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Abstract; In this paper, the adsorption characteristics of L-cysteine and L-cystine on CdTe was studied
by using the density functional theory. Four stable adsorption configurations were optimized, and their
adsorption energies, charge densities, frontier molecular orbits and UV-Vis spectra were calculated. It
is found that, when the L-cysteine is adsorbed on CdTe, the adsorption energy is large and the absorp-
tion to UV-Vis light is strong, indicating that the adsorption of L-cysteine on CdTe is stable and easy to
produce molecular fluorescence. After L-cysteine is converted into L-cystine, the adsorption stability is
decreased and the absorption intensity to UV-Vis light is weakened. This study provides theoretical sup-
port for the application of L-cysteine mediated synthesis of CdTe QDs fluorescence material in the detec-
tion of H, O, and glucose in biochemical analysis.
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Tab.1 Adsorption energies and bond lengths of L-Cyste-
ine and L-Cystine on (CdTe),(n = 6, 9)

Fom (E{fﬁ% LB /A (Eﬁ@fng ) ik /A
Al 54. 30 2.529 Bl 8. 77 3. 045
A2 64. 70 2. 506 B2 21. 04 2. 950
A3 62. 39 2.501 B3 5. 66 2.991
A4 69. 75 B4 3.27

X L2 e &R W B i & . Al & (CdTe)s B
FasE B9 W B 44 7, W BfF BE S 54. 30 keal/mol
(1 keal/mol=4. 186 kJ/mol) , 5K~ 2. 529 A;A4
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Fig. 2 The frontier molecular orbitals of L-Cysteine, [.-
Cystine and (CdTe), (7=6,9) before adsorption
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Tab. 2

structures after adsorption

6%69x9 Al A2 A3 A4 Bl B2 B3 B4

HOMO 6. 28 6.07 3.29 3.53 3.52 3.27 6.30 5.60 5.935.99
LUMO 2.49 2.58—0.210.27 0.20 0.23 2.46 2.60 2.442.52

AE; 3.79 3.49 3.50 3.26 3.32 3.04 3.84 3.00 3.493.47
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Fig. 3 The electron density maps of stable ad-

sorption structures of[.-Cysteine and L-

Cystine on (CdTe),(n = 6, 9)
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Fig. 4 UV-Vis spectra of stable adsorption configura-
tions of L-Cysteine and I-Cystine on (CdTe),
(n=6,9)
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