wo 2023/168263 A1 | AL N0 0 TR0 0O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
07 September 2023 (07.09.2023)

(10) International Publication Number

WO 2023/168263 A1

WIPO I PCT

(51) International Patent Classification:
C04B 14/02 (2006.01) C04B 28/04 (2006.01)

(21) International Application Number:
PCT/US2023/063476

(22) International Filing Date:
01 March 2023 (01.03.2023)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
63/316,597 04 March 2022 (04.03.2022) US
63/447,984 24 February 2023 (24.02.2023) US

Applicant: LYTEN, INC. [US/US]; 145 Baytech Drive,
San Jose, California 95134-2303 (US).

@

(72) Inventors: BOUL, Peter J.; 145 Baytech Drive, San
Jose, California 95134-2303 (US). POELMA, Saemi Oh;
145 Baytech Drive, San Jose, California 95134-2303
(US). LANNING, Bruce; 145 Baytech Drive, San Jose,
California 95134-2303 (US). HINES, Margaret; 145

Baytech Drive, San Jose, California 95134-2303 (US).

74

@1

NICOLE, Jacques F.; 145 Baytech Drive, San Jose,
California 95134-2303 (US). STOWELL, Michael W.;
145 Baytech Drive, San Jose, California 95134-2303
(US). COOK, Daniel; 145 Baytech Drive, San Jose,
California 95134-2303 (US). RUMINSKI, Anne; 145
Baytech Drive, San Jose, California 95134-2303 (US).
JUBINSKY, Matthew; 145 Baytech Drive, San Jose, Cal-
ifornia 95134-2303 (US).

Agent: PARADICE III, William L. et al.; Paradice & Li
LLP, 1630 S Delaware St., Suite 5086, San Mateo, CA
94402 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: CEMENT COMPOSITIONS WITH 3D GRAPHENE CARBONS
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(57) Abstract: Cement compositions including ordinary Portland cement, a secondary cementitious material (SCM) including one or
more of pozzolan, metakaolin, limestone, or gypsum in an amount corresponding to at least approximately 70% replacement level of
ordinary Portland cement, and between about 0.05% bwoc and 2% bwoc of aggregates of 3-dimensional graphene (3DG) carbons. The
cement compositions regulate nucleation and time-lapsed growth of calcium silica hydrates during initial hydration. The 3DG carbons
include one or more of graphene nanoplatelets orthogonally joined to each other to form a 3D porous graphene scaffold structure. The
3DG carbons may also include a plurality of aggregates of carbon nanoparticles characterized by a plurality of porous concentric shells
including graphene, where each shell encloses a porous carbon region and an interconnected porous network disposed in each carbon
region and in fluid communication with contiguous carbon regions.
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