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Figure 1 (Color online) The development of classical density functional theory and its application [29-36].
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Figure 2 (Color online) Improvement and development of CDFT methods and algorithms.
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Figure 3 (Color online) Interface molecular thermodynamic software.
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Figure 4 (Color online) Screening and synthesis of high-performance adsorption and separation materials, as well as related characterization tests
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Figure 6 (Color online) The phase behavior, thermal responsiveness, and swelling behavior of polymer brushes [33,34,71,106].
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Figure 7 (Color online) CDFT guides the application of surfactants and polyelectrolytes in chemical enhanced oil recovery, and regulates reservoir

electrical properties [35,36].
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KA RBE, f87m SR B S I GRS, (A
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BT HAR I LA 2 ) Tk s T RS A
HIIFHRE. SE TG HBE R RIEin
(Joint DFT, JDFT), ‘B 13 EA % H R ER S, BefEHR
RF 58 HRLE A R, SLARE AF 7074 2R AR m DA R 75 LI
L) B bR AT PR A

FEXFCDFTH K B S5 TT, L i e 1t 7 —Le 4k
SRR

H ARSI AT AR S CDF T R I LR, 368 3 #4) 222
SRS AR ECRF A BLAE R I Z I8 22 F i RE, W BLY e
CDFTHIThRE, s 28 R i a8, s 1464 .
AT R,

CDFTEA R I 2% ST 5 m 0%, (B2 H
AR FE 4 2R 1K) H o ARy >k 1 OR Pk, o ik

225 30k

TR AR MRS, RN, HEFEESE N E
SRR, XA S R A e R e R G
FERRAT, JF HBEE R [ RS, AR 245 2 ~F- 1l
BRE. TEHCDFTS Z MGk, 56
W JTFE . Navier-Stokes 7 F2 . #J7 FE M Butler-
Volmer /5 #27E N I HAD LA i f G, #Hiid %
FhAE-F i AL FE.

KA BT 5 R R T A MR, SR
FCDFTRITH Iz, RIJDFT, ol LB B =T
JIEERR I RAEAS RV R A B R P v, JDFT
b T RSB B B, Bk Z BB R A, S — MR
2. HER . JEARIDFTR R, FEE%RA1E, DME
HECDFTHE BiE 11K JE.
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Abstract: The classical density functional theory (CDFT) based on statistical mechanics theory is a highly promising

method for studying interface phenomena. This method is mainly aimed at surface interface systems and is a powerful

tool for predicting the microstructure and properties of non-uniform fluids. Under the premise of ensuring the same

computational accuracy, CDFT has higher computational efficiency than molecular simulation. Compared to traditional

analytical methods, it can more finely describe the effects of molecular structure and intermolecular interactions.

Moreover, CDFT is compatible with fluid mechanics, reaction kinetics, chemical thermodynamics, and other fields, and

is an extension and expansion of the “three-transfer and one-inverse” theoretical system. Through decades of research

and development, CDFT has made significant progress in model development and construction, accelerated algorithms,

and has also developed corresponding computing software. This article reviews the development of CDFT and its

multiple applications in fluid interfaces: high-performance adsorption separation materials, electrochemical energy

storage materials, polymer brush interface modification technology, and chemical enhanced oil recovery technology.

Keywords: classical density functional theory, fluid interfaces, energy storage materials, adsorption separation,
polymer brushes
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