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Natural Honeycomb

Strong Covalent Bonds
(Robust polymers)

High Crystallinity
(Long-range Order)

Light-Weight Elements

(C, H, B, O, N; soft materials)
Synthetic COF-5

Tunable Pore Size

Micropore (< 2 nm)
Mesopore (> 2 nm)

High Surface Area

(Porous polymers)

0. M. Yaghi, et, al., Science, 2005, 310, 1166; D. Jiang, et, al., Chem. Soc. Rev., 2012, 41, 6010. J. Am. Chem. Soc., 2013, 135, 17310. 6



Tools: Design; controlled preparation; topology guided structure and functions

Topology diagram for 2D COFs and pore mapping Reversible chemical bond formation reaction

J. Am. Chem. Soc., 135, 17310 (2013); 138, 5797 (2016); Nat. Commun., 6:7786 (2015); E. Jin, et, al., Science, 357, 673 (2017).7
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Yield: 70%
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Outcome:

v" New topology

v Crystalline

v' Supermicroporous

v High n-density

v' Robust polymer

v Photoconductive

Nat. Commun., 2015, 6:7786. 8
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Multifunctional Materialg Lab

Research Projects:
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Aggregation induced emission (AIE) based light
emitting material and covalent organic
frameworks — applications (DST-Inspire, India)
‘Investigation on the effectiveness of eggshell
bio-waste for multi-stage water purification’
(SERB-SRG, India)

Room temperature phosphorescent
materials for OLED applications.
Nanographitic coronene-based materials
optoelectronic applications
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