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The influence of crystal silicon velvet additives on the conversion efficiency of battery cells and
the optimization of process parameters
Wang Tao Chang Shuaifeng
Jiaxing Xiaochen Photovoltaic Technology Co., Ltd.

[Abstract] In the context of global energy transition, crystalline silicon cells dominate the photovoltaic market
due to their mature technology, and the velvet process is a key link to improve their conversion efficiency.
However, traditional alkaline velvet production has problems with high reflectivity and uneven structure. This
study selected two additives, CTAB and AEO—9, and used P—type single crystal silicon wafers as experimental
objects. Through single factor variable method, velvet making experiments were carried out at different
concentrations, temperatures, and time gradients, combined with reflectivity, morphology characteristics,
and conversion efficiency tests for analysis. The results showed that the optimization effect of AEO—9 was better
than that of CTAB. The optimal process parameters were a concentration of 0.8%, a temperature of 85 °C, and
a time of 45 minutes. At this time, the silicon wafer reflectivity decreased to 10.1%, and the battery conversion
efficiency reached 23.7%, which was 1.6 percentage points higher than the blank group. This provides a practical
reference for upgrading the industrial velvet production process.
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