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WE W Tari BRI BB BRR ek eIk L RIE | SRS 8 RN TR B Ll
AR, MRS R T WA B T BT | SRR UL R TR XT AR AT TRAE BT
TG LR AORAL T OCAERE R R N 3R, SRR, W& I 9AKOR 1 19 505 06 R i 2 ]I AR T
KL TESAA, SEPAEREARTR ; YAMMLER 6 F—E IS, GURRBLT RIS . K/ Mo AR . R B AR
JBE 2 SRR P A0 HO P BEAT AR RS2 5 YKL TR —E I, SRR B A0S B e 4% | O
B SRR T R B8 4 L R L IR AR AR RE ;s TEARRIRIEE T, SO R RO, 44K
KT B TR AR 2, e AR BB ;TR0 D) 5 A AR I, KLUk BEBOR, HOE G e o
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KR HELEAORN T B SBIERE; SeRIT
FES>ES 0644 MEAAREE A

YEHGATT (Photothermal therapy, PTT) " e Fh 0I5 | A5 27 A iey AL 7 HE B 72 BLAE 7
RUATT B, TG 1 REA S BURT AT SR MR AT 1A . EHRIATY Jo o (OB G e 5 1 LR 51 o 3
32, SR TR R oS S SEMEIE 2T SN GRSt B o | SRR 2T A R A L AR | e
P e BRI BB 42 °C ) | INTEA ST 020 o Ao o FEL T3 A S GR A b, R
A B, RHLGIE R AN, RE T HAE TP % A e A A 2B bR L SRR A I 3¢
ST PR TR A7 U T i A 2K LA T

W05 | PB, Fey[ Fe(CN), ], | HUIELTANIRIKCHE JIRc3R , I f S — o BLAF IR JEAGR] 5 AR5 4 22
BEEDBHER (U4 ) | FCH M, 2 0 AR TR 2 AR (T SR | BRI )
CHCAE S T TR TP AT 38 5 AR X T 4 IR 50 4R 5 A bR GR (AL ) | HE
T AEE . PB Iy Fe Rl Fe IR A M AS IO B HRmah, 4 vk R0 LA 5 P
H5 FEBBA . BIFEI, PB 9K T EA B30 RIRRIRIIAE ) | [ 2 —F e A T it 4
LI | RERs Al H,0, BUREIR | T LU T4 P RRaRATR. 5500, PB ELAT BLUF AL M St
AT R R A SCA T v r ik Bk | BRI BRI . sk Bk IS
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AL AR F A RS A B FALEN (K [ Fe(CN) ], 2l =99.5%) M2 F A4 (K, [ Fe(CN) ] -
3H,0, 4 99. 0% ) M [ 2 5ot A 7] 5 B IR GERR (PVP, K30) 1 [ BT TR A | 5 PR
(CA, i =99.5%) W F ik T ik ERs ik i A BR A Al PUIRINAR (V. , 45 =99.0%) W H A= T4
Pl A BRA )L SEg0 K R IR KB oK. e Al 3 44l .

LEO-1530 3 A& S 4 H F 0 3355 (SEM, 78 [ B BB B A7 PR Al ) 5 JEM-1400 35 59 HL + i U5
(TEM, HAH FHR24t) ;5 Bruker D8 X I ATHMY (XRD, #E[E Bruker, AXS 24H]); &¥HE UV-2550
AN W6 G (UV-Vis, HZR Shimadzu /ANHE]) 3 Mastersizer 2000 R BEAS [ 2RIk ( Jba0) B78x
HARBBRAF ] ; 808 nm/980 nm - TR OLeF it P1 —IRIE RIDEIR, Wdetm A R
F]); FLIR AXS5 series ZLAMRBUSAL (i S@ R B A BRA ] ) .

