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• Based in Glasgow, Scotland, United Kingdom, E.U.
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• Begg Cousland established 1854.
• Head Quarters and Technical centre are located in Glasgow.
• First Knitted Wire Demisters made in 1950.
• Specialisation in Mist Elimination from 1965.
• Gas Cleaning Know-How developed from 1980.
• Begg Cousland srl (Italy) is our main production facility for the last 12 years.
• Agreement with Benvitec Environment in 2015 for BlueFil® Phase Separation 

mesh.

Company Profile - Highlights
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Begg Cousland Envirotec Sales Office 
Glasgow , U.K.

Begg Cousland srl Factory
Santorso, Italy

Company Profile
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Begg Cousland Envirotec
Section 1

Range of Mist Eliminator Types for 
Sulphuric Acid Plant Absorbing Towers



• Since 1960s Begg Cousland have made fibre bed mist eliminators (Candle Filters), 
to collect liquid mist below 3 microns, even sub-micron.

• The fibre beds are made of a variety of fibre diameters and lengths, selected in 
each case to give the desired / optimum balance of energy requirement and 
efficiency. Generally more efficiency means more energy or more cost.

• Mist Eliminators in a Standing or Hanging arrangement, are mostly used in 
Absorber Towers. High Velocity Standing type can be used in Final Absorbing 
Tower service.

Mist Eliminators / Candle Filters
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• Standing Type Arrangements suitable for Final Absorbing Towers

Mist Eliminators / Candle Filters
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• Standing Type Arrangements suitable for all Absorbing Towers

Mist Eliminators / Candle Filters
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Standing* Type Fibre Beds for FAT
ØHigh Velocity Types

• G25 Glass Fibre - Velocity 1.0 – 2.0 m/s
(3.3 – 6.6 ft/s)

• 100 % Collection > 3 µm
• 90 % Collection 1 – 3 µm
• 70 % Collection < 1 µm

• B12 Glass Fibre - Velocity 0.3 – 0.5 m/s
(1.0 – 1.65 ft/s)

• 100 % Collection > 3 µm
• 95 % Collection 1 – 3 µm
• 80 % Collection < 1 µm

Mist Eliminators / Candle Filters
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Standing Arrangement

Mist Eliminators / Candle Filters

Suitable for all 
Absorbing 

Towers

Hanging Arrangement
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• Standing Type Arrangements suitable for all Absorbing Towers with 
Brownian Diffusion fibre types

Mist Eliminators / Candle Filters
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Xtra-flow standing arrangement 
with inner concentric candle

Flow from Inside to Outside
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• Hanging Type Arrangements suitable for all Absorbing Towers with Brownian 
Diffusion fibre types

Mist Eliminators / Candle Filters
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Xtra-flow hanging arrangement 
with inner concentric candle

Drain tube and 
liquid seal pot

Drain tube (for 
draining into a trough)

Drain tube with 
flanged connection

Flow from Outside to Inside
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Standing or Hanging Type Fibre Beds for IAT or FAT
ØBrownian Diffusion Types - Velocity 0.05 – 0.25 m/s

(0.16 – 0.82 ft/s)
• B14 Glass Fibre
• B14W Glass Fibre (Rope Wound)
• C14 Carbon Fibre (Mat Wound)

• 100 % Collection > 3 µm
• 99 % Collection < 3 µm

• TGW15 Glass Fibre
• B14W+ Glass Fibre (Rope Wound)

• 100 % Collection > 1 µm
• 98 – 99 % Collection < 1 µm

Mist Eliminators / Candle Filters
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• High Throughput (HTP) Bolted Panel Type Arrangements ‘suitable’ for Absorbing Towers

Mist Eliminators / Candle Filters
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Modern Safety-First Panel Type Arrangement

• No tower entry
• No bolting inside tower
• Fast change-out capability

• NORACID, Chile (New)
• Dundee Precious Metal, Namibia (New)
• UBE, Spain (Retrofit)

Mist Eliminators / Candle Filters
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Begg Cousland Envirotec
Section 2

Other Factors to consider when 
choosing a Sulphuric Acid Plant 

Absorbing Tower Mist Eliminator.



Mist Generation
Temperature influence on particle size 

• The large temperature difference between 
the gas and acid causes the 
thermodynamic formation of mist in 
absorbers because the vapour pressures of 
H2SO4, H2O and SO3 all change and this 
creates small sized mist.

