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Performance improvement and application process development of crystal silicon velvet
additives under low temperature conditions
Han Jun Wang Tao
Jiaxing Xiaochen Photovoltaic Technology Co., Ltd.

[Abstract] In order to solve the technical bottleneck of uneven velvet morphology, high reflectivity, and low
velvet production efficiency in the low—temperature environment of crystalline silicon velvet production
process, a new type of velvet additive was prepared by compounding polyethylene glycol derivatives with
organic amine salts. The regulation mechanism of the proportion and amount of additive components on the
low—temperature ( 25—45 °C ) velvet production process was systematically explored. By using UV visible
spectrophotometer and other characterization methods, combined with battery photoelectric performance
testing, the optimal additive formula and process parameters are determined. The results showed that when the
mass ratio of polyethylene glycol derivative to organic amine salt was 3: 2, the addition amount was 4wt%, the
velvet temperature was 35 °C, and the time was 40min, the average reflectivity of single crystal silicon velvet
decreased to 10.2%, corresponding to a battery conversion efficiency of 19.8%, which was 32.5% and 8.9%
higher than the system without additives, respectively. This study provides key technical support for the
industrial application of low—temperature crystalline silicon velvet technology.
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20 0.621 36.5 78.2 17.1
30 0.623 37.8 78.5 17.3
25 40 0.625 38.2 78.8 17.5
50 0. 624 38.0 78.6 17.4
60 0. 622 37.6 78.3 17.2
20 0.632 39.2 79.1 18.3
30 0.635 40.6 79.3 18.9
35 40 0.638 41.8 79.5 19.8
50 0.636 41.2 79.2 19.4
60 0.633 40.5 78.9 19.0
20 0. 630 39.5 78.9 18.4
30 0.633 40.8 79.1 19.1
45 40 0.635 40.3 78.8 19.1
50 0.632 39.8 78.5 18.7
60 0.629 39.2 78.2 18.3
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