12 H@EMEK
1.2.1 LR PB AR SROCHR[S 1Mkt A . 1.5 ¢ PVP &M% T 20 mL 7K, i HCL
(6 mol/L) EIFWK pH=2, $iHk 5 min LI SIEW. FEINA 45 mg K[ Fe(CN)(JJ5, BTN ZES, T
80 CHEREH R 2 h, A, WV, BRSO S IR FR L 1 HRE G B0, For
CBE . KAEREET], 16 12000 r/min 5538 T B0 10 min 205, T 60 CEZS T 12 h, %&H.
1.2.2 2P PB & & 3K PB 5371k PB &SRl FORMHRREE BN 170 <C, BHEY 1 h.
1.2.3 &K PB B &K HLO0.9 g PVP /S EM# T 20 mL /KA, J% 00 HCL(6 mol/L) B pH=2, fi
P 5 min ISR, AW AINA 45 mg K,[Fe(CN), ], $FERSIEHEIMA 45 mg V.., BAIRA,
BTRMZEN# T, T 150 CHAET RN 4 h, K5 TEIRFAH, HoEOEE TS B 71k PB) ,
JET 60 CHEZE T 12 h, #5H].
1.2.4 #ZEPBWARKR ZSUWICHR[ 11 IES WL TR (1) B3 ¢ PVP f1132 mg K [ Fe(CN),]
A#T 40 mL 0. 01 mol/L % HCL Hr, IR G AW IR & T W 22 WA, JFHCA 80 C LA H I 2 h,
RIG R H, Ve, T 60 CHATH 12 h & . (2) B E—210 %89 PB KK 20 mg 1 200 mg
PVP %f#F 20 mL 0. 01 mol/L HCI ", #E 1%t 2 h 5, B TR ZNEH, T80 CHAET RN 6 h,
RIG IR, B, T 60 CHEZ T 12 h, FH.
1.2.5 HAm&EMPB W& K Hoedity PB WG, H— 5= PB G MAHR. 5 =25, I
10 mg il #5451 PB ¥R . 3 ¢ PVP f1 132 mg K, [ Fe(CN), 1% % T 40 mL 0. 01 mol/L HCI 1, # S19i ¥
30 min Ji, BT RMZENKH, T 80 CHEAH VY 20 h, SRIFEIREH, Pk, T 60 CHAZ T 12h
e .
1.2.6 HALHEPBWHAK HHIESH2 PBRML, F—FHAEME, 5 B 8E K PvP H
HECN 100 mg #hlR, WREEHECH 1 mol/L, BUAFIREE 140 °C, SV AF[E] 4 h, HE4AEAHF.
1.2.7 %% PB &4 K HLO.5 mmol CA %f#T 20 mL 1 mmol/L FeCl, i&# ", T 80 C FHEHE S min
JEHIA 20 mL %A 1 mmol/L K,[ Fe(CN),] + 3H,0 F10.5 mmol/L CA 7KW, HFE S min J5 il id
AR 0 C, FEHE S min, TEIRRH, HE, WETXS A PB. &5 T 60 CEZSH T4 12 h
J& 75 1.
12.8 ZEM&KPB W&/ HHITESHBRIE PB M, HEWK CAWEEME 1 mmol, HE &M
ANAE.
1.3 NIR HHiE@BLE
I —E W P O RE B TN, RO R A

[ = P/nwR’ (1)
K I(W/em®) HEOETRE R | S BN A E ORISR ; P(W) HEOEIIR,; R(em) NEOEE
SHEWR LCBRE AR, BEE BOGTIRI RN, SR e OGS RSk, R OO B G 1) 1l 1
JE B EBE Y B DR Sk B T A BE S, i BRSO TR AT B, SRR R A I TG BE
SEARIR S min, [AIAS FHZLAMRBGABor 20 R A — IR L R, 30 SEP BRI E Bl s 1] Fr) 28 A0 175 L.
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&1 NE R MIESE PB 99Kk T SEM A1 TEM FR A I 1(A) AT LB, SE 71K PB Kiis
—, SrHPE RAE, R4 100 nm 25475 B L(B) N ELASE TR PB 9KKF 1) SEM BR A, S5 1(A)H
Lo, HARMAIEMT, 2T, RiARAE 100 nm Z247; B 1(C) AERIE PB 49KKF 19 SEM B, B2
FESE TR PB R SEAN I, 38 o B i B B LA 1) S A K BRI R 45 AR K 35T, B R KOBGE T
BRIE OO, RiAEAE 100 nm 2247, ZESAZRIIINA V., fEibR 77— S A K, R i — 7 )
A, TEBERIE 1(D) 1; B 1(E) & —MRU T e85 gkki T, 27ECBUE R PB RT3k
fili I, FARK 20T, TR RIEAREE R, Wb A a5t M AAE R “Fi 1" 1Y PB KL
K RBIEI— RIS, HORARTE 200 nm 2245, B —. W 1(F) 5(E) %0, HEAR
JEAEETE R PB R R K — 2R, MR T TR ZI0 ", PB R B B /IR T HE RN
B, FERMEERT, B S/ PHE AW S 4, (EPHEAL Y 1YWk B & T 3% HY vk, Z ik
JERHPR, BRI A, R R AZE. B 1(G) AI(H) RAERRTE ST s il AS W) A9 52 0 i
5N A], S8 TR AR T AR SR B TR AU 2 FhACRRER I 450 —RIE 5 Z i R 2544

