B i~ AR T ) — A2 LR R LR B ]
B H T RE 2 HLZS 4% B

Wi, B, KB, BE, RED
TN T AFIRSBFEETIESN, I 78 EHK 541006
DOI:10.61369/ME.2026050025

] E  REAEHSNY (ZCO) SHME. BHRREMTR. ANEHERLIKAEEERE EER=HS T ZCOREBKME

5, HEEESERERAKREFTR (CQDs) , M5 ZCO/CQDs E& B R, SEMIESE=4FRFLIE, XPS5E CQDs
1E58 B FESHRE Co2+/Co3+ EREFEM, BUFMRER: 05 A g-1TFHLEE2493 F g-1, RERAE=H

76.8% (10mV s—1) , EE4EBEM0.4 Q, 8000 RBERERIEEI1%, FELHMEIT 100%, HER[RHAIRE LED
1T, 5K, CQDsEME=$#Z A EMMRAMMBERERSEHRER, hettdEERENMEBRBEES
RIBEHHRE,

X @ i3 : WEELY KEFR; BRESH; BERFE; BHREMN

Carbon Quantum Dots-Decorated Three-Dimensional Porous Zinc Cobalt
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Abstract : Spinel ZnCo:0: (ZCO) suffers from low conductivity and poor cyclic stability. We grow 3D porous
ZCO microsphere arrays on Ni foam via in-situ hydrothermal method and anchor oxygen-rich
carbon quantum dots (CQDs) on ZCO by impregnation-hydrothermal treatment. SEM confirms open
porous networks; XPS verifies CQDs enhance electron conduction while preserving Co2+/Co2+
pseudocapacitive sites. Electrochemical tests in 6 M KOH show specific capacitance of 249.3 F g-1
at 0.5 A g-1, surface capacitive contribution of 76.8% (10 mV s-1), low Rct of 0.4 Q, 91% retention
after 8000 cycles, and near—100% Coulombic efficiency. The assembled asymmetric device lights a
blue LED. The synergy of CQDs and 3D architecture optimizes charge transfer and structural stability,
offering a promising strategy for high—performance transition—-metal oxide supercapacitors.

Keywords : zinc cobalt oxide; carbon quantum dots; supercapacitor; pseudocapacitance; cycling
stability
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