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Abstract 

Sugar mill bagasse fired boilers which are not fitted with 
devices to reduce the concentration of flue gas particulates 
produce high lcvels of stack particulate emissions. To meet 
statutory emission standards it is therefore necessary to 
install flue gas dust collection equipment. Emission tests on 
a bagasse fired boiler equipped with a wet sieve-plate flue 
gas scrubber are described and the results presented, proving 
the effectiveness of this type of dust collection equipment. 

Introduction 

Bagasse fired boiler flue gas particulate emissions before 
dust collectors are usually between about 8 000 and 12 000 
mglNm3 (Chang and Lee, 1991). This level of emission is 
unacceptable from an environmental point of view, and some 
form of dust collection is therefore essential. 

Different countries have differing statutory maximum levels 
for bagasse fired boiler stack emissions. For example, in 
South Africa the limit is 200 mg/Nm3 (Anon, 1985), where- 
as in Australia the limit is 250 mg/Nm3 (personal communi- 
cation). 

The statutory limits and financial restraints dictate the choice 
of dust collector type, with secondary considerations being 
the preferred method and cost of handling and disposing of 
the collected particulates. 

A problem associated with dust collectors for bagasse fired 
boilers is the predominance of smaller particles inthe gas to 
be cleaned (Allan, 1981). This increases the difficulty of 
removing the necessary proportion of particles. 

Alternative collector types 

The types of dust collectors which could be used on sugar 
mill boilers are: 

Dry cyclones 
Wet scrubbers of various types, for example: 

venturi 
irrigated sieve plate 
wet cyclones 
water surface impact 

Bag filters 
Electrostatic precipitators. 

Costs of the different types of scrubber vary considerably, as 
shown in Table l .  

Table 1. Approximate relative costs of collector types (personal 
communication). 

Type of collector ~ 

1 Electrostatic ~rec i~ i ta to rs  10.0 1 

Approximate 1 

Bag filters 

The costs given in Table 1 do not include the equipment 
required for handling and disposal of the collected dust, 
which could affect the relative costs depending on specific 
installation requirements. 

5,o l 

Table 2. Typical emission performance of collector types. 

l Baa filters 1 4 0  (estimated) l 

Type of collector 

Dry cyclones (medium efficiency:~ 
Dry cyclones (high efficiency) 
Wet scrubbers 

1 Electrostatic precipitators 1 <50 (estimated) 

Typical particulate 
emission level 

(mg/Nm3) 
600 (estimated) 
450 (Allan, 1981) 
100 (Allan. 19811 

Characteristics of alternative collector types 

Different types of collectors also offer different levels of per- 
formance efficiency, as shown in Table 2. 

Dry cyclones are subject to high wear rates because of the 
relatively high proportion of abrasive grit in the particulates 
being collected. The combustible nature of much of the par- 
ticulates collected can lead to fires in the collection hoppers. 
This raises the possibility of refiring the collected material, 
but this is seldom practised in South Africa because the abra- 
sive grit collected with the combustibles leads to excessive 
boiler tube erosion. 

The performance of even the higher efficiency dry cyclone 
type does not meet the required emission level in South 
Africa, because of the high inlet burden and predominance of 
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Table 3. Summary of results. 

Despite various attempts it was not possible to obtain mean- 
ingful inl'ormation on the inlet dust burden to thc scrubber. 
This was because thc inlet duet did not have a suitable 
straight run before and after the sampling point and the read- 
ings were subjcct to unacceptable variations. 

Boiler steaming rate 
Actual volumetric flow (m3/h) 
Dry standard vol. flow (dsdlh) 
Avera e as velocity (mls) 
Water content (% vlv) 
Average stack temperature ("C) 
Avera e stack pressure (mm Hg) 
Particulate concentration (ma/dsm3) (i 
Particulate concentration i m i l ~ m ~ ) '  
Mass flow of particles (kglh) 
% isokinetic (90 to 110% allowable) 

Discussion of results 

85 
203 784 
122 845 

8,57 
24 
68 

757,04 
41 

65 
206 959 
126 152 

8,70 
23 
69 

751,92 
39 

The particulatc cmission lcvels of the irrigated sieve platc 
scrubbcr were all below the statutory limit. The particulate 
emission levels and the moisture content increased as the 
boiler steaming rate increased, indicating that the eff~ciency 
of the particulatc removal process and of the mist eliminator 
decreased at higher loadings. 

95 
220 666 
123 450 

9,28 
29 
74 

758,34 
89 

28 

Further tests are desirable to determine the inlet dust burden 
and the inlet and outlet particle size distribution. 
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