210094
050003

Recent developments in electrostatic

protection technology for the powder production industry
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Abstract
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LIU Shang-He? FAN Bao-Chun'
Institute of Power Engineering Nanjing University of Science and Technology Nanjing 210094  China
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Powder electrostatic hazards may cause large scale disastrous accidents so their prevention is an

important research topic for the development of the national economy. In recent years there has been much pro-

gress in the measurement of powder electrostatics

studies of powder electrostatic charging and discharge spar-

king powder electrostatic hazard assessment and the classification theory of powder electrostatic hazards. Pre-

ventive safety measures have been developed based on quantitative analysis of the actual hazards encountered

during the process of powder handling and these technological improvements have greatly benefited the powder

industry.
Key words

velopment

1996

33 2004 10

electrostatic protection powder industry hazard assessment safety technology

100

1982
1989 200
320
20%

20 80

1960 1989 30

* 19832030
2003 - 11 -24 2004 -04 - 15
¥ . E-mail zhoubenmou@ sina. com

research de-

15%

- 759



1960 1969 9.
37% 1970 1979 3.13% 1980
1989 87.50%
13 2
d  100pm
d < 100pwm
1—4
38.71% 32.26%
16. 13% 60%
12.90% .
24
346
100 wm 10*—10°
20 50

- 760-

Maurer 1979
Ciba

d >0.5mm
0. 5mm



1940 50

1952 1975

177
37
29
40
40
107"—107* C/kg
3
4—7

3.1

33 2004 10

3.2
& U
13
3.3
14 15

716 17

11 12

- 761-



3.4
20 80
19 24 33
3.5
1
0.025mJ 2
3mJ 3
10mJ 4
30mJ 5
1] 6

10].

- 762-

20—23

17—19

eq

ef

7 14 16 20 23

3.6

724 25



4.1

24 26 41 44

4.2

33

2004

27—33

34—37

10

724 44

38 42

Wang Dong — yan. Hazards and control countermeasures in Chi-
na. In Proceedings of the 6th international colloquium on dust

explosions. Shenyang Northeastern University Press 1994. 1

1999.10 Liu SH LiuZ C Wei G H et al. Elec-
trostatic theory and protection. Beijing Publishing company of

weapon industry 1999.10 in Chinese

1990. 7 Standing Department of CSCA. Explosion pro-
tection and prevention for industrial dusts. Beijing Science
Press 1990.7 in Chinese

2000 29 5 304 Liu SH Tan W.
Wuli Physics 2000 29 5 304 in Chinense
2000 29 6 364 Sun K P. Wuli Physics
2000 29 6 364 in Chinese

1999. 142
Tan F G Zhou B M. Investigation of the powder electrostatic
hazards and protection in Europe. In Ma F ed. Modern tech-
nology of electrostatics. Xian Xi’an Press 1999.142 in Chi-
nese
2002 8 138 Zhou B M. Chinese
powder science and technology 2002 8 138 in Chinese
Watson P K. Journal of Electrostatics 1997 43 67
Bailey A G. Journal of Electrostatics 1993 30 168
Jones T B et al. Journal of Electrostatics 1999 22 231
Juliusz B G. Journal of Electrostatics 1994 32 297
Juliusz B G. Journal of Electrostatics 1997 42 231
Bassani L et al. Journal of Electrostatics 1997 41 401
Schwenzfeuer K. Journal of Electrostatics 1997 40&41 383

763-



15
16
17
18

19

20
21

22

23
24

25

26

27

28
29

764-

Maurer B et al. Journal of Electrostatics 1989 23 25
Glor M et al. Journal of Electrostatics 1989 23 35
Glor M. Journal of Electrostatics 1997 40 511

1999.30 Tan W. Research develop-
ments in ESD radiation field. In Ma F ed. Modern technology
1999.30 in Chinese

12 260 Huang J

of electrostatics. Xi’an Xi’an Press
2000

S. Journal of ordnance engineering college 2000 Supp. Aug.

2000 12 260 in Chinese

Siwek R et al. Safety Progress 1995 14 107

Zhou B M et al. A new type of movable electrode electrostatic

ignition energy apparatus. In Proceedings of the 6th interna-

tional colloquium on dust explosions. Shenyang Northeastern U-

niversity Press 1994.257

Piotr Wolanski et al. Minimum explosive concentration of dust-

air mixtures. In Proceedings of the 6th international colloquium

on dust explosions. Shenyang Northeastern University Press

1994.206

Glor M. Journal of Electrostatics 1996 30 123

Glor M et al. Loss prevention and safety promotion in the

process industries 1996 11 44

Jones T B Chan S. Journal of Electrostatics 1993 22 199

GJB2527-95. GJB2527-95.

Electrostatic protection measures for ammunition. STC of

national defence. in Chinese

ISSA Prevention Series No. 2017 E . Static Electricity Igni-

tion hazards and protection measures . D-69115 Heidelberg

Germany 1996

Siwek R. Journal of Loss Prevention 1996 9 81

Moore P E. Journal of Loss Prevention 1996 9 3

1~150mm 1~1000mm;
1~50mm
5~200mm

5~200mm
5~200mm(

30
31
32
33

34

35

36

37

38

39

40

41

42

SMA

Moore P E. Journal of Loss Prevention 1997 9 13
Crowhurst D et al. Journal of Loss Prevention 1997 9 113
Vogl A. Journal of Loss Prevention 1996 3 17
Siwek R. Latest development in explosion protection technolo-
gy. In Proceedings of the 6th international colloquium on dust
explosions. Shenyang Northeastern University Press 1994. 35
VDI Guideline 2263 Dust fires and dust explosions. Hazards-
Assessment-Protection measures Beuth Berlin and Koln May
1992
ISO/DIS 6184 Explosion protection system-Partl Determina-
tion of explosion indices of combustible dusts in air. Internation-
al Organization for Standardization 1985
ISO/DIS 6184 Explosion protection system-Part2 Determina-
tion of explosion indices of combustible gases in air. Internation-
al Organization for Standardization 1985
ISO/DIS 6184 Explosion protection system-Part3 Determina-
tion of explosion indices of combustible feul/air mixtures other
than dust/air and gas/air mixtures. International Organization
for Standardization 1985
Guideline VDI 3673 Part 1 Pressure release of dust explo-
sions. Beuth berlin July 1995
NFPA 68 Venting of deflagrations. 1978 and 1988 edition Na-
tional Fire Protection Association Quincy Massachusetts USA
TEC802-22. EMC for industrial process measurement and con-
trol equipment. Part 2 electrostatic discharge requirement. 1991
. 2000 12 110
Zhou B M Tan F G. Journal of ordnance engineering college

2000 Supp. Aug.2000 12 110 in Chinese

1999 9 36 Mei Q. Journal of
Chinense Safety Science and Technology 1999 9 36 in Chi-

nese

49
B #306
010-88096218 / 88096217
010-88096216
100080
www . goldway . com. cn
optics@goldway . com.cn

sms@goldway . com.cn



