Fa4 5 B2 W RS SRS T2 %4 J. Radiat. Res. Radiat. Process. Vol.44, No.2
2026 £ 4 A www.fs.sinap.ac.cn April 2026

ENERRAESHERBANERNEEER =146

sk Bl B R IRMeE T PR A XA skEIES RED
VR EREERE AR YR A g 201800)
POPEBREABERYE JEE 100049)
> (IRPMRZATBUR B8 2 SR By 47 [ 55 e S = SO B 2 B 58 XU 7 e (RAD-XO
TLIRE S S R R S W F BT G T3 215123)
CCRRHCR AR R S ER =B Bl 201210)
CEMNREAZRE S HOR 2R =M 730000)

WE  AVHTORHIM SRS HOR & i R SR ERANE S (Ho-HHTP), JFHRWT A ARTERE. AR X
S EATSHIE ) Ho-HHTP F D& Mo 8 73 HHds o6 LT S B it — 2D 3 o LK IR SR — 4 fLIE 4544
FLAL 2 e D3R ) Ho-HHTP OO A (R 2 1 2 52 0 S RO B S A0 S U, L PR fiT 47 i SR T O FRL 7 O 2
T, TE30 mV/s F1E TR & Lk 82.18%; BEAl, 701 A/g V%% T, Ho-HHTP L% A 215.5 F/g,
Hoo R A A OREF RAF 5 k. AL 2= BT K % 9 Ho-HHTP IIRKINBEHT (~2.5 Q) S HIf
BHPT (~3.8 Q) Bk, Hrgrad e rh mar R AN B 79 BOR S A o ASHIT Tl 52 2 5 FL MOF ) 2380 1
SERUBT SN, H P& UK Ho-HHTP eI 0 7 i) s 2 VERE, v Itk RE R 28 3 O DT A S (AT 2R ok ke
et

KR AEATEE, WARITER, SHMOF, A

TEDES TLI3

DOI: 10.11889/.1000-3436.2026-0014

CSTR: 32195.14.,j.JRRRP.1000-3436.2026-0014

5| A%

sk, B, BT, 55 . ARATE O R L T SR A AU S SR R AR RE D). R S R
BT A2, 2026, 44(2): 021508. DOI: 10.11889/j.1000-3436.2026-0014.

ZHANG Kai, YAN Wei, CHI Huanzhe, et al. Radiation synthesis of lanthanide-based conductive

metal-organic framework and their pseudocapacitive performance[J]. Journal of Radiation Re-

search and Radiation Processing, 2026, 44(2): 021508. DOI: 10.11889/j.1000-3436.2026-0014.

e wh: ERBARARESE (22176194, 12305397) BHEPRACE B S (TZ2018004) 53 ALHE K IR A4 KL Uit %
AR I

HMEE: KI5, 199842 A Hi2E,2023 4F 6 H TR KA A2 A, H BT 7E e S AW BRI 78 pr e i 2 b, 282
MEETEHUR B AR IR B 5

BEEMFEE: ZREE, M4, B55R, E-mail: wuguozhong@sinap.ac.cn; KA, 14, E|##%, E-mail: zhangmx10@]zu.
edu.cn

ek H 9. #0185 2026-01-17; &1 2026-03-15

Supported by National Natural Science Foundation of China (22176194, and 12305397), Science Challenge Project (TZ2018004),
and Design, Preparation and Performance Verification of New Uranium Extraction Materials from Seawater

First author: ZHANG Kai (male) was born in February 1998, and obtained his master’ s degree from Xiangtan University in June
2023. Now he is a doctoral student at Shanghai Institute of Applied Physics, mainly engaged in the synthesis of inorganic materials
by irradiation technology

Corresponding author: WU Guozhong, doctoral degree, researcher, E-mail: wuguozhong@sinap.ac.cn; ZHANG Mingxing, doctoral
degree, associate professor, E-mail: zhangmx10@lzu.edu.cn

Received 17 January 2026; accepted 15 March 2026



ik HLAE: R AR RIS S A LR S L A e

Radiation synthesis of lanthanide-based conductive metal-organic framework and

their pseudocapacitive performance
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ABSTRACT In this study, a lanthanide-based conductive metal - organic framework (Ho-HHTP) was synthesized
via gamma-ray irradiation technology and systematically evaluated for its pseudocapacitive behavior. Powder X-ray
diffraction confirmed the successful synthesis of Ho-HHTP, while high-resolution transmission electron microscopy
revealed its ultrathin nanosheet-like morphology and well-defined one-dimensional channel architecture. Cyclic
voltammetry analysis showed typical symmetric redox peaks indicating dominant surface-controlled
pseudocapacitive charge storage. Quantitative kinetic analysis revealed that the pseudocapacitive contribution
accounted for 82.18% of the total capacitance at a scan rate of 30 mV/s. Electrochemical measurements further
demonstrated a high specific capacitance of 215.5 F/g at 1 A/g, along with robust rate capability—retaining
substantial capacitance even at elevated current densities. Electrochemical impedance spectroscopy indicated low
ohmic resistance (~2.5 Q) and charge-transfer resistance (~3.8 Q), corroborating efficient interfacial charge transfer
and rapid ion diffusion kinetics. Collectively, this work presents a radiation-enabled synthetic route for lanthanide-
based conductive MOFs and establishes Ho-HHTP as a highly promising electrode material for next-generation
supercapacitors.

KEYWORDS Radiation synthesis, Lanthanides, Conductive MOF, Supercapacitor
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Fig.2 The TEM images (a - b), HRTEM images (c and ¢,), SAED pattern(c,), and EDS-mapping (d) of Ho-HHTP
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