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Troubles of Glass Lined Equipments by Static
Electricity and Countermeasures against It
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Masamitsu Sawada

In the last decade, about twenty five cases of troubles have occured on glass lined equip-
ments by static electricity. This static electricity is produced by three ways; collisions of °
contents themselves, frictions of contents and lined glass surface by agitating, and carrying
from outside of a reactor. Then straged static electricity causes various spark discharges at
the interface of contents and a lined glass or between a lined glass surface and a base metal.
These spark discharges break the lined glass like as chipping or pinhole.

This report mainly shows the examples of these troubles and countermeasures against the

static electricity.
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Table 1 An example of series of frictional electrification
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Metals Fiber Natural matter Synthesis resin
) (3] (7] (3]
Asbesto
Hair
Glass
Mica
Wool :
Nylon
Rayon
Lead
silk
%otton
em|
P Wood
Skin
Glass fiber
Zinc Acetet
Aluminium
Paper
Chromium
Ebonite
Iron
Copper
Nickel
Gold Gum Polystyrene
Vinylon
Platinum Polypropylene
Polyester
Acryl
Polyethlene
Polyvinylidene | Celluloid ” -
Cellophan
Vinyl chloride
Polytetraphloroethylene
] ] () (=)
v 7R Vol. 34 No. 8 (1990/12)



30000 T T -

25000F

o 1st. test
o 2nd. test

20000

15 000

Voltage [V]

10 000

5000
1

0

100 700 30 200

Time {sec.]
E1E HRHRRY - SR

Fig. 1 Relation between agitating period and potential
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Fig. 2 An example of relation between agitating speed
and potential
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Fig. 3 Relation between volume resistance of glass and
temperature
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Table 2 The list of troubles by static electricity

No. | Ve 3 Tip speed | Temp. ¥ 1 w2 ) Tip speed | Temp. #1 2
o Ve Contents m/s ‘C | Location of defects | Phenomena of defect Remarks No. | Vessel M Contents m/s ‘C | Location of defects | Phenomena of defect Remarks
Ligroin, Dipping pipe and level Polyethylene, Pinholes occur at the
1 2 powders, - - |ABCG P, S (Numberless) | sensor were made of | 13 35 | hexane, - - |ARH P (Many) downstream of nozzles
ete. metal. etc. with vessel wall.
Benzene, N-hexane, powders, ) Ch liminatioz
2 2 sulfouric acid, - - |A P, S (Numberless) 14 3 n-cycrohexane, - — |AB P, C (Many) arge climinaling
elc. ete. agent was added.
Polypropylene, toluene Polyethylene,
3 2 acetic anhydride, - - |[BC]J P (Numberless) 15) 16 carbon tetrachloride, |17—33| 130 {AFH P (Many)
pyriding, benzene solvent, etc,
Heptane, Benzene, toluene, A worker observed
47 55 butanol, - - JIJ P (Many) 16 18 | heptane, powders, - — |ACGI P {(Numberless} |spark discharges from
etc. efc. view window
Carbon tetrachloride,
5| 4 x@m%m - | = |EF P (Numberless) 17| 7 | polyoropylene, 55 | 120 [ABGEI | P (Numberes)
polvethylene, etc.
Toluene, powders, ‘Toluene, nitrobenzene, .
6 15 | hydrochloric acid, 16—61| — |ACFGI P (Numberless) 8 3 methylethylketone, 19—6080-13)D,G, H,1 P, (32 pieces)
e, polyethylene, etc.
Plastics, . Pure water; clorine, Pinholes i di
7 4 | hydrochloric acid, - — 1ABC P (Numberless) 19| 13 palyethylene, surface - - |BC P,C (Many) oes Mnereasec in
elc. active agent, etc, spite of Ta repairing.
Salvent, Xylene,
8] U powders, — — |B P (Numberless) 20 3 powdets, —  |170-180; D P (6 pieces)
ete. ete. "
- . Hexane, . .
Polypropylene, _ _ | o . Pinholes occur just
9| 60 e, F P (Many) 21| 15 :glvent, powders, 53 mw |C P (2 pleces) below inlet nozzle.
. Hexane, " .
Plastics, ! | Pinholes occur just
0 — - g 3
1 3 ete. B,G1 PS (Many) 2| 12 Z(l)ivem, powders, 50 60 |C P {3 pieces) below inlet nozzle
N-heptane, Hexane, ’ Baftles de by
1| 6 |solvent, - — |aD P,S (Numberless) 23| 20 | globular silica, 21-67] 130 |G P (0 pieces) atties were made by
ete. ete. metal.
Polypropylene, Paraformaldehyde,
12) 4 butadiene, - - |GF P {Numberless) 24 8 sulfouric acid, - — JACFEGHI] P {103 pieces)
etc. etc.
%2 -
A : Vessel wall near liquid surface
. . g —D
B : Middle hight of vessel wall Glass ) C
C : Bottom of vessel Base metal
D : Drain nozzle
E : Inlet nozzlle s S Glass |l = P
F : Shaft of 1mpeller Base metal Base metal )
G : Blades of impeller
H : Shaft of baffle
I : Blades of baffle = 5
J : Tip of baffle ]
Q@H A Static mark
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