)] = Iy

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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A3 5E 28 TR 5 090 R RE S E 4T XRD F24F, MR 45 F. H K 40 mA, HLE 40 kV,
20=10°~70°, G55 WNK 2 s, E 2 Al E/S, & —Core-shal —Hollow
B 8 RIS R AT ST I EE A T, AT L) FI —RRindle lar cube — BB hCdron
A MM AF R —F B, SRR o
(JCPDS No.73-0687) Lt %} Al J1 % & L3, Moo » “"l’i“:“”‘"“""“““"‘r
20=17.495°, 24.839°, 35.415°, 39.761°, e
43.742°, 50.953°, 54.289° il 57. 491° &b i) 17 5F £ - '.“ . -
S IBE B4 566 8 TR 43 50 (200), (220), (400), R T e
(420), (422), (440), (600) F1(620). Hr#k 20/(°)
K ZTHAR PB 44 KL 107 A A WAL, WA 19 Fig.2 X-ray powder diffraction patterns of PB NPs
JFHEA . (1) BFEE/NTERUC T E R K with different morphologies

MIICER 5 (2) MIRERSAE i m T RR A BRI (3) (AR Z AN (4) R PRSI
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2.3 EHN-RINIE SR

700~ 1100 nm J& AL SURN LR B e AR D B, BN G ARSI IR 3 T LA
ARSI R FTE 400 ~ 1100 nm i Bl 34 5t /s R 00 9 S 1 e i, JEHORAE 700~ 1100 nm 5N, 40
WIE ) PB Eest MG TE 688 nm 4b, 3751 PB 7 688 nm Ab, H2sZ5F) /% PB 76 710 nm &b, #IE |
ST R . BRIEZEHIAAE 745 nm 2247, T2 MR SHZ50258 PB IS & £ TRKMa®, 5l
£ 890 5 926 nm kb, SFEORUIELT B K ERAR L, QX F—seiz5e ik, i 3 N7 2 i 5B nT LS
I ISCUEELT RS 5 KT —SEREBR 0 5 SCE5 4, Rl o S, RIS ZT RSB 5 BRSO B LB,
WS 2 B A LIRS Y s BIASREIIR R, o @I & A 20K, AR 4 SCHk[ 15 ] 438, I i
FESE LA IX, R WSO B R ] AR B RS, A6 SO I IR X i 200 B A B R s, A
R AL
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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.

2.4 MBS

24,1 SEAER R ANRAE EEAE LI AR, WO IR | BOG T R B DL MR L X
RS 7R PB AR AR. HIE 4(A) AIHL, YPPENEREE R 20 weg/mL B, R RIAG RO IR, i+
FYFHR AR ST A =980 nm I}, {CRECRFERRGURIREE F A OBBON R XHT L0 o0k Berdii
KRVREBURR IS T R AN X ) . 1T 24 0 2T 40 XA 3K e IR (A = 808 nm ) I, R F R AR I
FWE LT AMX AT G RLF HOCIPEBEAA W 52, K 4(B) n i THOGTI R, 7T LR
PB AR bR BE S (100 g/mL) B, SOGAYDREE, B FHEE I & SEHERERR LT, UiIEOED)
R FEXPRL A IR RE AR K AE. IE 4(C) ATUAE 1, YBOGHIIIRE R 2 W/ em® B, K ¥
(e s, THEER I, SERERERR Y, SRR T VR R s G ERE M B N R 2 —.

36T 52 [(B) 32 (T
. -em™): fo ug-mL™7):
O 3 | —=—No light o Ii(.\_Nocm ): O 44 _—-—OE]Hzo)
> —= /=980 nm S M+ 5 3 -2
El ~ /=808 nm 5 - (1> g ~20
= 28 F | 36 F —~2 S 36 + —- 80
;& ;5. § - 100,
£ 24 Ff £ 28 | 2 28
/—'—"‘\- |
20 | 1 1 20 A 20 I 1 L L
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Time/min Time/min Time/min

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.
242 BREERBMT R EERECRE (o) RPN ARSI BE A B Z 8 bR, MR EERTFHDOL
FHOHE , YOG RO, WOKEE R, FALi I R BRI R A
NN
& = (AVypN, )/ (Le,,) (2)
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K e(em™ - mol™ « L) NEEIRIFCHRE A NAKMBHEIZLLAMX S IBGREE 5 Vie(em®) 4
KT B EIIETL; p(g/em’) HAUKAYEE , PB NPs BYZE R 1.8 ¢/cm’; N, (6.02x10% | mol™") Ay
RAMEEL HE L1 em) A EEIMILADCAR IR 5 ¢, (g/mL) AR B BT .

