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Abstract

Removal of insoluble substances and high-molecular organic impurities from 1,4-butynediol (BYD)
materials by ceramic membrane, the membrane fouling mechanism in the process was studied un-
der different transmembrane pressure differences and tangential flow rates, and the corresponding
fouling model was established. The results show that the main membrane fouling mechanisms in
the ceramic membrane purification process of BYD materials are complete blocking and cake layer
formation. Besides, the membrane fouling is more serious under the conditions of low tangential
flow rate and high transmembrane pressure difference, and the model has a high degree of fit.
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Properly increasing the tangential flow rate and reducing the transmembrane pressure difference
is beneficial to alleviate membrane fouling, control flux attenuation, and ensure the stability of the
membrane process.
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Table 1. A comparison of classical fouling models for constant pressure filtration
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Figure 1. Experimental setup and procedure
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Table 2. Basic properties of BYD
7 2. BYD ¥R E A MR

5 K535 H LA HE
1 BYD % 38.1
2 TOC % 16.8
2 B units 400
3 SS mg/L 10.0
4 pH - 4.41
5 FEPE(25°C) cP 3.43
6 W NTU 18.0

D (10) 0.12
7 SS kAR /A D (50) pm 4.89
D (90) 15.2
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Figure 2. Flux decline of BYD material under different transmembrane pressures and fitting with classical models
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Table 3. Fitting results and correlation analysis of classical model parameters under different transmembrane pressures

F 3. AEBREETEHRKRDSHINSGERLBXRE

TMP Complete blocking Standard blocking Intermediate blocking Cake layer formation

(MPa) Ke R? K R K R? K R
0.1 1.28E-3 0.819 6.86E—-7 0.484 0.81E-6 0.438 1.01E-5 0.691
0.2 3.43E-3 0.886 4.47E-7 0.544 1.54E-6 0.516 0.86E—5 0.787
0.3 4.62E-3 0.920 4.14E-7 0.705 0.71E-6 0.686 2.13E-5 0.899
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Figure 3. Flux decline of BYD material under different cross-flow velocities and fitting with classical models
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Table 4. Fitting results and correlation analysis of classical model parameters under different cross-flow velocities

F 4. NEIRRE TR HERSHINSERLBXRE

Velocity Complete blocking Standard blocking Intermediate blocking Cake layer formation
(m/s) K. R K, R2 Ki R2 Ko R
1.0 1.80E—4 0.992 1.75E-6 0.956 1.75E-6 0.961 5.25E-5 0.969
1.5 2.68E—4 0.989 1.05E-6 0.889 0.96E—6 0.890 3.68E—5 0.922
2.0 0.46E—4 0.920 0.41E-6 0.705 0.17E-6 0.686 2.13E-5 0.899
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