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Abstract; A microchannel reactor for rapid and efficient synthesis of high-quality inorganic perovs-
kite quantum dot ( CsPbBr;) was proposed. By adjusting the concentration and flow rate of the pre-
cursor solution, the fluorescence spectrum can be green to blue and the corresponding wavelength is
from 515 nm to 464 nm. The CsPbBr; NCs applied with red phosphor on a blue chip achieved a lu-
minous efficacy of 62.93 Im/W under 20 mA current. The high efficient white LEDs demonstrated
the promising potential of CsPbX; NCs for low-cost display, lighting, and optical communication

applications.
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Fig.1 (a) Schematic diagram of microchannel reactor. (b)

Enlarged diagram of serpentiform dislocated micro-

channel.
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Tab.1 Parameters of quantum dots synthesis

g1 CsBr #/ PbBr, )&/ AR
mumol mmol (mL-h™")
1 0.4 0.2 s
2 0.4 0.4 s
3 0.4 0.6 s
4 0.4 0.8 s
5 0.4 1 s
6 0.4 0.4 .
7 0.4 0.4 3
8 0.4 0.4 s
9 0.4 0.4 0
10 0.4 0.4 20
11 0.4 0.4 25
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(a) Picture of CsPbBr; at 365 nm UV irradiation.
(b) Emission spectra of CsPbBr, at 365 nm with dif-

Fig.2

ferent amount of PbBr,. a, b, ¢, d, e represent the
different amounts of PbBr,: 0.2, 0.4, 0.6, 0.8,

1.0 mmol, respectively.
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Fig.3 Picture (a) and emission spectra (b) of CsPbBr; at
365 nm UV irradiation with different velocity of the
precursor solution. a, b, ¢, d, e, f, g represent the

different velocity of the precursor solution: 25, 20,

15, 10, 5, 3, 1 ml/h, respectively.
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Fig.4 Schematic diagram of the two boundary layers in crys-

tal growth stage
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Fig.5 Comparison of emission spectra of CsPbBr; between

conventional methods and microchannel in group 2

(a), group 5(b) and group 6(c).
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Tab.2  Comparison of emission wavelength of CsPbBr, with

two methods

| PbBr, FE/ FSRMRGTHEL H R, Bl

gl
mmol (mL-h"')  nmm nm
2 0.4 15 511 514
5 1.0 15 506 464
6 0.4 01 512 465

3.2 RISl R & Gtk

K6 UL 2.5 Fl 6 Xt Sk T s e
365 nm WA T BIIBOGTE & S K 5L
B, =& B 4351 Sk 503,456,452 nm, & 5
W53 R 514,464,465 nm, MR IBOEIE AT E
WG T A A g e s e R A E I ., B
3 B A TS BRI 0 B e
U e A S R 3421 BB R N AR
TG AR RN Bk i AR B A R W TE AR AR
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Fig.6  Absorption spectra, emission spectra and picture of

CsPbBr in group 2 (a), group 5(b) and group 6

(e¢) (at 365 nm excitation) .
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Fig.7 (a) Linear fitting figure of integral area-absorbance.

(b) Statistical graph of CsPbBr; quantum yield with

different amount of PbBr,. (c¢) Statistical graph of

CsPbBr; quantum yield with different velocity of the

precursor solution.
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Fig. 8  X-ray diffraction patterns of CsPbBr; in group 2,
group 5 and group 6.
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Fig.9 TEM images of CsPbBr; in group 2(a), group 5(b)
and group 6(c).
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Fig. 10

(a) EL spectra of the white LEDs devices. (b) Electroluminescence spectra of the white LED operated with different

forward-bias currents. (c¢) Luminous efficiency and luminous flux of the white LEDs. (d) Corresponding color coordi-

nates of the white LED in a CIE diagram at different forward currents. (e) EL spectra of the white LED measured at

different working time.
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