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Abstract ; Since persistent luminescent materials are free from real time excitation, which can effec-
tively eliminate the interference of excitation light source and auto-fluorescence from complex sam-
ple, near infrared persistent luminescent materials attract wide attentions in the field of biological
imaging. However, there are relatively few reports on its application in fluorescence sensing, espe-
cially in metal cations detection. The near-infrared persistent luminescent nanophosphor ZnGa,0,:
Cr’*,Sn** (ZGSC) was synthesized by hydrothermal method, and worked as fluorescent probe after
coating with silicon ZnGa,0,: Cr’*, Sn** @ Si0, (ZGSC @ Si0, ), which is well dispersed in an
aqueous solution. Based on the phenomenon that the fluorescence of ZGSC@ SiO, can be quenched

by Fe’*, a fluorescence sensing method with good selectivity and interference free was established
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**. The background interference can be effectively eliminated by using time-resolved

for detecting Fe
spectrum, and high signal-to-noise ratio detection can be realized. The detection linear range is
50-800 wmol/L, and the detection limit is 25.12 pwmol/L. Three kinds of iron supplement oral liquid
were selected as the real samples, and the content of total iron and Fe’* were detected. The results
show that the total iron contents in the three samples are matched well with the contents claimed in
the labels. The average recoveries of total iron content in the three samples were 99.00% —99.79% ,
and the average recoveries of Fe'* content were 99.90%—102.69% . The RSDs of the total iron content
are 2.416%-3.808% and the RSDs of the Fe’* content are 3.263%—4.296% , respectively. The

Fe’* content can be obtained by subtracting Fe’* content from the total iron content in the sample.

Therefore, the fluorescence sensing system can simultaneously detect Fe’* and Fe’* | and can be used

M, L AN AHEINKRIREEL ZnGa, 0,1 C* Y, Sn* WIS B Fe®* E5 i (4 Bsf ] 433 ) 735

for quality control of the effective valence state Fe’* in iron supplement oral liquid.

Key words: near-infrared persistent luminescence; ZnGa,0,: Cr’*  Sn**
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Fig.1 XRD of ZGSC and ZGSC@ Si0,. The standard card
of ZnGa, 0, is PDF#386-0413.

":50 nm

B2 (a)~(b)ZGSC HYBH B ; (¢)1 000 CHBbE A
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ER DR A N
Fig.2 (a)-(b) TEM and HRTEM images of ZGSC. (c)
TEM of ZGSC after 1 000 °C calcination. (d)TEM of
7GSC@ Si0,.

2(a) (b)) B Aok #Ab B 2 5 K M R
1) TEM &, MBI 2 (a) Ha] USRS 7K B 1 3R A%
1 ZGSC RLARE/IN  HAF- YR A2 249/ F 50 nm, H.
m AR R 3 —, ML 2 (b) Ha] UL EE 3] 7K 4
HilF3 () ZGSC H-A ¥ B 1Y) b A% 4% 8, L H] iR
0. 158 nm, Hy I AT 156 B /K B8R 0 i 75 19 ZGSC 45
mPE R, B 2(c) 1000 CHEES ZGSC HY
TEM &, NE H Al g 3, H ik RN 15,
St BRefa R ACRLAR A T 3 O (H - Mk A 3
/NF200 nm, E2(d) MM ZGSC@ Sio,
) TEM &, NI H TS B FE ZGSC R 1
— 2B NS, Zidurk 2 5, Z26SC R
R AR EE Si—OH, I ZGSC Y 3E K P45
AR &, N2 T+ T ZGSC 7E KA/ H 19 43
bk, It Haad makab B, ZGSC@ Si0, AT 7E/K A
HERE A1 h DAL BB RERSCR R AT,
3.2 WORMEBERIE

KM RO K SOGIE I 3 s, A
WG E AT g 2 3 W 695 nm Ab Y&
S, 7L AT WLIXAFAE LA 254,369,497 nm A
O 3 ATEBEOR AT . HHTE 254 nm 20 —5R 1Y)
WA P U A R BRAE (CB—VB) K& G’ ' 1Y
‘A, (F)='T, (*P) BRAE, 7E 369 nm A1 497 nm Ab
PN 532 B T G0 1A, (PF) =T, (°F)
A, ('F) =, (C'F) B BRE = A4, N & B i%
Edn] & 7E 254 nm B0k R, nTELE] 600 ~



738 K St

¥R 4B

800 nm [T ZLAMX A —A>F& 1) & 5715 | LR
F 695 nm, A[IAEF’E —*A, BRif,

1.2x10°

8.0x10"

Intensity/a. u.

