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FUTURE WORK

SYNTHESIS OF NANOMATERIALS

CO2 uptake of liquids: 

CNTs suspensions: 70-80% increase in CO₂ uptake vs. 1 wt.% SDS.

CTFs suspensions: 100-110% increase in CO₂ uptake vs. 1 wt.% SDS.

FORMULATION OF POROUS LIQUIDS

Liquid media Nanomaterial
BET surface area of 

nanomaterial, m2/g

CO2 uptake of 

liquid, mmol/L

Water ― ― 19

1 wt.% SDS

― ― 38

CNT-P (0.004 wt.%) 460.6 64

CNT-M (0.004 wt.%) 73.9 69

CTF-DIPEA (0.004 wt.%) 23.1 82

CTF-K2CO3 (0.004 wt.%) 64.7 76

MEASUREMENT OF CO2 UPTAKE

Oxidation of carbon nanotubes (CNTs)1
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Pristine CNTs
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Synthesis of covalent triazine frameworks (CTFs)2,3

Cyanuric 

chloride
p-Phenylenediamine 
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(CNT-P)

Modified CNTs

(CNT-M)

Yield: 73%

+

Dry ice

Volumetric method4

Yield: 83%

Yield: 85%

40

50

60

70

80

90

100

110

0 100 200 300 400 500 600

W
e
ig

h
t,

 %

Temperature, °C

CNT-P

CNT-M

CTF-DIPEA

CTF-K2CO3
70

80

90

100

500150025003500

T
ra

n
sm

it
ta

n
c
e
, 

%

Wavenumber, cm-1

CNT-P

CNT-M
20

40

60

80

100

500150025003500

T
ra

n
sm

it
ta

n
c
e
, 

%

Wavenumber, cm-1

CTF-DIPEA

CTF-K2CO3
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Porous liquids, containing porous adsorbent dispersed in compatible 

fluid, represent promising approach for CO2 capture from 

CO2 containing gas mixtures.
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FT-IR: Successful modification of CNTs and formation of CTFs is confirmed.

TGA: 

• Pristine CNTs exhibit the highest thermal stability; 

• Chemical modification of the CNTs leads to reduced stability;

• CTF-DIPEA demonstrates the poorest thermal stability.

Сharacterization of nanomaterials and liquid systems

Porous liquids enhance CO₂ capture due to porous nature of nanomaterials. 

Our findings demonstrate that:

• Surfactants improve CO₂ dissolution, doubling CO2 uptake compared to pure water;

• Dispersing commercial CNTs enhances CO2 capture over the water-surfactant 

solution. Modification of CNTs increases CO2 dissolution in porous liquid; 

• Covalent triazine frameworks result in two times higher CO₂ uptake compared to 

water-surfactant.

SDS - Sodium dodecyl sulfate

• Optimize nanomaterials synthesis 

for better CO2 uptake;

• Evaluate the possibility of porous 

liquids regeneration and reuse;

• Investigate the influence of polar 

groups on CO2 capture.

1) Stirring

2) Registering pressure

3) Calculation of CO2 

concentration in liquid
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