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Abstract

InP-based quantum dots are considered as the most promising candidate for Cd-based QDs. How-
ever, the research on the fabricated and properties of InP quantum dots is far less than that of
Cd-based QDs, especially their optical properties. In this paper, InP/ZnS quantum dots with good
lattice quality and optical properties were prepared by one-pot method. The size of InP core was
confirmed to be about 3 nm by TEM image. The lattice spacing was in agreement with that of
InP(111). The results of power dependence photoluminescence and Raman spectra show that
there are two luminescent sources in the InP/ZnS, the transition from the free energy exciton in
the high energy end and the defects in the low energy end originating from the interface stress.
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1. 5I8
FAR BT SRR R[] FRIN[2]. EMEIehRIE3]. LED [4]. MOb[514 4R, 1EAZ Mk
SRR, Cd ERTF MBI RONAN, AT E SR, 4 Cd 3BT SR 4P R AR
. 7EFTE Cd BT AR R, InP BT SR A A BB AR, A B 5 CdSe
FRACAFCOAE I, EL A ST VA 7 2 N AT e S FBIT6] o BRI InP 5 b b T T (B P2 B T 30062
BEbk, — ORI AR 00 I K 0k SRR IRILROt, ZnS & InP & F AU F A B AR 7] [8] [9].
AR —HRIER & T InPIZnS HFSET o, AAIARIAE, HEREEMERNET . &
i TEM BEAT T AE; 383 ZE68UROE WA N AR AE W/ R ks 3 AR B BB ek 1
TR RIRIEHEAT T 407 5 A B8 E i 5T T 3L 0 ba iR R
2. SKI§

KA 8RR % InP/Zns &1 55, In YA InCI3, P YF N = (- F &) %, S Y8~ TOP-S, Zn Y5 ZnCI2
5 zZn. BAAGRGEFEM T $# 0.45 mmol (200 mg)f InCI3, 2.2 mmol (122 mg)i) ZnCl2, 5 ml (13 k&
B MNIRAYITE 100°C FH8E 0.5 h, 2 J5 i3] 220°C (A AR 40 b 3EAT 3 4F) s #2153 220°C
B, PRETEN 0.25 ml = (= H ) B (FEA P S, FRURTEA InP,7E 3min B H IR AR [ M) s 76 e B
3 min IR 2218 0.6 ml A1) TOP-S(S %) (2.2 mmol S), 17 min, 3£ 1 ml 4k 243+ &1 TOP-S (2.2
mmol S); 30 min, VEA 4 ml & 19 Zn (BEAGERER) AT\ J%; 60 min, &S %] 240°C, 65 min, i
A 0.7ml ffL24H ) TOP-S(2.2 mmol S); 90 min, ¥ 4 ml &4 1g Zn (B g2 £8) A1)\ Ji; 95 min,
FHEZ] 260°C; 150 min, {#1E&R, ZZEMER. ##&HZ2 3 nm, 5529 2 nm ] InP/ZnS &5, KOt
WERTPE 648 nm, FE T8N 70 nm, B F7ERLN 45%.

AT A BT ST T IR T OREBUROGINA L & TEM RAE . 818 AR UK B6EUR 66 flhr 2
ek, AN T InP/ZnS &1 SR AZAE R OERIR . FeEUR IR 448 nm [IBOEAE AR L
U5, IHR550 YGIEACRAE S . Fr2 AR H 12E LAB-RAM Infinity £4t.

3. BRE5VE

XFE R InP/ZnS &1 kAT 1 TEM M, anlEl 1 fos. TEM B el BLE B2 1) B A dig 451
FEE, RFN3nm kit 5 InP RS —2. By — R R BRI, 8 2 45 %
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RIS %

O BT BR AT BR %, FRATIAS 2SS A S TR A 0.34 nm, IXANEE 5 TN S5/ 1 InP (19(111) &4 T
—, PHIRATA T InP, HAZFE R T mid InP %0 A% S5 N INBER 25/ 1) (L1L) St T A5 T R &
J I INP/ZnS &1 mUAI A5 AL 7~ 7 I A s T (428 11 DA & TEM BHERT RS InP A% 19 RSF 2575 3 nm,
ZnS FEEMIRSTZ18 2 nm.