7IRE(2) , PB 9KAHRHR BE IR G R T

Epy = AV X 5.418 x 107 (3)

K e, 4 PB RUEEIRIHICREL, R PB AIOCREL; A O PB 40KARHEIEZL AP X 30 (808 nm) YKL
SRIE 5 Ve MAARRLT BIARRA.

R 10U, PB GKKLT &, (B RNT S 22 104 > A% 50 45 48 > B R > B T8 > B 51 07 1 > S1 7 (R >3k
e >Hhas G5l R IR — @I, A EBGE, e, EEK; TS A fH—@ 0, R IERPER, o, (HBE.

Table 1 Size, volume, absorption value and molar extinction coefficient of different PB NPs

Morphology Particle size/nm 10" Volume/cm? 107 P epy A 1075¢
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) 40.6 219.7A4 0.4350 95.57

243 bR E ORIV BRI B ARV RE A R AR L I e B A
R R W e SRR AR T ke, R R 8 R A R T RO RE IR T
— R ISAH T A FHZEAY | HLZ2 RGN e FH 0 A W 2 R R T, LR Bk R0 A 0 240 L () S
A FEL  IEE DI | PR SR 4. BOBTER FALE, AU O FROEM S50, Apd
U DL R A IR AR S, SMOGVE T T A A 2, A=W 0% FWOR A SR B 4H 2 i TR i, 3R
R, BVROETRe R AEY T shhe, JELIRER R el A A A IR I Xk, SRR
BAAL A TR, sUABGESESGR S 25, (B, TS SRR 2, I BOE T
1, MEE % R R IO EUE MR Y RE T L (L R #se , HE VR T AR 2UR I, 43T
FER ] AR R AR, FORAN AL 25, REORERE BT, A BTG 78R UM RV B AN TR
TE S W RGE TE S, 7E 808 nm MO T HRSS 5 min, [N, FHLZAMABUSICR A IR B
Ak, AREAEVER, WE 5(A) F(B) k.
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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. Hy0; b. cube; c. polyhedron; d. hollow; e. spindle; f. rectangular cube; g. sphere; h. rod; i. core-shell.
AR R A
[(M-C/K)-A-AT . -0Q.]
" - . (4)
E(l - 10 8()8)
s AOCIEARACR, PB ISCH B RE S F AL A BB RIRICR s M(g) ATEWIYETE; C[) /(kg - C) ]
KT s K=~In(AT/AT, ) HEEG ACem®) AAEGE; AT, (C) NEKIREBE; QN
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VEFI B CHCR R, AR BOCRUEE B KN E(Lx) OGRREREE 5 Ay FATEHE 808 nm 4B 11
SR A.

PR g S [V R R R R RE A S 3 S50, FRLA M, €, A, Q. T ¥ARIR]. o7 {8 Hodss, Bdm FRAR i $0 (e,

M, C, A =EWNTRFEEN 1, E{EE1 Lx, Q(HE 1, 3 (4) T LUIfIfL R
n=[AT, /K(1 =107)] = [1/(1 = 107" ] (5)
KA A EAREE LR 2, Hrh AT Bk A TEIS5(A).

H 2 2 WA, eI ISCR I KNI KRR, T K (B2 05 R AR AR 5 ). AR 3R pR 4K
OB EL R G S T 0, TR ZEREC, KSR, WA Bl N, v 15 4518 . R0
FEiN, SEIFE AR, IR 28 ST S5 > HIE > BRE > B 1 57 1R > 2 TR > Btk > 37 7 1k
[EIS(A), (B)]. EREMOCHI MR &, BTATE IR 2580k, HobCR gy, B am gL i i
52 F B TR REGAS Z AN A IR A R Ry 33 1 25 1 AR IR B 1 . BE A ) (9 BRAT: 3 B it RS
R e S A S A RE , MO R T, RSB AN MY, BREAS T R kT, SR B
FEOF R —FRe AR, MRS EE A, BT o2 i KRB S 78 51 = RE 5 i IR i
Aete, 1M REH RN RESUN S BEICRE =, 1T RE = A9 K/ Nk 2 AN REZUHGE 2 1Rl A 4E X . A TRITE 3
T - T R AR (L35 Fe, C, N), XS FRIDTTREM AL, ER—&0 FREREREAHRE, TR
fiE N REERITE 1 f B i RS [RE B PB 4K TR ERE I 25 5.

