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Abstract: In this study, xanthan gum and xanthan gum combined with inorganic or organic flame retardant were used as flame retardant coat-
ings to prepare low ignition propensity (LIP) cigarette paper. The effects of different coatings on the flame retardancy, air permeability,
smoking quality and optical properties of cigarette paper were analyzed. The results showed that when xanthan gum was used alone as flame-
retardant coating with amount more than 6.4 g/m’, the automatic extinction rate of flame-retardant cigarette paper was higher than 75%,
which could meet the requirements of LIP cigarette, but it had some negative influence on the appearance of cigarette. When xanthan gum-in-
organic flame reactant composite coatings was used, the flame retardant effect of cigarette paper was not well , it was still difficult to meet the
LIP requirements even the coating amount reached 10.0 g/m’. When xanthan gum-organic flame reactant composite coating was used, the
LIP requirement could be met with the coating amount less than 4.0 g/m*, and it had no obvious influence on the appearance and smell of cig-
arette. The LIP cigarette paper was successfully produced in the pilot test when xanthan gum-organic flame reactant composite ratio was 1:8
and the coating amount reached 4. 5 g/m’.
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Table 1 Properties of cigarette paper coated with

xanthan gum
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Fig. 1  Photos of full length burning and self extinguishing cigarettes
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Fig.2 SEM images of cigarette paper and xanthan gum coating
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Table 2 Properties of cigarette papers coated with xanthan gum/inorganic flame retardant 1 composite coating

R TOHLBAR T AR gem™ FUE/% LE aft bE  AREWE/  ESECU ASEKER  BE RPN

JEAR 0 92.3 97.8 -0.13 1.58 75.4 59.4 0 8.6
39 91.7 97.5 -0.14 1.78 74.0 352 0 8.2
6.5 91.6 97.4 -0.14 1.84 73.1 16.8 0 8.0
2 8.3 90.7 97.3 -0.16 1.90 72.5 8.7 50 8.0
10.5 89.8 97.0 -0.18 2.26 72.0 39 80 7.6
4.8 91.6 97.5 -0.13 1.73 73.8 30.2 0 —
6.2 91.5 97.4 -0.14 1.80 73.0 18.7 0 —
b 8.5 91.4 97.3 -0.16 1.82 72.9 10.2 0 —
10.3 90.8 97.2 —-0.16 2.18 71.9 3.7 40 —
5.8 91.7 97.5 -0.13 1.54 73.2 33.6 0 —
1:2.5 7.7 91.6 97.6 —-0.16 1.69 72.6 12.4 0 —
10.9 91.5 97.5 -0.16 1.94 71.6 53 0 —
7.0 91.6 97.6 -0.15 1.58 73.0 26.8 0 —
1:4.5 10.0 91.3 97.4 -0.15 1.78 72.0 15.9 0 —
12.2 91.12 9748  -0.17 1.95 70.9 7.6 0 —

1:2.5, 58 g/m’

100 um
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$-3400 5.00 kV 5.0 mm x500 SE S-3400 5.00 kV 5.2 mm x500 SE
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Fig. 3 SEM images of cigarette papers coated with xanthan gum/ inorganic flame retardant 1 composite coating
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Table 3 Properties of cigarette papers coated with xanthan gum/inorganic flame retardant 2 composite coating
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JR4L 0 92.3 97.8 -0.13 1.58 75.4 59.4 0
2.8 925 97.9 -0.13 1.74 76.9 15.5 0
1:1 6.0 924 97.9 -0.14 1.74 78.5 4.20 0
9.6 925 980  -0.13 1.74 80.1 — 15
33 92.6 97.9 -0.11 1.62 79.2 112 0
1:3 8.6 92.8 980  -0.11 1.57 81.4 2.3 0
122 93.2 98.1 -0.11 1.51 83.6 — 10
8.5 93.1 980  -0.10 1.50 84.7 — 0

1:5
12.0 — — — — — 0
1:10 224 — — — — — — 35
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Fig. 4  Photo of cigarette after burning with xanthan gum/

inorganic flame retardant 1 composite coating
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S-3400 5.00 kV 6.4 mm x500 SE 100 um [ S-3400 5.00 kV 6.2 mm x500 SE 100 um

S-3400 5.00 kV 5.6 mm =500 SE 100 um | S-3400 5.00 kV 6.4 mm x500 SE 100 um

S WA - JCHLBELIA TR 2 52 4 kIS 40 B AR 4K R SEM &
Fig. 5 SEM images of cigarette papers coated with xanthan gum/ inorganic flame retardant 2 composite coating
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Table 4 Properties of cigarette papers coated with xanthan gum/ organic flame retardant composite coating

wF R A MR R e m? % L4 afl bE  ABEWE/%  BSIEICU ASERKER  BE TR 5

J4R 0 92.3 97.8  -0.13 158 75.4 59.4 0 8.6
22 91.6 975 -0.14  1.64 74.9 14.6 0 8.5

. 3.7 91.5 975  -0.15 171 74.3 9.7 40 8.0
i 5.5 91.2 975  -0.15 176 74.4 5.0 85 7.5
6.7 91.1 974 016 184 73.4 — 100 73

2.6 91.5 975 014  1.62 74.9 7.6 0 8.3

1:2 3.9 91.4 975 014 1.72 74.4 6.3 75 8.0
5.0 91.2 974 016  1.78 74.0 3.9 100 7.8

2.4 91.5 975 015  1.64 74.7 7.1 0 8.5

1:4 3.6 91.4 975 -0.15  1.64 74.5 6.0 80 8.1
52 90.9 973 017 175 74.3 2.5 100 7.6

2.7 91.5 976  -0.15  1.60 74.6 6.4 30 9.1

1:5 3.6 91.5 975 -0.14  1.64 74.5 5.7 85 8.5
5.5 91.0 974  -0.17 174 74.3 13 100 8.0
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1:4, 3.6gm

S-3400 5.00 kV 5.3 mm x500 SE
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100 pm | S-3400 5.00 kV 5.5 mm *500 SE

3400 5.00 kV 5.2 mm =500 SE
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Fig. 6 SEM images of cigarette papers coated with xanthan gum/ organic flame retardant composite coating
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Table 5 Effect of coating position on flame retardancy of
cigarette paper coated with xanthan gum/organic flame

retardant composite coating
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Fig. 7 Photos of cigarette after burning with flame retardant

coating applied at different positions when coating

weight was 4.8 g/m*
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Table 6 Pilot test of cigarette paper with xanthan gum/

organic flame retardant composite coating

WA B AR W T
Wit /g - m EmEJEICU
BB ET g, A M5y
1:4 3.2 10 10.9 8.4
1:8 4.5 85 3.7 8.0

K8 rhais g il 4 19 LIP & MR eIk 25 1

Fig. 8 Combustion photo of LIP cigarette prepared in pilot test
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