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Abstract :

cloud explosion parameter test device was used to conduct experimental research on the lower explosion limit of tapio-

To prevent the explosion of tapioca starch in its production and operation,a 20 L spherical tank dust

ca starch. The effects of ignition energy, injection pressure and mass concentration on the lower explosion limit of tap-
ioca starch were studied. The results showed that with the increase of ignition energy,the lower explosion limit of tap-
ioca starch decreased,and the minimum concentration of tapioca starch explosion was 25 ~35 g/m’. Under different
injection pressure,with the increase of ignition delay time,the lower explosion limit of tapioca starch showed a V type
variation tendency. For some of the delay time periods,the lower explosion limit of tapioca starch showed a V type
variation tendency. Whereas for the other delay time periods,the lower explosion limit of tapioca starch fluctuated ir-
regularly.
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Fig. 1 20 L ball type dust explosion parameter testing device
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Fig. 2 The particle size distribution of tapioca raw starch
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Fig. 3  Physical diagram of Tapioca raw starch
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Fig. 4 Electromicroscopic diagram of Tapioca raw starch

251 =0.0004x’-0.0582x+2.61 70.40
i 1035
£ 20F R’=0.9281 0.30 cf
@15} o BETIR {5 2
= wBIEIES {020
=10} . loas
fe= o &
£ 951 2 0.10 pig
B 0.05
0 1 1 1 1 0
0 20 40 60 80 100

=120 ms, p=1.3 MPab¥, K RER /]

K5 t=120 ms P =1.3 MPaH},
SR BERE S ARETERRIE TR R A
Fig. 5 Diagram of the relationship between ignition energy and
the lower explosion limit of tapioca starch when the ignition

delay time is 120 ms and the powder pressure is 1.3 MPa
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Fig. 6 Diagram of the ignition delay time and
the lower limit of tapioca starch explosion when

the powder pressure is 0.4 MPa
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Table 1 Lower explosion limit of cassava raw starch at different ignition energies

Sk AKEER  WORIES, Rk JEKEIE J3/ MPa

fitm/J fsf/ms MPa JiiE/ g 1R H2 IR H3 IR SEIH
2.1 0.09 0.105 0.108 0.101

10 2.3 0. 345 0.360 0.321 0.342
1.3 0.104 0.119 0.139 0.120

20 1.5 0.278 0.294 0.286 0.284
0.9 0. 146 0.141 0.135 0.140

40 120 1.3 1.1 0.278 0.258 0.238 0.258
0.7 0. 101 0.112 0.124 0.112

0 0.9 0.156 0.158 0.162 0.158
80 0.5 0.102 0.113 0.09 0.101
0.7 0.152 0. 155 0.153 0.153

100 0.5 0.103 0.112 0.108 0.105

f e 1 A1, Bl s KRB B BN, A i 3 &2 BHBENH 0.4 MPa BRG] mUNEER

AR AR K BRI, D DR i KRB AR 9 38 Rl DA L
A KRR RO SR [ P AR BB RR , 7 A B
Z I BN D) I8 A BB o [RI Fl
kA2 BRI R R, BEASARAE ™ AL YRR K IR TR, T
BEA IR BIHRKERRE 1 22 B R AR AE LR —Fh G
MRS, ERR Y RS T 0k R RS 5
FRKE BT A2 24 R KCRE B 21 80,100 j i,
0.5 g MIASE TN BB RIRIE , DLW A TE R 145
KE R IRAMEAE 0.5 ¢ 20.7 g Z[H], fr LIS A
BYERAE T BRVR BE e /IME R 25 ~35 g/m’
2.2 RUKGER RS [E) X A E i M L =R HE TR Y
e

KR L KRB R 10 T, BEE A KCHE IS I ]
A 50 ms 100 ms 150 ms , 7E3X =A™ 5 K AER I [A] 5%
PF R0 5 5 B Wit s /10 0.4 MPa 0.8 MPa,
1.2 MPa 1.6 MPa B ARZEJEH AUMRAE BRI, X5
AIAER NG 2 3.4.5.6 Fr7 B 35 b 0 a2 i
i<k, & 5.6.7.8.9,

AHiE R T ARE R HBETRE
Table 2 Lower limit of explosion of cassava raw
starch under different ignition delay time when

the dusting pressure is 0.4 MPa

SUKIER Bk HEYETE J1/MPa

f/ms  JFi/g H510 2 3 TFIIE
3.2 0.105 0.104 0.108 0.106

>0 3.3 0.178 0.168 0212 0.186
2.2 0.098 0.102 0.105 0.102

100 2.4 0.309 0.278 0.284 0.290
2.6 0.071 0.133 0.080 0.095

150 2.8 0.293 0.274 0.256 0.274

MIE 6.7 8.9 AT LI E WHLE ), 24 g [ 2 1
Wit 5, K FEE S R (] Py 9 K, M S R s 48 m 5 45,
Kfg A 10 T, F#E FEIR B[] 100 ms ., W5 0R & )
1.2 MPa [ SZEG AR T B/ IME N 90 ~95 g/m’;
W J1 % 0.4 MPa 0.8 MPa 1.2 MPa.1.6 MPa
B, E6.7.8.9 MILAE AR S ILMIEME R >
0.9, A B BT ; 7E7E HEIR I E] 50 ms W s 7
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Table 3 Lower limit of explosion of tapioca starch
powder under different ignition delay time

