w2k B3 B OF B 4 F om ®m ¥ R Vol 42 No. 3
2025 £ 6 H JOURNAL OF ATOMIC AND MOLECULAR PHYSICS Jun. 2025

J. At. Mol. Phys., 2025, 42: 036002 (6pp)

ETRBHEM TCNQ S FEH BHIEMERERHR

P, B, K
IR BIFRE S HAREBE , Ty ATE 830046)

O EAIXRAEEZREAAEBREH R, AT 6 EH e 7,7,8,8 - wRAXR TR
( Tetracyanoquinodimethane , TCNQ) 4~ F 25 4/ & 3y i5 P SR 24T 2 S BF R . BFA 25 B A9 . W& F & TCNQ
ST, BT EH AR, B BT ERATA LMK . SRR, &TEH AR
—RAREGR . ER/ERRGHRER T, S THREGE sy TLEA G E R MM 2 LSS
ITCNQ # %4k A% (ZT) £ 0. 016, 2TCNQ 1] L+ T 1 A$F R, ZT (A5 3] 0. 11. %5 , BAIX 0 F L4
ToFEMANKG BRBERREAFR, LI TCNQ 5 FE AR RFN A iianm, LidEkHEE
TCNQ & F R BRI i3 in . X TAET A FIh &5 F A BRI BRI Fo N8 L5

KGR : 4E KRB EHAMART; TONQ 5F; AMEWR; ARTIEIAE

hESES: 0469 MHEFRE: A DOI; 10.19855/j.1000-0364.2025.036002

Theoretical study on heat/electric transport properties of
TCNQ molecular junction with graphene electrode

LIU Yi-Wei, QIU Yi-Feng, ZHANG Bei

(School of Physical Science and Technology, Xinjiang University, Urumgqi 830046, China)

Abstract: The thermal/electrical transport properties of 7,7,8,8 — tetracyanoquinodimethane ( TCNQ) mole-
cules based on graphene electrodes were systematically studied by density functional theory and non — Greens e-
quilibrium function. The results show that with the change of the number of TCNQ molecules,the phonon trans-
mission coefficient of the system decreases obviously, and the phonon transmission behavior is greatly inhibited.
At the same time,electron transport is also inhibited to some extent. With the increase of the number of mole-
cules, the thermoelectric properties of molecular junction are improved. The thermoelectric value ( ZT) of
1TCNQ is 0. 016, and that of 2TCNQ is increased by one order of magnitude,reaching 0. 11. Finally ,we studied
the spin transport properties of molecular junctions that depend on the number of molecular junctions. We found
that TCNQ molecular junctions have a significant spin filtration effect, and the filtration capacity increases with
the increase of the number of TCN(Q molecules. This work can provide theoretical basis and data support for the
experimental preparation of molecular thermoelectric devices.
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Fig. 1 The models of the molecular junction of(a)1TCNQ and (b)2TCNQ.
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Fig. 3 (a)Electrical conductances( g ), (b)Power factors (S’a), (c¢)Seebeck coefficients(S), and(d)
Thermoelectric figures of merit( ZT) of 1TCNQ and 2TCNQ junctions.
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