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Figure 1 Surface tension of different surfactants
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Figure 2 Wettability of different surfactants
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Table 3 Screening of surfactant compounding ratio
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Figure 3 Surface tension of compound surfactants
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Figure 4 Wettability of compound surfactants
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Figure 5 Dust control rate of compound surfactants
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Experimental Study of Green Surfactant Spray for Dust Control

PENG Jing"*,HUANG Xueping',JJANG Dianjun", CHEN Weihong"*,DENG Xiaoshan', LIANG Lili',
HUANG Liangzhi®

(1. Industrial Technology Incubation Center, Guangdong Academy of Sciences, Guangzhou 510650, China; 2. Guangzhou

Yueyouyan Photoelectric Materials Co. ,Ltd. , Guangzhou 510650, China)

Abstract: To enhance the efficiency of urban dust suppression by spraying, this study conducted a systematic screening of

surfactants used for spraying dust control, aiming to identify surfactants with superior performance. The surface tension and
wettability of six types(APG, AES, 1307,CA0-30,BS-12, APG-ET) of surfactants were examined by experimental methods.

The results showed that the anionic and non-ionic surfactants exhibited significantly better performance compared to amphoteric
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surfactants. By primarily employing alkyl polyglucoside (APG) and blending it with the other selected surfactants with
excellent performances: isomerized tridecyl alcohol polyethylene glycol ether (1307) and alkyl glucoside tartaric acid ester salt
(APG-ET), the surface tension and wetting properties of the composite surfactant were determined. The results demonstrated
that the ternary compound of APG-1307-(APG-ET) exhibited the best performance. The surface tension was tested as 23. 13
mN-m~ " and the dust sedimentation time was 10 s when m(APG): m(1307): m(APG-ET) ratio was 6:2:2 and the mass
concentration of the surfactant solution was 0.1%. Dust suppression experiments were conducted to study the removal
efficiency of the composite surfactant at different concentrations for fine particulate matter. When the mass concentration was
0.1%, the surfactant solution achieved removal rates of 86.2%,84.5% and 76.5% for PM,,, PM, ; and PM, ,, respectively.
Therefore, the optimal formulation for dust suppression surfactant was determined as m(APG): m(1307): m(APG-ET) = 6:
2: 2, with a spray mass concentration of 0.1%. This study provides practical formula references for improving the
effectiveness of urban dust suppression through spraying.

Keywords:surfactant;dust control rate;fine particles;alkyl glycosides; wettability
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