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7. Electrostatic Properties of Spraying Devices - Spray Cans

and an Airless Paint Sprayer*
by Mizuki YAMAGUMA**

Abstract; According to our survey on accidental explosions and fires due to electrostatic sparks in
industrial processes, about half of these are related to spraying devices, such as hand-held spray cans and
paint sprayers. Spray cans used for the liquid-penetrant testing (PT) and airless paint sprayers, especially,
are found to be the dominant ignition sources. A variety of measurements were carried out in order to
clarify the electrostatic properties of these devices. The results for spray cans and an airless paint sprayer
are summarized as follows:
(1) Spray cans

The charge generation was greatly affected by the polarity of the liquid materials, the solid fine
particles suspended in the solution, the bore of the nozzle, and the temperature. One of the PT spray cans
containing fine silica powder produced current and charge above 50 nA and 30 puC/kg, respectively, at
a high temperature (ca 30°C). Such levels are quite dangerous when an operator is not grounded. When
two popular propellents, liquefied petroleum gas (LPG) and dimethyl ether (DME), were compared,
DME was found to generate a charge that was considerably higher than that generated by LPG. This
was probably because DME is a polar compound that enables dissolution of numerous ions. By slightly
enlarging the bore of the nozzle, the charge was drastically reduced, which suggests that an antistatic
version of a spray can could be devised with a minor modification of the current nozzle.
(2) An airless paint sprayer

Paint containing glass flakes was sprayed at various values of liquid pressure while the size of the
nozzle orifice was changed. The spraying current and the specific charge of paint mist reached as high
as 200 nA and 1.6 pC/kg, respectively. In some cases, not only the level but also the polarity of the
static charge changed when the size of the orifice was changed. When the dilution ratio of the paint was
changed to 10 wt% from the original 3 wt%, the spraying current increased ca five fold. The electric
potential of the sprayer in operation in conjunction with the human body, when they were electrically
isolated, reached over 12 kV within 30 s. These findings revealed that the spraying apparatus must be
maintained to assure safety, because it is always possible that a high level of static charge could be
generated.
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Table 2 Ingredient of Paint and Diluent.
BH B LOBRREORS
Liquid Ingredient Ratio [wt%]
Vinyl ester resin 51.7
Pigment (two kinds) 16.8
Paint Glass flake*3 19.9
Additive 42
Styrene monomer 6.9
Hardening agent 0.5
Diluent Xylene 100

*3 Pparticle size distribution: < 45um: 25%, 45~300um: >70%
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Table 3 Bore-sizes and materials of nozzle button
assembly for spray can.
JRIVDIEE S XKL DOME

Nozzle Push button
Name - - -
diameter Material Material
(mm) (color) (color)
Small metal bore 0.6 Ni-galvanized brass PE (white)
Large metal bore 0.8 Ni-galvanized brass PE (white)
Small resin bore 0.4 PE (red) PE (red)
Large resin bore 0.46 PE (yellow) PE (white)

PE: Low-density polyethylene

Small metal bore
Large metal bore
Small resin bore

Large resin bore |

160

[:TE[EN]

120 - -
Temp.:20.4 ~ 22.2 °C

Humid.:47.5 ~ 70.2%

80 F

39.6
40 F
16.8 223
46 gg
0F D i

-40

Mean spraying current (nA)

257

Developer (B-D) Penetrant (B-P)

Fig. 9 Suppression of spraying currents by widening
thenozzlebore.
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I7LAZBEBOFTEFEICHT 2/ ALEXORE

Mozzle tip: G531

O Dilution ratio: 3%
| | < Dilution ratio: 10%
I | --@- Difference (10% - 3%)

..... T T T T T

120 140 16 200
Liquid pressure [kg/cm?]

(a) Spraying current

0.8 ——————— ————— ——————— .
— o (’4%? Dilution ratio: 3%
2 os 0 Gs31 8
S <& (G543 /’/
= ________-—Q
= 0.4 o]
3
£ 0.2
=
S ool -
ksl
o
&-02
2
G -0.4
L
=
o -06
o
%]
_08 L T T i =, i -
80 100 120 14 160 180 200 220 240
Liquid pressure [kg/cm?)
(b) Specific charge of paint mist
— 2.0+ | O Dilution ratio 3% Nozzle tip: G331 e
2 < Dilution ratio 10%
o --@- Difference (10% - 3%)
< 161 o o ‘-"_.,/§
= 1.2F e 1
© 0.8 L
a
-
3]
© 0.4
2
2
S 0.0
o
=
[ - L
o 0.4
o
7]
OB e T R
80 100 120 140 16 180 200 220 24
Liquid pressure [kg/cm?]

(b) Specific charge of paint mist
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