B InP/ZnS &7 A IR R FDCEUR G GE W 2 Fow, B Al LR HIEEIATE & m A, fEKAe
RAZAFE—AHT0E, R G R TTE RO AT AT, RINFLRBAR AT IR0 A i S i et v R
EERAT T 44 A, HordrOo iz - 1.907 eV, 2988 0.193 eV, IR ASSR IIEER AT Tar 2 o B, Ferp O i T 1.762 eV,
i 0.189eVe A AT Al B UEIKIRIE, FRATX INP/ZnS & fUHAT T ARBUR LSO G,

3 NI T INP/ZnS BT AUBEUR FIRBUREINR, X B e AT 70U, FEX R IR
SREEREAT 0 (] 3 FizR) e JGBUR GG AR 535k B Tl T 26 i) AR A3 M an 2 X [10] [11]
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Figure 1. TEM image and structure of InP/ZnS QDs
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Figure 2. Room temperature photoluminescence of InP/ZnS QDs and two fitting
Gaussian curves

2. InP/ZnS B F R EIR THIBUL N EN X K BT SHU S SRRk

DOI: 10.12677/ms.2018.83016 133 FHELRLE


https://doi.org/10.12677/ms.2018.83016

FRISC %

X 1o RBOLRRIT DI,y NEHRCER, o BIEEW IR RS HLE]. H1<a<2, BOCRATHH
WrEG: Ha<Ii, NAPEGE GG AR AOE[11] [12] [13]. AEIFREIMA SR, BAS BKAE bR
(¥) B UM o {0 0.795(/NT 1), BLHI B VDA% BT BH SRIE AL A0 RO A WERIEE DY 1.159, Uil A i
KETHHEBTME S A VERTRUL D) Z G RIEA LA B A AL, T B AL BE AL D348 K LR
RIBLR R T HOAOERIE T BI08 H BT R S 5 R A B b A6 . BE 7S R e i R 78 RN 3 U o
SO e B T B> BRI REE /D, RSIRFE BIBRAE R A R A B ORI 98, 3800 141
HBIZ, KRESFEIAMREEREEKETMETORA LR S, S ERERIZHTIR LS, MRk
RIHA, ZRIBAR FHEBERNRES, Pl B [14]

N T B RAIE B BRI SRR, FRATK INP/ZnS &7 3T T R 2R, il 4 frR. InP

1.906eV  T=300K

=
3x10° & Power denstiy

% (mW/cmZ)

-~ s 35

= = 65

& 2x10°

£

&

2

= 1x10°

0 - "
1.6 1.8 2.0 2.2

Energy (eV)

Figure 3. Power-dependent PL spectra of InP/ZnS QDs at 300 K. Insert
picture shows the changes of integrated area of PL spectra with the change
of excitation power
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Figure 4. Raman spectra of InP/ZnS QDs
B 4. InP/ZnS EF SRR SiL

DOI: 10.12677/ms.2018.83016 134 PR R


https://doi.org/10.12677/ms.2018.83016

K 45

ARG TO 5 LO 125147 T 304 cm™ 5 345 cm™, ZnS 4 4#1EH TO 5 LO &4 547 T 280 cm™ 5
345 cm ' [15] [16]. Kl S 06467 T 316 cm ' 5 342 em ™, S{RMEIHIEL LO W6 A4k, i TO g
SRR I 2 S BRAT 2 A% 5 S AL [ B 77 5 SO R B 7= AE [ 17] - InP &A% 4 0.58687, ZnS
A% 4L 0.5410, SFERECEA 7.8% [18], &A% KL T BUZAR MAIILL 7 R B RN 15 5efE i 52 2
JERLTg, DIZTT 2RI ) . BTLL, B VAR FRTH Ak 1A R SR (0 i S TG 5 B e f Ok

4, 4Eig

AR —4ikhl 2% 7 InP/ZnS 1 x5, lid TEM EE W LUE & AT InP AZ 1 ik it R4, H.
HEBNS R TN BRI O (110) Sh T . G AR D A DR BB I, 255 R0 AR BE R Dh R AL 2
KA TN T InP/ZnS BT s AFEPI N AR, — A i) B s 206, 55— AR T ok
bRt N T BE—DIAESRFE BIRIE, X InP/ZnS & AT 1A MK, @i fr 23 TO 23],
A LA E SR 2 BT 5 AR ) 3 B SR RS AR . ARSCVEIBEAS 1 InP/ZnS BT s R DGR,
XA R W BT s R AR

E&WE

X E IR FHFIE 42 (61474010, 61574022, 61504012, 61674021, 11674038, 61704011). AR E BRI K
#£1(20160519007JH, 20160520117JH, 20160101255]C, 20160204074GX, 20170520118JH). KFH Tk
B A H 3 4 (XIILG-2016-11, XJILG-2016-14).
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