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On-line detection of residence time distribution of single screw extruder
ZHANG Guo, CHEN Mengdi, CHEN Shichang s ZHANG Xianming , CHEN Wenxing
(National Engineering Laboratory for Textile Fiber Materials and Processing Technology (Zhejiang) ,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The residence time distribution (RTD) of extruder indicated the thermal history of the
material during the extrusion process, which could characterize its axial mixing capacity. Based on the
principle of fluorescence, a set of on-line detection device of RTD was built with the help of single screw
extrusion platform of torque rheometer. And the maximum excitation wavelengths of different tracers were
determined and further analyzed the linear relationship between tracer concentration and optical signal by
fluorescence spectrophotometer. Repeated experiment showed that the detection device was reliable with
choosing EN as the tracer. Meanwhile the amount of tracer was determined to study the effect of screw
speed on RTD of PS. The results showed that the device with good stability could successfully detect the
RTD of PS. At the same time, the RTD of PS became narrow as the screw speed increased, which
indicating the axial capacity of single screw extruder decreased when screw speed increased.

Key words: single screw extrusion; fluorescence on-line detection; residence time distribution; tracer
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