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Porous Organic Polymers for High-pressure Methane Storage Applications

YANG Shou-kun, TAN Bi-en”
(School of Chemistry and Chemical Engineering » Huazhong University of Science and
Technology s Wuhan 430074 ,China)

Abstract: Porous organic polymers have the advantages of high porosity, adjustable pore structure, low cost and
excellent structural stability, and have wide application prospects in high-pressure methane storage. Starting
from the high capacity methane storage performance requirements of porous organic polymers, this article focu-

ses on the latest research progress in pore structure design and synthesis of porous organic polymers, and fore-

casted the challenges faced and future development directions.
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Figure 1

High-pressure methane adsorption isotherms: (a) classical LLangmuir-type (or type 1) adsorption iso-

therm and ‘S-shaped’ (‘stepped’ or type V) adsorption isotherm (Reprinted with permission from Ref. [14];

Copyright 2015 American Chemical Society); the change of pore structure corresponding to “Langmuir” type

adsorption and (d) the change of adsorbent pore structure corresponding to “S” type adsorption; the structure of

typical POPs, including COFs (Reprinted with permission from Ref. [21]; Copyright 2009 American Chemical

Society) » PAFs (Reprinted with permission from Ref. [22]; Copyright 2009 American Chemical Society), and

HCPs (Reprinted with permission from Ref. [23]; Copyright 2011 American Chemical Society)
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DOE — — — 0.5 263 — — — — [9]
COF-102 3620 1. 55 0. 187 114 — — 298 35 [21]
COF-103 3530 1. 54 0.175 107 — — 298 35 [21]
COF-102-Br — — — 175 — 169 298 35 [29]
COFs COF-102-1 — — — 176 — 169 298 35 [29]
COF-102-Ant 2720 0. 75 — 215 — 180 298 35 [30]
COF-103-Eth-trans 4640 1. 20 — 184 — 172 — — [30]
COF-103-Eth-trans 4920 1. 36 — 206 — 192 298 35 [30]
PPN-2 1764 1. 26 0. 142 — 0.111 — 298 65 [31]
PPN-3 2864 1.7 0. 186 — 0. 150 — 298 65 [31]
PPN-4 6461 3. 04 0. 389 155 0. 346 138 295 55 [32]
PPN-13 3420 2.05— 0.179 — 0.124 — 298 65 [33]
PAF-1 4800 2.70 0. 46 187 — — 298 100 [34]
PAFs PORP 1494 1.13 0. 200 154 — — 298 100 [34]
PAFPORP 2194 2.02 0.317 155 — — 298 100 [34]
KPOP-1 5120 2. 60 0. 450 195 0. 406 176 298 80 [35]
KPOP-2 5730 3.09 0.515 192 0. 469 175 298 80 [35]
KPOP-3 2620 1. 66 0.262 160 0.217 133 298 80 [35]
H-COP-10 3107 2.74 0. 345 — 0.296 — 298 65 [36]
PLAN 1958 — 216 — 0.178 — 298 65 [37]
TRIP 1592 1. 20 0.214 165 — — 298 100 [34]
HCP-TPB-CN-3:1 2017 2.16 0. 35 — — - 273 80 [38]
HCP-SBF 2368 1. 30 0. 384 267 0.296 206 273 100 [39]
HCPs HCP-TPM 37 0.07 0.124 222 0.112 199 273 100 [39]
HCCP-6 3083 3.98 0.491 — — — 298 80 [40]
COP-150 120 — 0. 64 — 0. 625 294 273 100 [17]
COP-148 2.5 - 0.79 90 0.762 81 273 100 [17]
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Figure 2 The relationship between the volumetric methane working capacity and skeleton density (a) and specific

surface area (b) of COFs simulated at 298 K/(5. 8—65) bar (Reprinted with permission from Ref. [42]; Copyright

2018 American Chemical Society)
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Figure 3

(a) The chemical structure of KPOP-2, and (b) methane adsorption isotherm of KPOP-2 at 258 K,

273 K and 298 K (Reprinted with permission from Ref. [35]; Copyright 2019 American Chemical Society)
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Figure 5

(a) Schematic illustration of nitrile functionalized HCPs by solvent kitting strategy, (b) excess CH, gravimet-

ric adsorption isotherms collected at 273 K and (c¢) absolute CH, gravimetric adsorption isotherms collected at 273 K

(Reprinted with permission from Ref. [38]; Copyright 2021 American Chemical Society)
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