING TIU: SA:\m 

(71 ) Applicm1l s:Sa11di Arahian Oil ( '11111pa11~' . l)hahr,11 1 

(S.'\ ): h:i11g :\hd11ll11h llniwrsit y of 
Sdl'lll'l' 1111d 'lh·h1111l111-,ry . l'lt11 \\ ,ii (S :\ I 

(72 ) lnven\\.m : Robl'l'I Pl'll'l' ll11dgki11s . l)h:1h ra n ('., \ 1. 

Omn Rda Kt1sl·ogl11 . I Jh:1h r:111 (S/\ I 

.kan-:Vlark \ 1la11rin• Bassl't . ·11tuw,il 

(S:'\ ): K1111 -Wl'i lluang . T\11.m:il (S;\ I: 

(73 ) 

Anissa Bcndjcrio11-Scd.ilirnri, lhuw:d 

(SA): Sathiymnoorthy Murug~~an, 
Thuwal (SA):_Moussab Harb, l lrnw, 11 

(SA): Manoj Kumar Gangwar. 

T huw :11 fS~l 

Assignees : Saudi Arabian Oil Company. Dhahr:111 

(SA): King Abdullah University of 
Science and Technology, Thuwal (SA) 

(21) /\ppl. Nu.: 17/412,748 

(22 ) Fi led : ;\UJ.1, 26, 2021 

l'ublh:atlon Class lticatlon 

(~ I l I 111. ( 'I. 
('/17/ / 5/ 1/,/ 

Cl/JU 1'11.IIJ 

i '.i2 ) ll .S. ('I. 

( I'< 

(57) 

(2006 01 ) 
(2006.01 ) 

CfJ7F /5/ 114 (20 13.0I J: COIB 3?/38 
(201 3.01 ): /J fi2Y 30100 (201301 J 

ABSTRACT 
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