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Abstract: In order to improve the flame—retardant performance of protective clothing with phase change thermoregulation and
guarantee the life safety of workers,the preparation of fabrics coated by flame—etardant phase change microcapsules ( PCMs)

and the research on flame-retardant performance were systematically carried out. The PCMs with two kinds of phase change
temperatures and two kinds of flame—retardant fabrics were selected ,and the PCMs coated fabrics were prepared by using the
dry-method coating technique. Two kinds of flame retardants were coated on the surface of PCMs coating with the proportions
of 45% and 75% ,and 16 kinds of fabrics coated by flame-retardant PCMs were obtained. The tests on the flame-retardant
performance of PCMs coated fabrics were carried out by using the cone calorimeter, and the effect of flame retardants on the
flame—retardant performance of PCMs coated fabrics was analyzed. The results showed that compared with the coated fabric
without flame-retardant finishing, the total heat release amounts of the coated fabrics with organic Silicon type coating and
Phosphorus-Nitrogen type coating decreased by 42.22% and 25.07% averagely, and with the increase of flame retardant con—
tent, the total heat release amount presented the decreasing trend. Besides, the flame retardant of organic Silicon type signifi—
cantly reduced the heat release rate and total heat release amount, while the flame retardant of Phosphorus-Nitrogen type ef-
fectively delayed the initial time for releasing heat and the time for reaching the peak heat release rate. Thus, two types of

flame retardants improved the flame—etardant performance of PCMs coated fabrics from different perspectives, and increased
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the usage safety of protective clothing with phase change thermoregulation.

Key words: phase change material; flame-retardant performance; protective clothing; flame—etardant finishing; thermal ex—

posure
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Table 1 Specification parameters of fabrics
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' 45K /(gem7?) /mm

Fl1 50% Nomex;50% [HIAKEIR 4 124.5 0.306
F2 Nomex IITA #mar 228.5 0.488
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Table 2 Proportions of coating reagents on surface

of PCMs %
. BB REAF R M 2K
25
Le 1) e L) L) L 1)
SHIE4L CG1 0 0 0 0 0
¥R CG2 0 40 0.4 20 40
75 15 0.3 10 0
A ML
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Fig.1 Technical procedure for preparation of

coated fabric
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Fig.2 Change of total heat release amount of fabrics
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Fig.3 Change of heat release rates of fabrics
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Table 3 Peak heat release rates of fabrics

S PR AW/ (KW - m ™) i

F1 -25 - CGl1 217.52 8.31
F2 -25 - CG1 179.72 9.38
F1 -25 - CG2 169.32 5.81
F2 -25 - CG2 136.34 6.90
FI1 =25 -Si-45% 146.91 10.28
F2 -25 -Si-45% 127.12 6.51
-25-Si-75% 117.29 9.80
F2 -25-Si-75% 116.37 9.10
F1 -25 -PN -45% 158.77 9.79
F2 -25 -PN -45% 160. 87 5.62
F1 -25 -PN -75% 110.29 25.61
F2 -25 -PN -75% 137.99 4.24
F1 -42 - CG1 297.52 24.31
F2 -42 - CG1 210.57 9.39
F1 -42 - CG2 143.93 6.06
F2 -42 - CG2 137.07 15.98
F1 -42 -Si -45% 146.03 9.70
F2 -42 -Si -45% 132.32 6.63
F1 =42 -Si -75% 146.93 5.50
F2 -42 -Si-75% 125.96 9.83
F1 -42 -PN -45% 182.25 5.80
F2 -42 - PN -45% 176. 16 11.11
F1 -42 -PN -75% 148. 68 10.23
F2 -42 -PN -75% 176. 68 7.76
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