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Synthesis Ptype PbS Quantum Dots for Solar Cell Applications

Exchange longligand (OA) to short-ligand (mixing halide ligand; Pbl,/Snl,) by a solutionphase ligand exchange method

PbS-OA Add redi d
; Washin re-disperse
/ in octane g Add toluene solvent

with octane 3 times
SR —
Stir 4 min Dry under

vacuum
Stir: for 2 min Then, centrifuge
8500 rpm, 5 min

Ligand
solution

Purposes
A To turning "PbSCQDs to pPbSCQDs by mixingtin (II) iodide (Snk) into lead halide ligand solution

A Apply p-type QD ink to active layer and hole transport layer for quantum dot solar cells
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Glass Substrate Glass Substrate



Synthesis and Applications ' LED Applications
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Non-radiéme transfer

Photo-physics

Synthesis and Photo-Physics of Quantum Dots

Quantum Dots lasing
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Chiral CsPbl; Nanoplatelets for Red Circularly Polarized LEDs

Hot-injection synthesis, ultrasonic post-treatment ligand exchange, surface coordination, and red circularly polarized electroluminescence

@ SYNTHESIS L e (3)  RED CIRCULARLY POLARIZED LED

Materials Chiral CAM ligand (R-/S-CAM) Left circularly Right circularly -
—  rr— N polarized emission polarized emission 645 nm
Cssource ||  Pb source | source OA/OAm/ ODE S-CAM : R-CAM (L-CPL) (R-CPL)
: . . | —) e
| R /’-‘\)
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| trihydrate J
‘« ?  Hot
\ injection
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ligand exchange

Surface coordination
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— Pb - | NPL emissive
layer
—— PVK
@ Pb site — 2
CsPbl; nanoplatelet @ | site RERORESS
Chiral surface o— Glass/ITO
(((.))) Ultrasonic post-treatment promotes
ligand exchange and surface coordination. )
S 7 — . 2%, J
- S s P " — TR )
Hot-injection synthesis and ultrasonic chiral ligand exchange enable surface coordination
L and red circularly polarized electroluminescence from chiral CsPbl; nanoplatelets. )
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] Interface-Engineered CsPbB{N4&nocrystal Heterojunctions

Shen

Room-temperature synthesisundidmic-scale verification v didectional charge and energy transfer

Synthesis Route Atomic -Scale Evidence Photophysical Function
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Sequential room-temperature construction EDS shows localized Sich PbS domains on the CsPbBindhocrystal framework domains.
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charge/energy transfer.
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