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Assessment at dust explosion hazard of epoxy powder coatings
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Abstract: The explosion sensitivity and severity parameters of epoxy powder coatings with different particle sizes under
different mass concentration and spray pressure were studied using 20 L sphere, Hartmann tube and Godbert—Greenwald
(G-G) furnace. The results show that the lower explosion limit ( LEL) is nonmonotone with the increasing of particle
size, and LEL is 30 ~40 g/m’. The explosion pressure increases first and then decreases with the increase of concentra-
tion. The particle size has no significant effect on the maximum explosion pressure, but the maximum pressure rise rate
decreases with the increasing of the particle size. The minimum ignition temperature (MIT) of dust cloud and minimum
ignition energy ( MIE) of dust cloud increase monotonously with the increasing of particle size, while the MIT decreases
with the increasing of powder injection pressure.
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Fig.1 Morphology under 20 times microscope
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Tab.1 Particle size distribution of epoxy powder pm

AL do.1 do.s do.9
0~32 10.589 20. 606 37.252
>32 ~50 22.752 41.267 69.005
>50 ~63 35.737 51.379 73.558
>63 ~75 35.997 55.332 79.413
>75 ~98 37.023 60.210 96. 880
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Fig.2 20 L sphere testing device
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Fig.4 Godbert-Greenwald furnace
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Fig.5 Explosion pressure curve

TERG P & B R AR Bk 2 A — R B HI 3R 4
MR, BV 2= R R B E A R —
REWRPE MR R 7, 8 I — i [ A e AR R ST
AR BOE [HAER . T 10 IRSLH, W E N

B B R EARIRBE SR IE , AR E AR 4 2 B B/
RKRER

TERRE B RUK RER T, A0 2B IR B Tk BE 4k 4
SRy, BRI T HELE 10 WA & AR be R
BRXE . BR/ADRUKBEN T 10 AU KR M i BE R
(E,,m]) MELE 10 WA KK RAKFER (E,,m]) Z
[A] o

N T SE R i LB IR R K BE 2 ] R 22
B, A3 R GEHHRUE E, (m)) B3R AE 5K BEFI R

No

E,=10(1gE, ~1[E,] (1gE, - 1gE,) /(NI +I) [ E,] +
1), (1)

KA ILE, UK RERN E, B UK SR B
(NI+D)[E, ] N RKRERAN E, S50 BAK.

SCIG I PR B SRR AR I A B R B, 15 R
BEFIR 977 0Rs i Btre i R B 58 B e IR BE L AR
JE RN SRR RS . SRR
B, R PR 194 s 0 2 O 2 B PR 3 S R R
WE AP, TS R 7 o K URE ) 0 A
KRBT, ERAAEE KRR, RFFE
Ko 25 PRI BE 4 S I, BB 10 RSZ KR
BN KM IR B AR R = i iR KR

2GR

2.1 BERNE
2.1.1 Btz GRESRIEE T %0

WA GB/T 16426—1996 5L J5 ¥ % A [ B 42
YU BT A ) e B B B 2803 AR B X T 0 0 3 B4 5
BB, PRI B YR BE ORI AR XS oo 18] 6 SR
[RIALAR Ky 22 B R VR BE R KR LR SR AR P

071

- e @
0.6 F i - ey e i
k4
2 o5t |/
S:t 0.4 z ~a— 0~32 pm
e et >32~63 um
T 03l j/ e >63~98 pn
0.2 . . . . .
0 500 1000 1500 2000 2500

S /(g m?)

6 FEHZENLHEEREBEENLRE
Fig.6 Relationship between concentration and

explosion pressure with different particle sizes
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Fig.7 Relationship between concentration and
dp/dt with different particle sizes
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Tab.2 LEL of epoxy powders with different particle sizes

RLAEE L/ wm B/MBKEREE/ (gom ™)
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BT/ INBURL ] ) T SR AE R B2, /N RST IR SEORE
FHABCRE RN, RMATES . KRR E
M ARTEA IR B F A RO AR F 8D, B R
TR/, B 564, B DA B AR MR YR BE SR R
RifE 32 ~63 pm MIRER TG RERIE

TEh , BARIRKEVR BE B SE B B R P 2 10 KJ
RSk AN RPRLAR T B ) B AR VR BE 22 A K, 7]
RERAJCKMRER T K, R R KIT S R
WERLBEFHEBEST D, TRAEFE TR A
%P,

2.2.2 HEERDEKRRKEE

Z IR EN 13821 3¢ F &/ A K BB & 1A AR
HISZ I BRI RLAR X MIE (5200 , 7835 — 55 K fE
BT 451347 300, 600, 900, 1 200.1 500, 1 800,
2400, 3 000 g/m’ & 8 /™ B W S SL 5, B
ML 10 1R,

AFEPRLAR R R B KRB IR 25 R an & 8 P
HERT A, AR REEE RN R, BEm &/
HARR SRR RBE BT T & BEREN
75 ~98 pm B}, IR KBERIERE EA. X2
TR K/ SO R A AR I LR TE AR, By
DRI K, R TEARRER , 58S Rl AR d A
Xt4E/N B 05 R B AR TR BE TS A RS, BT
PLREOR ARSI N R B R R TR .



1

FICH, 4 AR ARUBHR S R PP 85

140
120 |
100 |
80 I
60 |
40 |

20 t '/

Ef5/m)

0~32 32~50  50~63  63~75  75~98
A4 Y Bl pm
8 AEHEHREMAKL MIE LR
Fig.8 MIE of epoxy powder with different particle size
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Tab.3 MIE of epoxy powder with different

particle size and pressure

FARE KW EE/C
BifR/ pm
0.1 MPa 0.09 MPa 0.08 MPa
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Tab.4 Evaluation standard of German

explosion index method
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Tab.5 Explosion hazard grade corresponding to
explosion synthesis index method

FER A FHRBIRE KRR N R
5 <0.2 <0.5 <0.1
g 0.2~0.1 0.5~1.0 0.1~1.0
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T >5.0 >2.0 >10.0
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