4.0x10*

! |
200 400 600 800
A/nm

E 3 ZGSC@ Si0, Mk ik B
Fig.3 Excitation and emission spectra of ZGSC@ Si0O,
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Fig. 6 (a) Fluorescence intensity diagram of ZGSC@ SiO, in

different pH. (b) Fluorescence intensity of ZGSC@

Si0, water dispersion with different concentrations.
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Fig.7  Fluorescence intensity of ZGSC@ Si0, in the pres-
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Tab.1 Determination results of total iron content and Fe’* in the samples

P b PR 5 R/ SRR S (E FHyfE/ RSD/ FetMEM, P/ RSD/
R (mg+ mL™") (mg - mL™") (mg - mL™") % (mg+-mL™") (mg-mL™") %
0.474 5 0.308 4
1 0.462 0 0.456 4 0.459 8 2.908 0.294 8 0.297 6 3.263
0.448 4 0.289 6
0.184 8 0.1324
2 0.190 0 0.188 4 0.188 7 2.416 0.138 2 0.1331 3.599
0.193 4 0.128 7
0.1354 0.105 4
3 0.1390 0.138 6 0.134 2 3.808 0.108 8 0.109 6 4.296
0.128 6 0.1147
x2 HRPREKESEMFS SEMREKRMHNELS R
Tab.2  Recovery test results of total iron content and Fe'* in the sample
Fedh  BREREEE,  BARBOMAR,  BBRWEE,  BER, PR R MEE, W, PR
A (mg-mLfl) (mg-mLfl) (mg-mLfl) % I/ % (mg-mLfl) % YR/ %
0.2310 0.683 3 95.80 0.5376 103.90
1 0.462 0 0.462 0 0.933 8 102. 12 99.79 0.768 6 101.95 102.50
0.693 0 1.164 1 101.46 1.002 1 101. 66
0.095 0 0.284 5 99.47 0.2303 102.32
2 0.190 0 0.190 0 0.374 5 97.11 99.08 0.328 7 102.95 102.69
0.2850 0.476 9 100. 67 0.426 1 102. 81
0.069 5 0.209 3 101.15 0.1817 103.74
3 0.1390 0.1390 0.273 7 96.91 99.00 0.248 7 100. 07 99.90
0.208 5 0.3453 98. 94 0.309 5 95.88
4 2 » ai ORI DL R Fe't SRR, 5

ARMFTER ARSI LT AR 1AM
BHERBE ZnGa,0,: Cr' ", Sn** | IfxF Htkb 471 T 3%
AL 1S 3] ZGSC@ Si0, , AR T KAk
ERHE K H 300 . XS ATHERT R S R 2548
AR MEEREUEAT RAE 0T, 28 T H AR MR,
EF P’ AIMHER AWM B ZGSC@ Si0, % w5t
PER LG, AR SCHy T 8 B2 e A% R R T
Fe' " S HAYRIN , JF52 80 T XF 3 Fhab ek O IR W ke

& % X #.

ARSI T 32 AH B, 78 T3 AT S 0 S PR A
R RS R Fe’ " i S Fe' 5 Fe® T 1Y
[ FRE ARSI, o] 107 FH TN 11 IR A7 R 25 Fe®
my T E T, AR EA WS TE ST
FRAEMI S . IF BRI ] 23 R AR o 5
B il R A 7 i, A O R O T SR G T S
T LA B A Z= R i v (AR IS 3, 7 AR fee i S
Z 0 A PR B ARG I TETER LA T )
I FH TS
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