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6 . Measurement of Electrostatic Properties of Flexible
Intermediate Bulk Containers*

by Tsutomu KopamMa**, Mizuki YAMAGUMA** and Shonosuke Kamacur***

Abstract . Because of their reasonable price and usefulness, flexible intermediate bulk containers
(FIBCs) are commonly used in industry for handling bulky stuffs such as powders and pellets. They,
however, often cause serious accidents such as fire and explosion due to the electrostatic discharges
during emptying process. In order to collect scientific data for future regulations or standards for anti
-static FIBCs, an intensive research on the electrostatic properties of FIBCs using a life-size apparatus
was carried out. The noticeable results obtained from the experiments are as follows :

(1) An antistatic FIBC made of rubberized or plasticized textile, which are dominantly used in
Japan, if not electrically grounded, generated so much electric charge on its body that it was possible to
bring about an energetic discharge incendiary even to a dust cloud. When it was properly grounded, the
content was given more electric charge than when it was not grounded.

(2) Another type of antistatic FIBC, which is made up of insulating plastic textile with thin
conductive threads, sufficiently reduced static electricity on both the container body and the content when
it was grounded. This was probably because of the ions produced by the feeble corona discharges

occurring along the conductive threads during emptying process.
Keywords ; Dust explosion, Flexible intermediate bulk container (FIBC), Electrostatic discharge
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Fig. 1 Schematic diagram of experimental apparatus
for emptying an FIBC.
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Fig. 2 A typical scene of experiment.
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Table 1 List of FIBCs and inner bags used in experiment.
SERRICEER L -7 L O L NS
g Electrical properties
g Thick - Resistivity Tribo-charge
Type of FIBC & Base material Shape/ | ness density [¢C/m?] Remarks
g. Use [mm] 7 . R
5 Volume Surface with with
[Q - m] [Q] Nylon | Acrylic

Conducting PVC Polyester- | cylinder/ s s B _ Carbon-
rubberized textile CR tarpaulin running 0.75 8.5x10 1.2x10 1.1 0.91 black added
Conducting cylinder/ - _ ~ Carbon-
plasticized textile CP | Polyethlene one-way 0.65 7.1x10% | 2.8X10° 0.86 0.52 black added
Conducting thread | CT square/ 10 13 B Stripe
mixed textile (A) | (A) Polypropylene one-way 0.40 | 5.5X10 4.4X10 1.1 0.42 threads
Conducting thread | CT v square/ - . _ - Cross
mixed textile (B) (B) Polypropylene one-way 0.50 1.7x10? | 4.0Xx10 1.8 2.1 threads
Insulating textile | IT | .
(‘j‘f)“ ating  textile (a) | Polypropylene z?]‘éﬁzféy 0.65 | 1.2x10° | 5.6X10* | -1.8 2.7
Insulating textile | IT Pol len. square/ NM NM NM NM NM
(B) (B) olypropylene one-way
Insulat_ing ) IR PVC Pglyester— cy]in'der/ NM NM NM NM NM
rubberized textile tarpaulin running
Inner bag (A) ({AB) Polyethlene square 0.10 | 2.0x10% | 3.2x10* -0.79 -5.0 Insulating
Inner bag (B) (%B) Polyethlene square 0.07 2.0X10' | 2.0X10 0.40 0.29 Anti-static

*NM : not measured

Fig. 3 Appearance of CT (B) type FIBC fabric.
CT (B) BT L ar4initE

Uiz B 4 Y BOBERMPERBE 28 (SEMHHE
WA 74 FTRCEBESh w29 (CT (A) kU
BTRCEEsnTw2aY (CT (B))) ZFRL

Z2EDI-HI1c CT (B) 04&MiosE% Fig. 312577,
¥/, WBETOFERPESEZERL T, RV zFL 8
WL 2f (IB (A) RU'IB (B)) 2#EMHEL .

25z, 1ERD THBH, HERMIC, MREEEH
MRBERPHEHOMDICHEBL, HHFo~ry »
DEBEERAT, BEIRERDET 4BTHD, E
RSN UERSEMI Table 25 5 AXRT EBY
Thb,

3. FBERRUEBE

3.1 JLarexRrLy pOEEIEYE

AEBRCE S N REBMN R UEREDE% Table
2E L, TheTF—2rdbiz7vary EHD
BAHEEM VY NOBREOBMRZEH L
DOH»Fig. 4 TH5, ZORED L2, BHE M X
DUIFD 4 DD I N— AR EERATz,

(1) ZvarvEE, Ry b EHIZEBEN/NEV
s N—7 (Fig. 4 DETO¥HR)
TRCEBHBERBETEHWEETHY, #

WRTIR DX D R AROFEN LHSERTH 5,



—38— EEZ LA RS NIIS-SRR-NO.17 (1999)

Table 2 Surface potential and charge amount obtained by experiment.
KBRTHELNEERNEBRI LRV Y POEFE

3 o Emp- Surface potential Charﬁe of

& | Type of FIBC g tying [kV] pellet

g and innerbag g‘ time Upper part Lower part Drain Pellet | Total per kg
' ) Init. | Max. | Final | Init. | Max. | Final | Init. | Max. | Final | Final | [xC] [nC]
1 | IT(A) +IB(A) No 5.6 -10 -52 -38 -2 -20 -18 -0.5 | -35 -16 34 13 26

2 |CR No 7.5 0 -53 -37 0 -50 -30 0 42 -25 15 3.8 7.6
3 | CT(A) No 12 0 -12 -11 0 -9 -8 0 -8.5 -7.5 3.3 3.2 6.4
4 | IT(A)+1IB(B) No 5.1 -2 -64 -37 -0.5 | -35 -30 0 -32 -17 66 13 26

5 | CT(A) Yes 12 0 -1 -0.6 0 0 0 0 . -0.3 0 12 7.1 14

6 | CR Yes 6.3 0 0 0 0 0 0 0 1.5 1.2 45 16 32

7 | IT(B)+IB(A) No 30 5.8 | -55 -52 16 -23 ~20 4.7 | -50 -39 38 13 26

8 |CP Yes 4.9 0 -0.1 0 0 2 0 0.2 1.8 0.7 | 61 17 34
9 [ CT(A)+IB(A) | Yes 24 0 1.2 ] -5 0 -4 4 -1 5 4 53 8.9 18
10 | CT(B)+IB(A) | Yes 3.1 0 0 0 0 -5 -4 -0.4 7.9 -0.2| 53 5.5 11
11 | IR No 2.7 -0.3 | -52 -38 -0.1 | -28 -28 ng** -62 -23 63 12 24
12 | IT(A) +IB(B)+ST* | No 5.5 0 -52 -41 ng** ng** -16 ng** ng** -16 56 5.5 11
13| IR No 27 -0.7 | -52 ~32 -0.5 | -36 -16 ng** -37 -11 25 16 32
1471IR No 52 -0.8 | -53 -52 ~0.5 | -42 -42 ng** ng** -52 30 14 28

ST* © Static eliminator, ng** : failed or unable to measure
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Fig. 4 Categorization of electrostatic properties accordirng to the
FIBC potentials and peliet charges.
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Fig. 5 Typical potential change pattern for an isolated
conducting FIBC during emptying.
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Fig. 6 Typical potential change pattern for an insu-
lating FIBC during emptying.
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at the center of the heap.
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