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Table 2 Hydrogen, methane, and carbon dioxide uptakes of COFs

BET surface area Pore volume H, uptake®

CH, uptake®

Material (m*e™h (Vpy em® g 1) (Wt%) (mg g ") (mgg ") Ref.
COF-1 750 0.30 1.48" 40 230 133
COF-5 1670 1.07 3.58° 89 870 133
COF-6 750 0.32 2.26° 65 310 133
COF-8 1350 0.69 3.50° 87 630 133
COF-10 1760 1.44 3.02° 80 1010 133
COF-102 3620 1.55 7.24% 187 1200 133
COF-103 3530 1.54 7.05° 175 1190 133
COF-1 628 0.36 1.28 (1 bar) = — 99
COF-11A 105 0.05 1.22 (1 bar) — = 49
COF-14A 805 0.41 1.23 (1 bar) — — 49
('J()Ffl(v} 753 0.39 1.40 (1 bar) — — 49
COF-18A 1263 0.69 1.55 (1 bar) — — 49
CTC-COF 1710 1.03 1.12 (1.05 bar) — — 97
4 H, uptake measured at 77 K. b H, uptake at saturation. ‘ CH,4 uptake at 35 bar and 298 K. 4 CO, uptake at 55 bar and 298 K.
1. Hydrogen storage

sEPS SIHAFIL XA2HEE Zefste M=ol et AlES =0[7]
flet =3 Sof siLE =2 &8 of|HX] 2EE Z0 JLWHAM 4 A 2F =2
2 WEoHX| 2= RS oldX[el =20 cist A5t sttt £35|, TAE
stz 20| ol 528 olf S0 stH0|H XZSA AEE ALESH| SHME
I+l B & UCh W2 APXNES $4 XIS 2stol OB BHSS o
TSR 0{7|M =2 S¢l COF SA=E 0|88t & Mo 47t &sict
YHIMo=Z COF 2XS 2 EWEXMZ JIX|T U7 WMo =2 $4 E4(uptake)
S22 JIXID QICh flof Eo|A Cefet COF BASO 44 &4 53 #USS =
& Qlch o|E £0f 24} COFE oM BET EHMA0| 1263 m?/gel COF-18R 2 7}
& =2 4 E5S(155 wt% at 1bar, 77K)2 EQICt EtHo| EHZEO| 105 m?Y/gel
COF-1142 %4 E450| 1.22 wt% (at 1bar, 77K)HCH2]. (CHe 12! &) 3%
o COF TEE Cf £2 EUN We U= 27| iR o 258 4 XIS
HE 1A Aoz oM=ICt AA 3K COF-102= 7.24 wt% (~35bar, 77K)2 7%
=2 4 E552 =HACt o] 229 BET EHA2 3520 m?/gRiCH3].

Oj= O|HX|FR(DOE)= 2017H7IX| &E 2= -40~60C, =[CHetad 10072 StofA
T4 M FEXE 55 wthE HAHSIUCE 2Lt XWX oiREEe] +4 &5
ZUE2 77 KoM SHE A2 AM &s 2=2t= 7He[7F "o



R ¥ o_ R R o _ R
B B B B
HO.B,OH o o o o
f QE(E ‘E\@é .é@
HO, LOH
B’ B X X
o o H0 oo sl o o
+ —_— ::2 ::Z Cz
THFICH,OH (99:1) O,

1;
R reflux 3 days

Ho, OH Q/b ‘§i§0 ﬁo
o
HO: ::ou %?’ ﬁ Bo 5 % E?«B
0 0
R=H COF-18 A Rﬁi%’“ Rg"‘ g“
R=CH; COF-16 A »

R=CH,CH;  COF-14A

R=CH,CH,CH; COF-11A 0, R R_Pa’Shg0 R R s
o 4 Y 2
.s@a .E@,A

Scheme 1. Synthesis of alkyl functionalized covalent organic frameworks (COFs) through
condensation of benzene-1,3,5-triboronic acid and 2,6-disubstituted-1,2,4,5-tetrahydroxybenzene
in THF and methanol.
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2. Methane storage
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3. Carbon dioxide storage
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4. Ammonia storage
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