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Some Considerations for Reducing Black Smoke in the Exhaust Gas
from a Diesel Engine
—Additional Report : Utilization of Antismoke Additive—
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Abstract

Recently, the tightening of an available crude-oil supply has resulted in the development of

intense consciousness for saving fuel. At the same time, some research programs have been

launched to reduce unhealthy products such as CO, HC, NOx and black smoke. To keep up with

these trends in society, the regulations affecting diesel black smoke may be greatly strengthened

in a short time. This paper discusses how to reduce the black smoke from a diesel engine, and how

much the methods for reducing the black smoke affect the engine performance. The major

purpose of the present investigation, however, is not to develop new diesel engine higly suppressed

the blacke smoke, but to properly operate existing diesel engines without further remodeling the

engine.
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3. BRKRE ¥ WuHk

A g8 #IEE B = Lubrizol-565(Alkaline

Barium Sulfonate) & 4, 3 A % 2. Barium o]

7
22.5%(wt. %) ok, o] Lubrizol-5652] AHAlgt 4
S wFEz ¥ oy
Chemical Ltd.¢] Surchem 404 (Neutral Barium
Sulfonate)2] 2<% A slwd Table 134 #r},
o] A %<& Barium Sulfonate® &1 i
(mineral oilyoll &314]7] 7o 24 3ol glo]

A% W FE Sl 4 zmw

k3 8 Surpass

Bl o A{= 7 fell @ Lubrizol-5659 A4
w]gol 0.5%, 1.5%, % 3.0%7} HEg TAA
7| A5G EAEech, aeiv Barium{b A4S

Effely] wiiol A&ulel A= 2.0%% 4717 &
| frelsiet, = 3.0%0l 48] FellAs Mg
b odofubvl el WEIRRILESE A4l B A A
A% sb5sk & 98 B4l 57 abee] A&

=7l

Table 1 Product data of surchem 404 (neutral
barium sulfonate)

Barium sulfornate, wt% 51.0
Base number 0.1
Molecular weight 1120
Mineral oil 48.8
Specific gravity at 60°F 1.00
Flash point 'F C.0.C. 360
Viscosity SUS at 210°F 500
Water, wt% 0.2
Sulphated Ash, wt% 11.5
Color ASTM dilute 6.5

Table 2 Details of diesel engine tested

Items

Specifications
Model ISUZU4BB1
Number of cylinders {4
Bore x Stroke ¢102 x110mm
Compression ratio  |17.5

Maximum output
Maximum torque

Maximum BMEP
Injection nozzle
Spray angle
Holes-diameter
Automatic timing
adv.

73.5kw/3400rpm (100PS)
235.3Nm/2000rpm
(24.0kgf-m)
0.821MPa(8.83kgf/cm?)
NP-DLLA 1525324

152°

4-¢0.32mm

9°/1000rpm to 3400 rpm
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Fig. 2 The effect of barium additive on the engine
performance (original injection timing, 22°
BTDC)
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Fig. 3 The effect of barium concentration on engine performance (original injection timing, 22 BTDC)
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