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Abstract: To meet the demands of high color gamut and lightweight, quantum dot technology was integrated with foaming
technology to develop a quantum dot foam light diffusing plate using polystyrene (PS) as the substrate. Microscopic
morphology observations and tests on optical properties as well as basic physical properties were conducted for the quantum
dot foam light diffusing plate, the foam PS light diffusing plate, and the ordinary PS light diffusing plate. The performance
of the three types of diffusing plates was compared, and the underlying mechanisms were analyzed. The results indicated
that the quantum dot foam light diffusing plate had uniform cells, with a water absorption rate of only 0.09%, a haze level
reaching 97.06%, and brightness and brightness uniformity reaching 2 742.4 nit and 60.42%, respectively. However, its
mechanical properties were somewhat reduced, with a tensile strength of 24.6 MPa, an impact strength of 1.4 J/m* and a
flexural strength of 46.1 MPa. Additionally, the burst strength and stiffness of the quantum dot foam light diffusing plate
were tested, and aging tests were carried out under three application scenarios: High temperature and high humidity, low
temperature storage, and high temperature storage. Seven parameters, namely transmittance, haze, warpage, dimensions,
brightness, X value, and Y value, were inspected. The test results showed that the quantum dot foam light diffusing plate met
the control standards and demonstrated excellent stability, suitable for multiple application scenarios.
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Fig.1 Production process of quantum dot foam diffusing plate
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Tab.1 Optical data of three types of diffusing plates
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Fig.2 SEM images of cross-sectional morphology
of three types of diffusing plates
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Fig.3 EDS elemental surface of Cd element in quantum dot
foam diffusing plate (4 000x)
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Fig.4 Basic physical properties of three types of diffusing plates
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Tab.2 Water absorption rate of three types

of diffusing plates B4 %
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Tab.3 Durability test results of quantum dot foam diffusing plates
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Tab.4 Stiffness test results of quantum dot foam diffusing plates

iH $EF3/mN FERF/(mN-m)
Hedh1 13 374.200 668.710
FE 2 13 990.400 699.520
EK] 13 978.800 698.940
Fefh 4 14 069.000 703.450
FHIE 13 853.100 692.655
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Tab.5 Aging test results of quantum dot foam diffusing plates in high-temperature and high-humidity environment

iH NS /% FEIEI% A E/mm  R)/mm S /it X{H Y{H
bRt 25.0+2.0 292.00 .0 +1 1 940~2 210 0.291 7+0.0050  0.276 7+0.005 0
Wi 25.5 95.50 Jesh 960x540 2 804 0.2879 02726
ME 25.3 95.47 0.4 960x540 2785 0.288 6 0.2742
e AR OK OK OK OK OK OK OK
A6 T ELIOT WAMAE A RILT 49 A K25 R
Tab.6 Aging test results of quantum dot foam diffusing plates in low-temperature storage environment
YE| JCEL % FRE% FRRH AT /mm R /mm S mit X1E Y1H
EEbRE 25.0+2.0 >92.00 Q.0 +1 1940~2210  0.291 7+0.0050  0.276 7+0.005 0
W3R 26.2 95.85 TeBHh 960%540 2713 0.2882 0.273 3
WG 25.9 95.74 0.5 960x540 2687 0.286 6 0.2752
LG R OK OK OK OK OK OK OK
AT BT AT B EIRIE AT 0 Z A K2R
Tab.7 Aging test results of quantum dot foam diffusing plates in high-temperature storage environment
H 5 H L/ % ZEY% TR AT /mm Rt /mm RJE it X1l Y{H
bR 25.00042.000 292.00 <2.00 £] 1940~2210  0.291 7£0.0050  0.276 7+0.005 0
HUEWE) 0.264 95.85 T 960540 2685 0.287 7 0.273 4
WS 0.261 95.45 0.15 960%540 2651 0.288 4 0.276 5
e 2 OK OK OK OK OK OK OK
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