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Table 1 Parameters of different types in the polyvinylpyrrolidone resins family

name molecular weight content of nitrogen/% carbon number with side chain alkyl number HLB
PVP 1 8000

PVP 2 30000

PVP 3 5000 2.0~3.0 30 1 6
PVP 4 8600 2.9~3.6 20 1 8
PVP 5 7300 2.0~3.0 16 2 10
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H H emulsifier constitute
— s e
Hor R Fonbe ksl Lecithin 1 Soya bean lecithin
22 HIMARNFEFALF] R 2 ml(0.5 g) RS Lecithin 2 stearin/behenyl/ palmitic acid/stearic acid/lecithin/
ecithin
SIGEER BT S 1 ~ S KIRFERTLIERINARIZLAL lauryl alcohol/myrislyl alcohol/mixture of cetanol
FI4351% PVP 1 ~PVP 5, Lecithin 3 Soya bean lecithin
o Soya bean lecithin/ethoxylate diglyceride/
F2 BZHME AR FLAL T R i 43 B4 Lecithin 4 mixture of proplenyl glycol
Table 2 Effect of different polyvinylpyrrolidone emulsifiers Lecithin 5 lecithin( self-emulsifying liquid crystals)
on dispersion of wax phosphatidylcholine/phosphacellubitol/
stable time content of wax Lecithin 6 unsaturated fatty acid/vitamin/mineral
No. ) ) phenomenon o
/min separating out/ml (from Soya bean lecithin)
1 0 1.0 nauve
2 0 1.0 lark > e HE S 5 =
P R4 IIBBER LTI B S HALLIE
3 8 0.4 dark yellow
4 4 0.6 dark yellow Table 4 Effect of different lecithin emusifiers
5 4 0.6 dark yellow on dispersion of wax
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stable time

complex emulsifier phenomenon
/min

Lecithinl + NC 0 dark yellow, brown grain
Lecithin 2 + NC 5 dark yellow
Lecithin 3 + NC 0 dark nauve
Lecithin 4 + NC 0 flat brown
Lecithin 5 + NC 3 dark yellow
Lecithin 6 + NC 0 dark yellow, brown grain

3 BEHERPIARRIRILEH

H LA AR E PR 52 56 m] R, X PVP SEFLALH],
LA PVP 3 U5 1) 3 BOSCR o foclif o AR S50 00 H e fo
MRG L&A FALH PVP 3 B B 425 i fuik £ 5L
RIS , [ 25 521 LA 50 P 0 A 2% ol
LR o SRR EE TNT S8 Hfoh 10 g -
0.5 g, B 1 ~3 AR PVP 3 B FLARBBONLS
T RROICR I . EXTLE, [ 4 25 1 7 A& FLAR R
WEAE TNT w3 Ai A O EE 4

HIE T ~3 AL B PVP 3 AL B3, 4 AY
IYRCEAVERE I, A 0.25 ¢ PVP 3 I, FUAR R H A
PE TR RO 2 R BE BN B A3 2] FLARCR:
B 5 SR AN A 3 B R R T BB T REFE
AEFEIY FRIF PVP 3 FEA R Fp oA AR ST S50,



266 S - 7/ N ERVE S
IS ESCEN R =Y A HE 5(a) FIE 6 (a) AT LIE H, 78 B KEZSfAi fb ik

Xof FE 5 FLAR TR 5 AN & S AR O O 2 A ] (& 1
~3 & 4) A5, LA PVP 3 Byl A kst T i AE TNT
H A B LA BOR , W N A B &), {H PVP 3
AR E— D I R (R

S HIAEF XTI Lecithin 2 | Lecithin 5 B2—%[ 1k
FIFHMIN NC #9525 FLAC IS IR B LRI A SO0
SEREAT TOULDNAXS HE, Horh TNT 508 1) &5 543531 Ay
10 g #10.25 g, Z5FALH & NC0.25 g,

ZHin ABE—F AL Lecithin 2 il Lecithin 5 [}, {& &
) FLACBCR A AR, BRI 5 BB AR
AKL

HE 5 (b) 6(b) FTLLE 2], S ECI7 HinA NC J5
B BFLAROR B AR Bk 5 5(a) (6(a) #
Fb , U TERR PR i 5 S 22 BE AN HL A A 85
157, 3RW] NC 5 Lecithin 2 YR 753 { F s AT fef 5 14 3 K
ROR AR

E1 #0.25 g PVP3 i &l 2
FLARMRHOWZ 4 (800 x )
Fig.1 Microstructure of emulsion

containing 0.25 g PVP 3 (800 x )
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Fig.2  Microstructure of emulsion

containing 0. 125 g PVP 3 (800 x )

K3 £0.083 g PVP 3 i
FLARMR O ZS 4 (800 x )
Fig.3 Microstructure of emulsion

containing 0. 083 g PVP 3 (800 x )
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Fig.4 Dispersion of wax in TNT(120 x )
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Fig.5 Microstructure of emulsion with Lecithin 2 (120 x )
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Fig. 6  Microstructure of emulsion with Lecithin 5(120 x )
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Fig.7 Effect of PVP 3 on microstructure of composition B
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Table 5 Formula of composition B

formula TNT/g RDX/g wax/g Lecithin 2/g Lecithin 5/g NC/g
composition B basic formula 20 30 1 0 0 0
containing Lecithin 2 + NC 20 30 1 0.1 0 0.3
containing Lecithin 5 + NC 20 30 1 0 0.1 0.3
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Fig.8 Microstructure of composition B

with no Lecithin( 120 x )
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Fig.9 Microstructure of composition B with Lecithin(120 x )
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Research on Dispersion and Emulsification of Wax
Caused by Emulsifier in Composition B

WANG Li-giong', ZENG Qing-guo', WANG Xiao-ning',
HUANG Hui*, HUANG Yong®, HU Run-Zhi’

(1. National Key Laboratory of Prevention and Control of Explosion Disasters,
Beijing Institute of Technology, Beijing 100081, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China
3. Spaceflight Technology Corporation, the 42th Graduate School of 4th Academe, Xiangfan 441003, China)

Abstract; By experiments of emulsification stability and observation of microscope photographs, effects of
two kinds of emulsifier polyvinylpyrrolidone and lecithin on dispersion of wax in composition B were stud-
ied. It is concluded that polyvinylpyrrolidone can decrease surface tension of wax effectively and disperse
wax in melting composition B in small wax drop,but make color of the system darken. While adding leci-
thin in the system,change of the color isn’t obvious,but stability time of the system is shorter. However,
the mixture composed of lecithin and NC is a good complex emulsifier for dispersing wax in composition B
and doesn’t result in color change of the system. The differences between microstructures without emulsi-
fier,with single emulsifier and with complex emulsifier are given in this paper.

Key words: physical-chemistry; polyvinylpyrrolidone; lecithin; dispersion and emulsion; wax; micro-
structure ; composition B
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