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Contamination of Discharge Electrodes in a Precipitator Collecting
Carbon Soot
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The soot deposition on the corona wires is the most difficult problem in an electrostatic pre-
cipitator collecting carbon soot from diesel engines. It is hard to remove even with a strong
hammering, and degrades the collection performance. It is observed that the deposition in this
particular case of carbon soot occurs primarily by the transfer of the particles reentrained from
the fluffy soot layer on the collecting electrode. The deposition takes place on to the local
area where corona discharge is weak or does not exist, and it tends to propagate to the neigh-
bouring areas by suppressing corona activity. Hence, the deposition is hard to occur on the
positive corona wire or on the very fine negative corona wire with intense corona activity
because of the uniformity in distribution of corona discharge along the entire length of the wire.
In the case of negative corona wires with ordinary diameter, the deposition can take place on
the areas between the corona spots, even when the corona activity is strong. The corona
discharge of both negative and positive polarities indicates a counter-effect of removing the
carbon soot deposit from the discharge electrode. This self-cleaning effect is due to the chemical
oxidation of the soot by active oxygen species or ions, and also to the mechanical vibration of
the wire. Hence, the whole deposition process is subjected to the competitive actions of the
deposition and self-cleaning effects. Electric heating of corona wire indicates a strong effect
of avoiding soot deposition. Its mechanism may be thermal repulsion of soot (thermopheresis),
enhanced chemical oxidation and sputtering effects, increased corona activity and its uniformity
in distribution, and the enhanced corona vibration of the wires appearing when heated.
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Fig. 1 Tree-like soot deposition on
electrode (belt stopped).

collecting

(a) belt stopped

(b) belt moving at 2cm/s

(c) belt irrigated with water (belt stopped)

E=-6kV/cm, vgas=0.25m/s, Tgas=50°C, after 120 min and inlet soot concentration=120 mg/Nm?
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Fig. 2 Variation of soot deposition mode on wires affected by soot deposition on collecting

electrode.
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(a) clean wires

(b) contaminated wires (after 120 min)

WELFLE 6% H55 (1982)

(©) inside view of MBEP (after 120 min)

E=—6kV/cm, vgas=0.25m/s, Tgas=50"C, vbern=0 cm/s, deorons=0.5 mm¢ and inlet soot concentration=120 mg/Nm3
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Fig. 3 Soot deposition on negative corona wires. (belt stopped)
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(@ clean multi-needle electrodes, (b contaminated multi-needle electrodes (after 120 min; upper needles remain sharp
and active while lower ones are covered with soot and dead), (¢) inside view of MBEP,

E=—6kV/cm, vgas=0.25m/s, Tgas=50°C, vne1t=0 c¢m/s and inlet soot concentration=120 mg/Nm3
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Fig. 4 Soot deposition on negative multi-needle electrodes. (belt stopped)
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(@) after 40 min
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Fig. 5 Variation in soot deposition rate with different wire diameters. (belt stopped)

(c) after 120 min
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Fig. 6 Time increase in soot deposition ratio for
different wire diameters. (negative corona
and belt stopped)
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(a) after 40 min

H6% M58 (1982

(b) after 120 min

E=+6kV/cm, vgas=0.25m/s, Tgus=50°C, vnets=0cm/s and inlet soot concentration=120 mg/Nm3
B 7 MBS oBEAC kA IEAKE0ER (EEM; <4 b5 LkECEE)

Fig. 7 Variation in soot deposition rate with different wire diameters. (belt stopped)
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(@) initial soot contaminated wire

() self-cleaned wire (after 30 min)

E=-8kV/cm, 110°C, 1 atm in air
X9 NABKEROAEN " » i X5 ATEE

Fig. 9 Negative corona-induced self-cleaning of soot contaminated wire.

(a) initial soot contaminated wire
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Fig. 10 Positive corona-induced self-cleaning of soot contaminated wire.
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