/p

Structural Modulation in Viologen-Based lonic Porous Organic Polymers for Catalytic Non-Redox CO, Fixation -@

.l-l'-x

Tapolabdha Lodh, G. Shreeraj, Abhijit Patra’ Commonwealth

hemistr
Department of Chemistry, Indian Institute of Science Education and Research Bhopal (ISER Bhopal), Madhya Pradesh, India Eefff]‘!g

Research background Characterizations of iIPOPs Catalytic CO, Fixation using Epoxides
0 The growing atmospheric concentration | lonic Porous Organic Polymers N, Sorption Isotherm and TGA PXRD o O :'"""O/U:"""""""_"""""""_":
37 of CO, that contributes to global , (iPOPs)for Non-Redox CO, Fixation Pore-size Distribution crop /\ €. . O o : L V% ) On-] |
. - R — - = /,
‘ warming is a matter of great concern. | Requirements of POP to act as a catalyst for 1000 e ; R Catalyst R”\/ : cvonc? E
‘ 25 1] — ! ycClic .
v' To address this, non-redox CO, fixation | CO, conversion : o —~ 22 020 | - 5 ' carbonate /. Ring Epoxide :
route has been studied. v' Heteroatam-rich (O,N) building block o 800+ > E 015 S._:616%9 m’g" S o : closure activation |
| v Functional groups (like —OH, -NH) £ So |2 BET = > Sl . Time Conv TOF< | I
: _ S | & = = " Catalyst Epoxide . TONP _ ! — CO,FIXATION ; /7 N\ /[ l
Cyclic Carbonate can. be used as: |+ Large surface area 5 600 aﬁ: 5, = 2 No. (h) (%) (h-") | ;_N@)_ \ & @/N_g MEéH i | NO, \ ON f |
4 0 \ ¥ PolarAprotic Solvents | ¥ Hierarchical porosity for mass transport E = 'g o : PATHWAY : |
0 coO /u\ v" Electrolytes for Li-ion Batteries, v Cost-efficient synthesis route 2 4007 0 5 10 15 20 25 30 35 - - ] 24 > ] ] | x) R s /23 |
2 m 07 Yo °1 e e e = Pore width (nm) | co, Nucleophilic /g~ \_ o
Catalyst v Fuel Additives | leicoWdmieks ] | | ( insertion substitution e
= c \|_< I ol il N Ea Ad 0 200 400 600 800 ~ o0 40 60 & : (o@{) EpOXInG |
Epoxide yclice v Monomers for Polycarbonate N 6" i —@— Adsorption 0 40 60 0 | I
Carbonate R y A & | o 2.  SCAHPOP o0 24 87 104.8 4.4 o
\_ arbonate ™ / Synthesis | i P O\ /G\,,ﬁ[ N —O— Desnrptlun | Temperature (°C) 20 (°) 1 @/u : ¥—N@—@N—§ :
3 - 4\:«% ; Q | 00 02 04 06 0.8 1.0 100 e | ol \/ |
) i ] i .. % : : I S r i r l S i
The production of cyclic carbonate is a highly atom-efficient process | | Imldazollum Phosphonium | Relative Pressure (P/P) 80 . ? BHEAPOP BHCAPOP : _(O |
'Viol i ‘ -
Patra and coworkers, Chem. Rec. 2022, 22, €202200071 | X=CiBol | 500 - = : = 3. SC4POP Q) 12 % 181 98 ] X R ¥
o =) \ . .y -
® e ! - 60 : S o Recyclability Study of SC-iPOP
> 4001 3T < ' \ > % <
. . . £ g 8.5 - : \ - 2 = 100
~— O '.U’ w 40 . \\ L) Z " "
DESIQ“ and Fabrication of iPOPs T 300 Q'g = | \ o 4. SCHPOP L 12 94 1132 94 9 g v High epoxide
Qo Q<= \
= 205 | \ L= 0 o conversion % and
Fabrication of Viologen-based iPOPs @ 200 - T —— ' \ o z % ’
E 0 5 10 15 20 25 30 35 ! — S cyclic  carbonate
* 3 sl 0 200 400 600 800 : : : : : o Y
s M L 1004 Adsorpt!on . 20 40 60 80 5. SC-POP GIVJE\ 24 99 119.3 5.0 S yield for 10
| —o- Desorption Temperature (°C) 20 (°) o :
@ _ A consecutive cycles
/ i | 0 '0.0 e e % Thermal stability upto 345°C (SC- & Both the iPOPs are 6. SC-POP Wg 24 75 90.4 3.8 1 23456789 10
i @”N’\@ " /@A ’\@\ ~ Relative Pressure (P/P.) iPOP) and 260°C (BHC-iPOP) amorphous in nature Number of catalytic cycle
H>N NH
p ; - ? Z _ 7.  SC-POP o) 24 65 78.3 3.3 —— Recycled SC-iPOP = 1000
./v(/v— —Q—( - — [ g f’ goo] —°— Pristine SC-iPOP
Pd(dba), XPhos, '~ Pd(PPh,), Cul, Morphological and Structural Analysis of iPOPs C s 2 § |~ Recycled sc-ipoP
KOtBu, NaBr DMF/NEt, - +POP OD 24 40 48.2 20 2 = 600-
o o . . . . © L. :
epop ”Q Anhy. THF, 65 °C, 48 h 100°C, 48 h S TEM Analysis of SC-iPOP TEM Analysis of BHC-iPOP £ |— Pristine SC-iPOP : N
-| u " _I -
B“Ch(‘:"(’)aL:dI:a"tW'g S%“:uga‘lfr:“ra 9. SC-POP o 48 00 1084 22 o5 §
{ pling o pling cl A = & 200-
| - -
T 3 — =
%* @“ D_Q@_Q 10. BHC- o 24 67 78.8 3.3 | , . = 0 , . . , .
iIPOP ©/L\ 4000 3000 2000 1000 0.0 0.2 0.4 0.6 0.8 1.0
Wavenumber (cm-) Relative pressure (P/P,)

O Fabricated two novel viologen-based iPOPs (BHC-iIPOP and SC-iPOP), which differ in functional linkages
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0 Synthesis procedure followed: Buchwald-Hartwig Coupling and Sonogashira-Hagihara Coupling ' Reaction conditions: 10 mmol epoxide, 30 mg iPOP catalyst, 0.2 mmol TBAB, 1 bar CO,, and 90 °C; a: % of conversion was determined |

1 SC-iPOP possesses a similar structure to that of BHC-iPOP, except for the acetylenic connecting linkages
compared to NH linkages in the porous network.
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