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Abstract; As one of research hotspots, organic-inorganic nanocomposite materials combine virtues from both
components at microcosmic level, achieving desired function and performance. This paper prepared a series of
probe materials for Hg( II ), Cu( I ), Fe(Ill) etc. using starting chemicals of rhodamine, triphenylamine

and emissive metal complexes. These probes were embedded into proper matrixes to construct composite mate-
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rials, realizing naked-eye colourimetric sensing towards metal and anion ions. Different ions and their se-

quence led to spectral variations of absorption and emission spectra. Molecular logic gates were simulated using

metal ions or oxygen as input, absorption/emission as output, respectively, widening application of these

probes. Hexagonal B-NaYF, nanocystals were prepared and used as excitation source to eliminate background

light interference. Probe molecules were covalently grafted onto these silica coated B-NaYF, nanocystals, giv-

ing core-shell structured up-conversion sensing composites. Upon IR radiation, up-conversion green light was

observed, showing good selectivity and sensitivity to metal ions with linear response. Above up-conversion and

sensing features made corresponding nanocomposites a promising candidate in analytical chemistry and bio-

chemistry.

Key words: composite materials ;naked-eye colourimetric analysis ;sensing; luminescence ; magnetic
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with different cations( A, =342 nm)

Input Qutput
IN1 IN2 IN3 OUTl oOuUT2 OUT3
Zn = F CU:_ A.uu nm A-I_w nm F-IS% nm
0 0 0 1 0 0
1 0 0 0 1 1
0 1 0 0 1 |
0 1 1 0 1 1
0 0 1 0 1 0
1 0 1 0 1 0
0 | 1 0 1 0
1 1 1 0 1 0
(a)
NOR INT OR
OR
Ao N2 Ao
NOR IN3 '
\_;_D7F 488 nm
(b) INHIBI'T

K25 21 BT H D RE R FLIE R (a) LA BX N
LA 2 HE L (b)
Fig.25 Truth table of acceptor 1(a) and corresponding

combinational logic circuit(b)

MRo XA R T 23K EOCSE AR R Y B



660 DA

8%

Mo
3.3 ERBREBMEEREAMBRAEBKHAR

I3 A Wi AT AR ) R — R 1 RO R,
H#u 712 ee 71 ek, Kt 2 9 AR = 7UE
BOCHINRER BL, D7 B A TP R N AT L
T B S BRI A R B s — A
TEHLIYAS 7, BRI 52628 7R e 1k 5 U
FEZ AR OC R BAT T A AIHTE, —HORUL, B
A H, 2500 () B LA ) 8 i e AR T B
20 L TRV Y R LA R T AR E 25 0, I HAZ RN
B i AT g 184 22T I e i, B AL AT LAY
syt E e, AR N R BREE R A R
(173 [ 57 BHL, 023 B AR s 7k 0 el =5 o iy
Az o RSO R =R AR R R iR T, &5
Vilsmeier-Haack 2B i £ 2 5 2GR £ 43 7, AF
BT FERER T BN 55T WIOGIE, 566
RSP FBOCERT

(1) R Knoevenagel 45 & %G h T A 4
Hol 437 70 e, A R AT A, AR 26 TR

0 mm 30
DME, Zn{OAc),
NC
1

OHC ;
NC
M TPA-M

OHC

Q NC,__CN ym
N_Q DME, Zn(OA); JCN
v

OHC NC
M2 TPA-DM

N CN
OHC 4
O o %}

EN@UI() DME. Zn(OAc), fN i J\f Yon

1t
NC NC

OHC
NC TPA-TM

K26 3 FRE T O A Bk
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Fig.27  Photos of the three probes in various solvents
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