when the dusting pressure is 0.8

EOREER Rk EYETE 71/ MPa
f/ms  Jiit/g 510 2w B3 FIIE
2.7 0.107 0.104 0.082 0.098
30 2.8 0.422 0.414 0.378 0.404
2.2 0.121 0.108 0.115 0.115
100 2.4 0.244 0.232 0.258 0.243
2.8 0.092 0.105 0.108 0.101
150 3.0 0.339 0.287 0.319 0.315

x4 HEMEANA 1.2 MPa FAR RN
IR B ] % 4 TARZE M IR ME T IR1E
Table 4 Lower limit of explosion of tapioca starch
powder under different ignition delay time when

the dusting pressure is 1.2 MPa
BOKIER  Ha $EVEH 1/ MPa

f/ms  BU/g 12U I W CPIME
2.6 0.098 0.108 0.125 0.110

%0 2.7 0.325 0.318 0.286 0.309
1.8 0.106 0.09 0.118 0.106

100 1.9  0.192 0.214 0.186 0.197
2.4 0.086 0.134 0.112 0.110

150 2.5 0.234 0.198 0.276 0.236

x5 HBMIENA L6 MPa B ARRE SN
IR B i8] S T ARE R MR IE T IRE
Table 5 Lower limit of explosion of tapioca starch
powder under different ignition delay time when

the dusting pressure is 1.6 MPa

FAGER  #y4 SBRIEE )/ MPa

Bf/ms  JEE/g 1R F2w HI3IW EHME
3.0 0.137 0.142 0.127 0.135

50 3.1 0.368 0.324 0.286 0.332

2.4 0.122 0.098 0.108 0.109

100 2.5 0.226  0.234 0.237 0.232

2.7 0.094 0.113 0.123 0.110

150 2.8 0.275 0.312 0.258 0.281

2.3 BMREANZEMHLREET R

BB RJCK IR KRR 10 KT, BEE WU )
70.4 MPa 0.8 MPa, 1.2 MPa,1.6 MPa 7% U4~

WA 3 25 A 3 35 5 1 A5 3 A5 I SR I ]y
50 ms.100 ms. 150 ms Bsf A ZE A5 2 194 KE T FRAE
I E R AR 6.7 .8 Firan , B 2 b i Bl 22 1l i
Mk, anE 10,1112,

R 6 LHANERREEA 50 ms B
AEBEHENFHTAE RO HEBETRE
Table 6 Lower limit of explosion of tapioca starch
powder under different dusting pressure conditions

when ignition delay time is 50 ms

e kb HEKE I )3/ MPa

FJj/MPa Jiht/g 551K 520 H3 K CFHIE
0.4 3.2 0.105 0.104 0.108 0.106
' 3.3 0.178 0.168 0212  0.186
0.8 2.7 0.107 0.104 0.082  0.098
' 2.8 0.422  0.414 0.378 0.404
L2 2.6 0.098 0.108 0.125 0.110
' 2.7 0.325 0.318 0.286  0.309
L6 3.0 0.137 0.142 0.127 0.135
' 3.2 0.368 0.324 0.286 0.332
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Fig. 7 Diagram of the ignition delay time and
the lower limit of tapioca starch explosion when
the powder pressure is 0.8 MPa
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Fig. 8 Diagram of the ignition delay time and
the lower limit of tapioca starch explosion when

the powder pressure is 1.2 MPa
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Fig. 9 Diagram of the ignition delay time and
the lower limit of tapioca starch explosion when

the powder pressure is 1.6 MPa
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Table 7 Lower limit of explosion of tapioca starch
powder under different dusting pressure conditions

when ignition delay time is 100 ms

i1 ik HNEH 1/ MPa
J&J)/MPa Jitit/g 51 52K B3R TFHME
2.2 0.098 0.102 0.105 0.102
0-4 2.3 0.309 0.278 0.284  0.290
2.2 0.121 0.108 0.115 0.115
0-8 2.3 0.244 0.232  0.258 0.243
1.8 0.106 0.096 0.118 0.106
1.2 1.9 0.192 0.214 0.186 0.197
2.4 0.122  0.098 0.108 0.109
1.6 2.5 0.226 0.234  0.237 0.232

* 8 LSAIERRETEZ 150 ms B A [E

B E N R TARE RSB IIRIETRE
Table 8 Lower limit of explosion of tapioca starch
powder under different dusting pressure conditions

when ignition delay time is 150 ms

Wk B J&NEE J1/MPa
HJi/MPa Fiiht/s SE1 K (B2 B3 CFIE
2.6 0.071 0.133  0.08  0.095
0-4 2.8 0.293  0.274 0.256 0.274
2.8 0.092 0.105 0.108 0.101
08 3.0 0.339  0.287 0.319 0.315
2.4 0.086 0.13 0.112  0.110
2 2.5 0.234  0.198 0.276  0.236
2.7 0.094 0.113 0.123  0.110
o 2.8  0.275 0.312  0.258 0.281
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Fig. 10 Diagram of the relationship between the injection
pressure and the lower limit of tapioca starch explosion

when the ignition delay time is 50 ms
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Fig. 11 Diagram of the relationship between the injection
pressure and the lower limit of tapioca starch explosion

when the ignition delay time is100 ms
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