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Table 1 Factor level table of orthogonal test
factor
level A B C D E
n, ton, m; /g m,/g T/°C t/h
1 0.5:1  0.05 0.4 30 1
2 1:1 0.1 0.8 45 3
3 21 0.2 1.0 65 5
4 3:1 0.4 1.5 80 7

®2 AHEFETZSEWIEKE
Table 2 Orthogonal test of process parameters for coated red

phosphorus

factor test index
C w' /%
70.70
65.18
54.62
35.73
69.04
77.31
79.57
42.77
76.46
69.37
62.70
58.58
74.51
76.67
74.65
48.71

z
°

O

e N O bk W N =

10
11
12
13
14
15
16
ky 56.56 72.68 74.74 71.38 64.37
k, 67.17 72.13 66.86 61.29 67.48
k, 66.78 67.88 62.63 60.44 66.26
k, 68.64 46.45 64.79 66.04 61.04
R 12.08 26.23 12.11 10.94 6.44
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1
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3
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1
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3
4
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id

Note: 1) w is decline rate of moisture absorption.
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e. reaction time

Trend analysis of each factor affecting the amplitude reduction of moisture absorption rate
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Fig.2 Curves of change in the moisture absorption rate of red

phosphorus with time before and after coating
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Fig.3 IR spectra of red phosphorus before and after coating
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Process Research on Coating Red Phosphorus with Aluminum Hydroxide and Phenol Formaldelyde Resin

LIU Jie, GUAN Hua, SONG Dong-ming
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The hygroscopicity is one of principal factors affecting the long storage stability of red phosphorus smoke agent. To re-
duce the hygroscopicity of red phosphorus, the red phosphorus was coated by aluminium hydroxide/phenol formaldehyde resin.
The process of preparing the coated red phosphorus was optimized by orthogonal test. The coating layer of red phosphorus was
characterized by Fourier transform infrared spectrometer( FTIR) and scanning electron microscopy ( SEM) . Results show that the op-
timal process parameters for preparation of coated red phosphorus are: the molar ratio of formaldehyde and phenol 3 : 1, the mass
of aluminum nitrate nonahydrate 0.05 g, the total mass of formaldehyde and phenol 0.4 g, the reaction temperature 30°C, the re-
action time 3 h. The moisture absorption ratio of coated red phosphorus obtained reduces by 93.24% . The mass fraction of coating
materials is below 4.5% . The moisture absorption rate of coated red phosphorus reduces remarkably as time goes on The coating
materials are well coated on the surface of red phosphorus.

Key words: red phosphorus; double coated layer; hygroscopicity; orthogonal test
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