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Abstract: This review highlights the recent progresses on the synthesis of indium phosphide (InP) quantum dots (QDs).
Due to their low toxicity without using heavy metallic elements, such as Cadmium and Lead, InP QDs with bright, stable and
highly tunable visible to near—infrared photoluminescence hold great promises for applications in light—emitting devices, dis-
plays, photodetectors, and biomedical fluorescent imaging. Over the past three decades, numerous progresses have been
made in developing and optimizing the strategies for the synthesis of high quality InP QDs with good fluorescent properties,
which are comparable to 1I-VI and IV-VI group of QDs. This review focuses on the synthetic parameters; the composition
control ; the choice of surface ligand and the formation of core/shell structures. The last but not the least, we envision the
problems and the prospects of the research trends for the synthesis of InP QDs.
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Fig. 1 The synthesis mechanism of InP using P(SiMe; ), [*
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Fig. 3 The InP synthesized by (DEA);P: The InP/ZnS under
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DA UL ZnS ], Wil RAE ZnS 357 A K AE
InP QDs £, A[FAY P QDs {1l £ 14 R # A Fr Al
BT ZnS (%A G EE AR 8 R (200 ~ 300 C), ARATER
G AR AT ] T ZnS A pl#Ng , InP QDs 7E SR T
BT BLVIE S RS (Y B A e 22, DA S Anful il ZnS A
KA g Y [ B B 1% % I B A% O I H R
P 5 (Hot Injection ) Fil— 54 i1 #4 ( One—Pot Heat—Up) )
T3 R AT LA £ v B ) InP/ZnS(PL QY > 50% ) 5 Jhy
WOTTSR A AT DA RE b4 . IR ERBE . 1E T i . i
¥y, MR R T HMAREETRE . AR
SEHI R T Mok 2RI . 2R T mAE
BEH TR RN A 2k FR R AR O B — 43 i IR AR ]
& InS SEEAH VLU T RS OGmIrikfig; @4
TREHAR (<200 °C) 5 QRTIRKRS) il & HF BT 43 i
A A B S — 2 F A IR A £ ZnS 52 )2 19 Jy ik S
KA =AY InP/ZnS Byl 45 o

6 % I

IREETERY InP QDs — B LAR 52 6T, ASCASS
PTJLA4FR InP QDs & U7 I I kot . o iR &
AL B R Se R R 75 . FEid B HER R T,
MBZTF A FERE InP QDs (94 7%, Hot=#A 1k
AE(POLIR T RIS ) 5 - VI A IV-VI ik QDs 1
ZEREBE AR/, I BB S BRI AS B 5 18 SR TITRE
InP QDs $fE [ 52 P B2 T ('t L # 14F A A W) R 41 45 ) il AT s
SRR . RSk T

(1) BCaE R 25 37 9 053k 598 BRAR 78 R A% 70 A1 (1) InP
QDs. QDs FRIAZ M B4R R B PL LIS SO0
Al PL QY HNfuf £E 7 3k b S B A% LA 23 A5 ) InP
QDs S BHC A MERER MM EE N R Z —, L LA
FI InP ZJBORSH AR (MSC) A (DEA) 5 P A4 37 114
U, NE R InP QDs 2446 THTAY KL, X InP QDs
A H IO 7 5 2L PL QY SRIPRLAR I 50 PL
QY M EZ R, HATE A #Y InP QDs %Kt 9 14 58 1

~40 nm"™* | HfAPKE InP QDs ) & 5 2 16 5 R IR 31 11- VI
IV =VI 5 % 64 58 19903 (20 ~30 nm) J24 F EEAY
{01 R

(2) ATSEE 1 J7 10 4 85 B ALY InP QDs (PL QY >
50% ). EHTRE B4 Fh 7 i 3 5 #6 e 52 B PL QY >
50% , SRR WA Bt . B E 2, .
ERL, R, BRTE S, fEH
(DEA),P VB UR B 5 M AT & IR EESR, H0f %7
VB SCEE MRS, 7 AE TR R I AL A . Ak
InP QDs DI HoAZ7e 4 # o 22 A PR ALl 2t — 25 42
5 PL QY B Z R E ™" HEH T CdSe QDs, B44
— SRR BI )AL BT 100% PL QY Ff HLARGIE %
A IR BN . RIAE TP QDs 1472 1 b B1
FE G b A e B R AL 23 ]

(3) BRI 7 252 BR InP QDs (/AR FE B S i 2 HL k4
BEFRRTEL . InP QDs FEHAGTEIEAR, AW 1R N ik
AL RS DA . SRTT InP QDs 4 BUS # 1
FEAE R B K BE ARf15 A A AR R 22, IR 4 el 2
BRI AT SE | AR B 7 v S i A W 1
ME P2, HATIE InP QDs [HIHE R J5 i i SC ik AR
XD, (S HABRIE R QDs ARFERS , Wl 4ERE QDs
[ PERE (1 PL QY) & Rl 2 1, s Rl
TAEREER LR D, Fm BT BT ASi 2 13k
TBEG, M RIEREAR QDs MG ERE, P 2T &
s . AT HE A2 A R i 7 120K SRR ALY InP QDs
AR

(4)TnP QDs LI HAZ7e st 72 2 (I Si0,) (4w
TR i HAL R P A B A R AR e . 2k G4k QDs 3
THE 3 AR, R R 5 7 A 0 Wk i vl A 2 o,
THARZ QDs AJ L 52 B 4k Rl i 7k 4556 1k 2 2
B TR, R I R 2 R 5 R AL B
Y5 QDs i, SRR, SRR N (O
SLAEPIER) o SIOMERH ILEITEER 2R, D& Z R
FH T4 Rl A bR A 2 T 40 TR 4R 5 MR R 1,
XA R S Si0, 758 2 (0 8 00 Bt — A 4 v
FEWIRIASPES S SR i QDs B B Si0, f5, FEih
FIRCATT REREIEIR , [RIRES S5 PL QY AYREAR, PR an
4 F R PL QY HURTHE T A Sio, BB MHE .
T InP QDs BIBFSE 14 Ab T4 oy i A b, b7 5
JESEHIR IR, e AR PL QY M 451F RS2 Bt
S0, B R GTIFE . A L5 InP QDs [ 22
A FRAE A X

(5)InP QDs 15 % 5 1A ( Plasmon ) #1411y Z2 {41
W IR T MR 4 B T (R4 5 ( Plasmon
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Enhanced ) 80 £V 48712 M FH T8 2063 . AL DL (%
B TSR TARRR (N Au, Ag %) SOGRIAE A,
ATRASE B HG bt 2% 16 SRy S8R A Ol B 3 6 I 100 i 1 1
5 H R PO B 48 AT ASE BRSSO 5r T/ QDs &
e BT NI 7 B Au, Ag MBS InP
QDs FHZE G il £ A A A Rk i — 5 3 v HOt 2 P BE,
AT A A« DA I 88 4 LA B A 9 D' A% v
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