Vol.39 No.2
2018 2 CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 359 ~366

doi: 10.7503/¢jcu20170116

1 2 2 1 2 2 2
(1. 361005;
2.
361005)
N N N N N N N 8
0644 A
( Photothermal therapy PTT) ' .
( 42 C) .

{PB Fe, Fe(CN), .} ;

( *) ; ( s 7)
- ’ ( ¢ )
. PB Fe* Fe™*
7 PB 8 I3
” HZ()2 9 PB
10
8 PB N N N
1
1.1
( FeCl, =99.0%) . (HCI A.R. ) ( C;H O =98. 5%)
: 2017-02-25. : 2018-01-1.
( 31271071 31371012 U1505228)

. E-mail: yeshefang@ xmu.edu.cn

. E-mail: xizhou@ xmu.edu.cn



360 Vol.39
; (K, Fe(CN), =99.5%) (K, Fe(CN),
3H,0 99. 0%) ; (PVP K30) ;
(CA =99. 5%) ; (Ve =99. 0%)
LEO-1530 ( SEM ) JEM-400
(TEM ) ; Bruker D8 X ( XRD Bruker AXS ) Uv-2550
- (UV-Vis Shimadzu ) ; Mastersizer 2000 ( )
; 808 nm/980 nm ( P1
) ; FLIR AXS5 series ( ).
1.2
1.2.1 PB 5 . 1L.5gPpPVP 20 mL HCl
(6 mol/L) pH=2 5 min 45 mg K; Fe( CN)
80 C 2 h 1:1
. 12000 r/min 10 min 60 °C 12 h
1.2.2 PB PB PB 170 C 1 h.
1.2.3 PB 0.9 g PVP 20 mL HCI( 6 mol/L) pH=2
5 min . 45 mg K; Fe( CN) 45 mg V.
150 C 4 h ( PB)
60 °C 12 h
1.2.4 PB 11 (1 3gPVP 132 mg K, Fe( CN)
40 mL 0.01 mol/L.  HCI 80 C 2 h
60 C 12 h . (2) PB 20 mg 200 mg
PVP 20 mL 0. 01 mol/L HCI 2h 80 C 6 h
60 °C 12 h
1.2.5 PB PB PB .
10 mg PB v 3¢gPVP 132 mg K, Fe( CN), 40 mL 0. 01 mol /L HCI
30 min 80 C 20 h 60 °C 12 h
1.2.6 PB PB PVP
100 mg 1 mol/L 140 C 4 h .
1.2.7 PB 0.5 mmol CA 20 mL 1 mmol/L FeCl, 80 C 5 min
20 mL 1 mmol/LL K, Fe(CN), +3H,0 0.5 mmol/L CA 5 min
0 5 min PB. 60 C 12 h
1.2.8 PB PB CA 1 mmol
1.3 NIR
I =P/nR’ (1)
: I(W/em®) . P(W) . R(cm)

5 min



361

No.2
2
2.1
1 PB SEM  TEM . 1( A) PB
100 nm ; 1( B) PB SEM 1( A)
100 nm ; 1( C) PB SEM
PB
100 nm Ve
1(D) ; 1( E) PB
“ ”  PB
200 nm . 1(F) (E)
PB ? PB
H* H* H*
1(G) (H)
2 -
g %Mu.‘;}:
Fig.1 SEM(A—D G H) and TEM(E F) images of PB nanoparticles( NPs) with
different morphologies
(A) Cube; (B) rectangular cube; (C) sphere; (D) rod; ( E) core-shell; ( F) hollow; ( G) spindle; ( H) polyhedron.
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Fig.3 UV-Vis spectra of PB NPs with different morphologies
(A) Before normalization; ( B) after normalization. a. Polyhedron; b. spindle; c. hollow;
d. rectangular cube; e. sphere; f. rod; g. cube; h. core-shere.
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Fig.4 Temperature-rising curves of PB NPs under vary conditions
( A) Different semiconductor excitation light source; ( B) different laser power density; ( C) different concentrations of PB NPs.
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Table 1 Size volume absorption value and molar extinction coefficient of different PB NPs
Morphology Particle size/nm 10" Volume/cm?® 107 gy, A 107 8¢
Cube 100( side length) 1 5.4184 0.3475 1.8
Rectangular cube 100 1 5.4184 0.4747 2.57
Sphere 100( diameter) 0.52 2.84 0.1696 0.47
Rod 3000/200/10( long/wide /high) 6 32.54 0.3083 10.02
Core-shell 200( length) 8 43.34 0.5709 24.72
Hollow 100( length) 0.03 0.14 0.0719 0.01
Spindle 500( long axis) 5.45 29.54 0.1503 4.43
Polyhedron 250( hexagon length) 40.6 219.7A 0.4350 95.57
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808 nm 5 min
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Fig.5 Rising curve of vary morphology at the same concentration( A) thermal infrared image at different
time point( B) and absorption cross-sectional area of particle( C)
a. H,0; b. cube; c. polyhedron; d. hollow; e. spindle; f. rectangular cube; g. sphere; h. rod; i. core-shell.
(M+<C/K) +A-AT,, - Q. (4)
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Table 2 Specific value of PB NPs with different morphologies
Sample Agos AT,../C 104808 1-10"s08 n
Cube 0.93 22.70 0.12 0.88 25.8/K-1.14
Rectangular cube 0.53 16.90 0.29 0.71 23.8/K-1.41
Sphere 0.92 10.30 0.12 0.88 11.7/K-1.14
Rod 0.94 19.50 0.11 0.89 21.9/K-1.12
Core-shell 0.95 5.40 0.11 0.89 6.07/K-1.12
Hollow 0.82 5.30 0.15 0.85 6.2/K-1.25
Spindle 0.52 5.60 0.30 0.70 8/K-1.43
Polyhedron 0.96 16.50 0.11 0.89 18.54/K-1.12
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Reparation and Photothermal Properties of Prussian Blue
Nanoparticles with Different Morphologies’
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Abstract To clarify the factors that influence photothermal property prussian blue nanoparticles( PB NPs)
with different morphologies including cube rectangular cube sphere rod hollow core—shell spindle and
polyhedron were synthesized and characterized by the scanning electron microscopy X-ray diffraction and
UV-Vis spectrophotometry. The results show that the morphologies of PB NPs were closely related to their
photothermal property. And several factors such as particle size morphology structure and the absorption
cross-sectional area of particle could make a huge difference in photothermal property under the same external
experiment conditions. In addition the experimental conditions such as laser source laser power density and
the concentration of materials could also play critical roles in photothermal property of PB NPs. Importantly
at the same concentration the laser power density greatly affected the photothermal property of PB NPs. On
the other hand at the same laser power density the higher concentration of PB NPs resulted in a better
performance of photothermal property.
Keywords Prussian blue nanoparticles; Morphology; Photothermal property; Photothermal therapy
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