34 1M T WL MR 2 AR Vol. 34 No. 1
20194 1 H Journal of Inorganic Materials Jan., 2019

X EHS: 1000-324X(2019)01-0085-06 DOI: 10.15541/jim20180232

WAL E R & B IR & &
FLxf e it 55 R B AL 2 A

g, X MG, EAF, mHE

(1. BREANMREGFARELEZET, T 102205;2. FTEAFR SEMWEHTA, LT 100049)

OB Y USRI Y (MXenes) B AT R AT () FAL S MR R85 0 R Raue i, JLAE O PR A% 3R Hh A 2 A U A A 7
FERE AR« ASHIE T BIE AL 10 75 sRAL B R AL AR . MXene(TisC,T,), Bl JE #4038 2 1) Ti;CoT(K-TisC,T,) f1 3% £
% A% (GCE) |18 3] K-Ti;C,T/GCE &4, SEH XRD. SEM. XPS £ F B4y %} TisC,T, M K-TiyC,T, 4T
SHTRAE, FEHE— SR T K-TisCT/GCE RS AN 255 (U0 ) AL A I ML AR . IR R 22(CV) LB 45 3%
W1, #ILLF GCE Hitl, K-TisC,T,/GCE &1 R AT U0, ) i A 27 1 7 I 25 38 5 o 33E — 54 FH 22 49 Bk R %2425 (DPV)
4, KIL pH=4.0 I, K-Ti;C,T,/GCE &1 il Xt U0, FEAI K 0.5~10 mg/L ¥ il Py R B R 4 (R MERS I SE R, A=
J7 R HREIBR 9 0.083 mg/L(S/N=3), Fea e M FlE & 1T,

xR MRS T AL TiCoT, AL

FESES: TQ174  XHRFRIRES: A

Alkalization Intercalation of M Xenefor Electrochemical Detection of Uranyl lon

FAN Mao', WANG Lin?, PEI Cheng-Xin', SHI Wei-Qun’

(1. State Key Laboratory of NBC Protection for Civilian, Beijing102205, China; 2. Institute of High Energy Physics, Chinese
Academy of Sciences, Beijing100049, China)

Abstract: Given the good electrochemical performance and excellent irradiation stability of two dimensional transi-
tion metal carbides (MXenes), the development of MXene-based electrode materials for radionuclide detection is very
promising. In this work, Ti;C,T, MXene was activated via an alkalization strategy to form K" intercalated Ti;C,T,
(K-Ti;C,T,). Then the modified electrode of K-Ti;C,T,/GCE was prepared on glassy carbon electrode (GCE). Ti;C,T,
and K-Ti;C,T, were characterized by XRD, SEM and XPS techniques, and the electrochemical detection performance
of K-Ti;C,T,/GCE for trace uranyl ion (UO,”") was further investigated. Cyclic voltammetry (CV) experiments
showed that the electrochemical response of K-Ti;C,T,/GCE modified electrode to UO,>" increased significantly. Un-
der the differential pulse voltammetry (DPV) scanning at pH 4.0, the K-Ti;C,T,/GCE modified electrode presented a
good linear detection relationship for UO,>" in the uranium concentration range of 0.5-10mg/L. The detection limit of
this method is 0.083 mg/L (S/N = 3), with decent stability and repeatability.
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Fig. 1 XRD patterns of the synthesized Ti;AlC,. Ti;C,T, and
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Fig. 3 (a) XPS spectra of Ti;C,T, and K-Ti;C,T,, (b) high-
resolution Ti2p spectra of MXene Ti;C,T, and K-Ti;C,T,, (c)
high- resolution Ols spectra of MXene Ti3C,T, and K-Ti;C,T,
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Fig. 4 Cyclic voltammetry (CV) results of UO,>" in different
electrodes

(A) (a) K- TisC,T./GCE, [U]=0 mg/L, (b) GCE, [U}= 50 mg/L, (c) K
Ti;C,T/GCE, [U]=50 mg/L; (B) Ti;C,T./GCE, [U]= 50 mg/L
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Fig. 5 The effect of pH on UO,**/(K-Ti;C,T,/GCE)
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(a) CV curves; (b) Plots of peak currents vs scan speed
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Fig 7 Differential pulse voltammetry (DPV) results of UO,>"/
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(a) DPV curves; (b) Plots of peak currents vs concentration of uranium
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Tablel Sample analysisresultsof uranium
content in tap-water

Samples number /]()ri:cli??) /(;(;Illj}l) /?n\igigj) RSD/%
1 5.00 5.36

Tap-water 2 5.00 5.22 5.30 1.34
3 5.00 5.31

# 2 K-TisC,T,/GCE HARRT U(VI)KI B R LR
Table2 Determination of U(VI)inthe
recovery experiments

Samples 720 BT ety e RSD%
1 1.0 1.0 1.93 93.00 1.95
2 1.0 2.0 3.06 103.00 1.54
3 1.0 3.0 3.95 98.00 1.12
4 1.0 4.0 5.11 102.75 1.23
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