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Abstract In this study, the surface passivation process for InP-based quantum dots (QDs) is investigated. Surface
coating is performed with poly(methylmethacrylate) (PMMA) and thioglycolic acid. The quantum yield (QY) of a
PMMA-coated sample slightly increases by approximately 1.3% relative to that of the as-synthesized InP/ZnS QDs. The
QYs of the uncoated and PMMA-coated samples drastically decrease after 16 days because of the high defect state
density of the InP-based QDs. PMMA does not have a significant effect on the defect passivation. Thioglycolic acid is
investigated in this study for the effective surface passivation of InP-based QDs. Surface passivation with thioglycolic
acid is more effective than that with the PMMA coating, and the QY increases from 1.7% to 11.3%. ZnS formed on the
surface of the InP QDs and S in thioglycolic acid show strong bonding property. Additionally, the QY is further
increased up to 21.0% by the photochemical reaction. Electron-hole pairs are formed by light irradiation and lead to
strong bonding between the inorganic and thioglycolic acid sulfur. The surface of the InP core QDs, which does not
emit light, is passivated by the irradiated light and emits green light after the photochemical reaction.
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Fig. 1. PL emission spectra obtained for the (a) InP/ZnS
(530 nm) and (b) InP/ZnS (620 nm) QDs with respect to
storage time.
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Table 1. The optical properties of InP/ZnS (530 nm) and InP/
ZnS (620 nm) QDs

InP/ZnS (530 nm) | InP/ZnS (620 nm)
Time (day) 0 19 54 | 0 22 54
QY(%, 6G) 345 105 45 | 130 51 33
Agm (nm) 524 525 523 | 615 613 614
FWHM (nm) 50 57 66 | 77 80 82
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Fig. 2. The emission spectra of InP/ZnS core/shell, PMMA-
coated InP/ZnS without light irradiation and after 16 days.

Table 2. The change of optical properties obtained for the InP/
ZnS QDs, PMMA coated QDs and after 16days

Washed QDs |PMMA coated w/o photo
Time (day) 0 16 0 16
QY (%, 6G) 24.6 8.4 259 10.1
Agp (Nm) 541 538 541 540
FWHM (nm) 60 98 60 80

7 2E CdSe YA} ®AA o] AHERE PMMA
o] 83t T AT S InP/ZnS YA o] W FEA 1)
1o}t 280 &2l & 4 A= AXE PMMAS Eéﬂ
e o}Xl e FAHL oF 24.6%S) YAEEE Y
< 1 T S 9en, PMMAE B3l WA
ojHT} 2F =& 25.9%E YEle RS g
T 7129 cdSeFA TR vEA 169
1 TAH A, FAFEE] 84%E T
g1 4 Aok B50] PMMAE A8 A
9%@]*1 10.1%7HA S48 7ashk= A
%E‘r o] W-8-2 3t 200 A= o3t o]
PMMAZE- 53} InP/ZnS A 2] ™ passivation
HolA ghe e & & Uk PMMAS 5% E
2 72547 (carboxyl)e] AFAot F71E YA

o

= g
fr
>}L

(e}
5
-

U

ol
3 A
o
Pﬂ rulo to

o,

P

o Mt o M By ol wek ol SLoEd (K mlm
¥ oﬂ
i 3:3
meL Xl

(O 'B
mﬁ@ji‘ﬁ

(20

Vol. 24, No. 6, 2017



492

—o— ll\s—synthesized QDs

—o— Washed QDs
Coated w/o photo

—#— Photo coated 30m
Photo coated 60m

—s# — Photo coated 90m

= —e— Photo coated 120m

PL Intensity (Arb. Units)

400 500 600 700
Wavelength (nm)

Fig. 3. PL emission spectra obtained for as-synthesized InP/
ZnS core/shell, washed InP/ZnS, thioglycolic acid coated
InP/ZnS and fabricated from the photo chemical reaction
under 30, 60, 90 and 120 mins irradiation.
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Table 3. The optical properties obtained for as-synthesized InP/
ZnS QDs, washed QDs, thioglycolic acid coated QDs without
light and with light under 30, 60, 90 and 120mins irradiation

Samble QY Agm FWHM
P (% 6G)  (m)  (m)
As-synthesized QDs 1.7 560 59
Washed QDs 0.8 552 49
Coated without photo 11.3 542 52
Coated with photo 30 m 17.4 539 54
Coated with photo 60 m 16.3 539 41
Coated with photo 90 m 19.0 538 55
Coated with photo 120 m 21.0 537 55
® As-synthesized QDs
& Washed QDs
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Fig. 4. The emission spectra of as-synthesized InP core,
washed InP and thioglycolic acid coated InP from the photo
chemical reaction under 2 h light irradiation.
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