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Fig.1 Schematic illustration for the preparation of MEPCM/down feather
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Fig.2 (a) SEM images and (b) particle size distribution of MEPCM
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Fig.3 (a) Shape stability and (b) TG curves of n-OD and MEPCM
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Fig.4 SEM images of (a)down feather and (b)) MEPCM/down feather
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Fig.5 FT-IR spectra of MEPCM, down feather and 10% MEPCM/
down feather
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Fig.6 Contact angle test of (a) down feather and (b) 10%MEPCM/down feather

Tab.1 Antibacterial performance for down feather and 10%MEPCM/down feather

Samples Average Survival rate/% Bacteriostatic rate/%
10%MEPCM/down feather 9200 78.2 21.8
Down feather 11767 100 0.00
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Tab.2 Thermal performance of down feather, 5% MEPCM/down feather, 10% MEPCM/down feather, 20% MEPCM/

down feather, and 10%MEPCM/down feather (5th)

Samples T,/ C AH,/(kJ- kg") T, /C AH/(KJ kg")
5%MEPCM/down feather 27.2 5.8 26.0 4.6
10%MEPCM/down feather 26.3 10.9 25.1 6.5
20%MEPCM/down feather 27.2 13.8 25.8 8.2

10%MEPCM/down feather (5th) 26.8 8.3 24.8 5.6
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Fig.8 (a) Heating and (b) cooling process of bank sample (left), down feather (middle) and 10% MEPCM/

down feather (right) placed on the 60 C hot table
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Preparation and Performance of Thermal Storage and Temperature
Regulation Down Feather

Linlin Wang', Yibo Wang', Lingang Li’, Xueyong Yu’, Yibing Cai'’
(1.Key Laboratory of Eco-Textiles of the Ministry of Education, Jiangnan University, Wuxi 214122, China;
2. Anhui Engineering Research Center for Bioprotein Fiber Composites, Lu’an 237012, China)

ABSTRACT: Polydopamine (PDA) was synthesized on the surface of down feather and adhered to the phase change
microcapsule (MEPCM) consisted of inorganic silica (SiO,) shell and n-octadecane (n-OD) core to prepare thermal
storage and temperature regulation down feather (MEPCM/down feather). Firstly, the morphology, structure and
properties of the microcapsule were characterized by scanning electron microscopy, particle size analysis,
thermogravimetric analyzer and leakproof test. The results show that the average particle size of the microcapsule is
421.9 nm, and the microcapsule displays excellent spherical shape and exhibits good packing and shape stabilization
properties. Secondly, the morphology, structure and properties of the fabricated MEPCM/down feather were tested,
and the effect of the amount of MEPCM on the properties of the MEPCM/down feather was also investigated. The
results show that the microcapsule adhered to the surface of the down feather uniformly and effectively, the fabricated
MEPCM/down feather with 10% MEPCM has a melting temperature of 26.3 °C and a melting heat enthalpy of is
10.9 kJ/kg; meanwhile, it also demonstrates good hydrophilic property, bacteriostatic performance and thermal
management capability, the thermal enthalpy could still reach 8.3 kJ/kg after washing 5 times.

Keywords: phase change micr'Capsule; dopamine; down feather; thermal storage property