Table 2 Specific value of PB NPs with different morphologies

Sample Agos AT,../C 10508 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

T S5 1 T PR AR AN, T BERESCABGR A . DO Ay 2 T ) 3 1 A LR ARV, MK
FARIE LA IEAT SR AW, ol i LLAM e o i, IS BNA 7 RCR. L BRI
ZORJIURE R TET Y 1 P TR R RE S UKD T, ORI A A R A SRR AR G5 20007, IV 1T 45 8 1
YRR

ILLLAMEC IR B T3R8, 7EMRIRIE ™4 SPR UV, MR AR . 7725 SPR &N & N
PRV BRI LR THTRE, LR MREEA, SPR AN R, SEIAMEREBGS. BFFE BB, SPR &N 5k
TR . R R BaF R DIASC. A B — s, 49K BORLRY SPR 2Lt 1kL BURIE
R RS HResE. ASSC B MR T AR LSO AR S B L i S

L W SR A RO, SRR I RE i, ERVECRBUY . 7EBIAVIRETR , IR R B RIS
— A, BRI, ZHREFEIESIIE, 8 5(C) Fis. REK—HE, PR~ iR AU
MRUC N ELAA S IT VRS ST VRS BRI > Z AR>S th a8 > BT a5 > IE SRR, BRIE EORE 7 H L PARICR I i
SRR AR A RN AR ). SR SEBR L, X T B— RS2 7 A, i TR IORLRE BEAS— A | 125 (14 i 1 £
JEWA—HE; G R A ERIFAR R X RS 08, e RESHIFAEUE, e as,
TR MBURK ; RIVESHIPTIL IR BEA TR e Fedii v, S 5e 2 mIfAR e, AR MER, 1)
THEL, X SERZNR R 3 B Xk G IAPE REAT 5200

AT K IR (Mie ) BRI 45 ) T AL AR/ N BB AR 1 iR P k2N Off oA 2 i Bk
AT, IR T LUBRSE L R TR S8 LSPR MK A k20 g2 50h, MR
IR AL SRS B L A5G, [l LT, RAERIER LA 173, HERAL 719 L5
AHE, M THERAERIPAL T, WS Jr ik, Bk, RIE, I8 208 i BUE R UK i SR
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LSPR & 50 R BL AR RO FR , W PAT IR 77 In] L k828t , i 77 1) SR A () v+
B AL RS AR a8, RGN By, ARYE SCk[ 27 1HR3E, BB . B . HE . ZEE . W
R =B s s g KM S, #k LSPR IREEER/DN, WKL, nIRCEZaeR, A w s
FITEIEICR. ARG XA IS, BRRSCR T, HUORRIE, RISy Z iR, BRIk SL ik,
BRIE. (AAZFC S5 44 K 23 Z5 R AN BEIE A 1 A BRIS SR Br , 75 ZL Bk 4 #T

FeoC A SRR A Y LSPR X722 IR BEARBRURR , SR RITF K4, #4522 92 S nm 30
3] 20 nm, WAL E R H 1050 nm WEFEF] 720 nm 24572, T PB By 23 25 #y ] i L A th TS
() PB /IR FHERUR W R G54 , 250 HLOERE SR B Z2ALah 4, HA B B A 20 AMRCRE 71, SR Ak
WEFE 600~ 1200 nm Z[H], X5 LSPR &5t ik F 3 e, RO, 5499k AH
L0, KR SCHR[ 30 TR, /INTSURE 40 AR (14 P SR 23 1 5 0 G 22 ) ) LSPR 25007, N T 348 i Ay - 7 T
ZIAMX S A R R AR, SR HIRIT IROR. BT AR B I, kAR K/, JES ., S5, SRS
28 R EHPERE A R KA SE M, X S e % B2 A B B TR R F e SR S B A

%1[31,32]
R i

TSI HASLTT BRI | BRAR Rk ek E | ZTERSE 8 FORIRDE S PB
AERKLT, DIFE T PB AURKLTHE A SO PEREZ M RO R , R TR PERERY I K. DF5E&
B, PB HURKLT IS SO PEREZ AR R D], HIAFIE SR PB AR KT 7 A [] B P4 T il
ROR, BB THR SO W ;. PB AAKORL T A 2 A 38 E AR RO IR A 5 | K0k 1 Y
W HE LA O 3R 48 T SE ARSI A5 A LA Bk Bt W SR A AR, JBE R T R B, D BRI | hE
TRy EAARZE R (LL a2 has | JRB0) SRR, R PB 9Kk G HIA 7 AU B A A 4 1z
A, WESEE R0 Rk a G B BAT SO C I EBE R KL T H 25

& £ X M
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Reparation and Photothermal Properties of Prussian Blue
Nanoparticles with Different Morphologies’

ZHANG Shupeng', CHENG Youxing”, REN Lei*, WEN Kai', LU Xiaolin®,
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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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