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Chargeability of Protective Flexible Intermediate Bulk Containers (FIBC)
from Static Electricity Hazards
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Flexible intermediate bulk containers (FIBCs) are widely used for the storage and transportation of powders. During
filling or discharging of FIBCs, charges accumulated on the powders and FIBCs can lead to electrostatic discharges
that occasionally resulted in ignitions and serious explosion accidents. At present, there are several types of FIBCs
with measures against the static electricity to prevent such hazards. In this paper, we discuss the safe use of different
types of FIBCs by measuring their chargeability in practically experiments.
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Table 1 Outline of different types of FIBCs.
Type of FIBCs Necessary condition Environment that can be used Necessity of earth
Type A Non-countermeasure against static It is not possible to use it in a countermeasure No
Electricity against static electricity necessary district
Type B Breakdown voltage = 6kV >MIE 3 mJ No
Type C Resistance to groundable point <1 X 10°Q = MIE 0.14 mJ Yes
Type D The ignition test pass = MIE 0.14mJ No
Breakdown voltage = 6 kV
*Minimum ignition energy.
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Table 2 FIBCs used in the experiment.
Type of FIBCs Material Size (mm) Spacing of conductive tapes Rg (Q)
Type C (All conductive) Rubber ¢ 1100 x H 1000 — <1x10°
Type C (Conductive stripe tape) Polypropylene ¢ 1100 x H 1060 10 mm (Stripe) <1x10°
Type D Polypropylene W915 x D 915 x H 1020 — —
Type B (with lamination) Polypropylene ¢ 1100 x H1060 — —
Type B (no lamination) Polypropylene ¢ 1100 x H1060 — —

*Resistance to groundable point.
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Table 3 The base-cloths of FIBCs used in the experiment of
shield performance.
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Fig.2 The outline of filling operation.
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Fig.3 Surface potential measurement during discharging.
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Table 4 Surface potential during filling.

Maximum Filling quantity
potential | 25% | 50% | 75% | 100%
(V)
Type C (All 0.0 0.0 0.0 0.0 0.0
conductive)
Type C (Conductive 1.0 — — — 1.0
striped tape)
Type D 119.7 118.6| 119.7] 1129 | 74.1
Type B 152.5 81.5 | 137.5] 152.5| 131.1
Measurement environment
Temperature:8.7~12.2°C

Relative humidity:34.1~48.2%
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Table 5 Surface potential during discharging.

Maximum Occurrence
potential | electric current
kV) 1A)
Type C (All conductive) 0.8 -3.22
Type C (Conductive striped tape) 14 -2.48
Type D -23.4 —
Type B (With lamination) 119 -
Type B (No lamination) 150 —

Measurement environment
Temperature:9.3~13.8°C
Relative humidity:35.8~64%
F 6 FEHIREOD 10 pF FEARERAENEHE R
Table 6 Critical separation of 10pF electrode during filling.

Distance(cm)
Maximum Filling quantity
25% | 50% | 75% | 100%
Type C — — — — —
(All conductive)
Type C (Conductive — — — — —
striped tape )
Type D 78 68 78 78 39
Type B 104 68 93 104 65
Measurement environment
Temperature:8.7~12.2°C

Relative humidity:34.1~48.2%
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Fig. 6 Shield performances by overall and one-side conductive
materials.
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Fig. 8 Steady-state surface potential shielded by strip-patterned
conductive tape.
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Fig.9 Shield performance by grid-patterned conductive tape.
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Fig. 10 Steady-state surface potential shielded by grid-patterned
conductive tape.
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