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Experimental Study on Shear Thickening Properties of
Nano'SiO,/Polyethylene Glycol Non-Newtonian Fluid

WU Hui-min, WANG Jing, FU Xiang ., DING Juan, FU Ya-qin
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This study prepares nano-SiO, /polyethylene glycol fluids(shear thickening fluid, STF) with
different PEG molecular weight and nano-SiO, mass fraction with nano-SiO, with grain size (50+5) nm as
dispersion phase and PEG as dispersion medium and investigates the influence of PEG molecular weight,
nano-Si0), mass fraction and environment temperature on shear thickeening property of SiO,/PEG fluid by
using rotational rheometer. The result shows that the system has a good shear thickening effect when SiO,
mass fraction is higher than 20%; the higher the SiO, mass fraction, the more significant the shear thick-
ening effect of fluid; PEG molecular weight has significant influence on the thickening effect of the system;
when PEG400 and PEG600 blend, shear thickening fluid has a better shear thickening effect; the higher
the environment temperature of shear thickening fluid, the weaker the shear thickening effect.

Key words: shear thickening; rheological properties; nano-SiO,; polyethylene glycol(PEG)
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Study on Synthesis and Application of Anthraquinone Weak Acid Dyes
CHENG Jian-wei®, CUI Zhi-hua™", CHEN Wei-guo™®, LI Xin®
(a. Key Laboratory of Advanced Textile Materials and Manufacturing Technology , Ministry of Education;
b. Engineering Research Center for Eco-Dyeing & Finishing of Textiles, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; This research produces anthraquinone weak acid dye A containing m-phenylenediamine
group and anthraquinone weak acid dye B containing p-phenylenediamine group with m-phenylenediamine
and p-phenylenediamine as reactive arylamine which respectively condense with bromamine acid through
Uhlmann; verifies the molecular structure of the product with analytical methods such as infrared spectros-
copy. nuclear magnetic resonance, mass spectrum and ultraviolet-visible spectrum. The improved experi-
mental method improves the productivity of dyes. The result of using both dyes respectively for dyeing of
silk fabric shows that both dyes have a high dye-uptake (over 96%) on silk fabric, color fastness to sun-
light of grade 5~6 and poor fastness to rubbing and washing; moreover, various color fastnesses of silk
fabric dyed by dye B are better than dye A.

Key words: anthraquinone; weak acid dyes; productivity; dyeing; color fastness; silk
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