Gas in @ 180 – 220 °C

Acid in @ 70 – 80 °C
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Candle Filter I.A.T. Duty

= 10,000 to 
30,000 mg/Nm3
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Xtra-Flow Arrangements Limitations

• There are limits to the exit velocity linked to 
the inlet liquid load for all types of mist eliminator, 
to avoid re-entrainment.
• For Standing Type Xtra-Flow designs the critical 
velocity is at the top area of the inner fibre bed 
cylinder.
• For Hanging Type Xtra-Flow designs the critical 
velocity is around the top area of the inner fibre 
bed cylinder.
• Care must also be given to inter-bed velocity.

Mist Eliminators / Candle Filters
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Xtra-Flow 
Hanging

Xtra-flow 
Standing
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Xtra-Flow Arrangements Limitations
• For hanging type Xtra-Flow designs the critical velocity 

is around the top area of the inner fibre bed cylinder.

Mist Eliminators / Candle Filters

• HRS Tower Xtra-Flow 
hanging type retrofitted 
with C14 Carbon Fibre.

• Inlet mist load was more 
than 12,000 mg/Nm3, so 
high re-entrainment risk.

Inner Candle of hanging 
type Xtra-flow Candle
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Candle Filter F.A.T. Duty

= 1,000 - 2,000 mg/Nm3

= 1,000 - 2,000 mg/Nm3

= 1,000 - 2,000 mg/Nm3

= 700 - 1,000 mg/Nm3
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High Velocity Candle Filters?

• Most High Velocity Candle Filters capture 100 % of particles >3 µm at design conditions.
• High Velocity Type can save equipment cost (tower size as well as filter size and 

quantity), and at the same time energy cost (usually lower ΔP than Brownian Diffusion 
type).

• They have performance limitations for:
• Minimum velocity 
• Maximum velocity
• 1 - 3 µm particle size capture
• <1 µm particle size capture
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Should you use them?
• Most High Velocity Candle Filters capture 100% of particles >3 microns at design 

conditions.
• They have performance limitations for:

• <1 µm particle size capture (see brown vs. clean sticks below)

High Velocity Candle Filters?
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Some problems arising from wrong / 
failed IAT filters:
• Increase in <1 µm mist and mist load to 

FAT filters. 
ØAnd if those FAT filters are high velocity 

type, then there will be a negative effect 
on stack opacity.

High Velocity Candle Filters?
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• Low gas speed can be critical to all types of Candle Filter:-

• Brownian Diffusion Mist Eliminators operate optimally in the range of 30 – 100 % 
of design velocity, e.g. 0.06 - 0.18 m/s (0.2 - 0.6 ft/s).

ØProvided there is a sufficient degree of fibrebed saturation, full efficiency can be            
reached even below the 30% point. 

• High Velocity candle filters work by Impaction, so only have a 50 % turndown 
capability, and therefore a narrow range of velocity, e.g. 1.0 - 2.0 m/s (3.3 - 6.6 
ft/s) to achieve a good efficiency.

• What happens at start up or other low volume condition?

High Velocity Candle Filters?
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NOx and Hanging Type Candles

• Use HT4 type flanged drainpipe.

• Add collector piping - to drain NOx                                                    
acid separately from the Product Acid.

• Add collector pan rings to the bottom                                     
plate - to minimise NOx drips.

Candle Filter NOx Duty
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Collector 
pan rings

HT4 with flanged 
drain pipe

Collector piping to 
drain Nox acid
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NOx and Hanging (and Standing) Type Candles

• Nitrosylsulfuric Acid (NOHSO4) forms crystals 
below 73 °C (163 °F) when insufficient H2O is 
present to prevent (or to dissolve) them.

• Use wetting ring system to pre-wet fibre beds at 
start-up to avoid crystallisation of NOHSO4 .

• Use wetting ring system at shutdown to flush out 
the contaminated acid, to avoid the crystal 
formation when the fibre bed dries.

Candle Filter NOx Duty
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Note: opaque 
crystals are not 
visible when 
trapped in white 
fibre bed.
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Thin fibre bed Candle Filters?

• The original research on fibre beds (ICI) proved that 99.9 % of the mist 
capture in a fibre bed (mist above 1 micron), was done after 25 mm (1”) 
of fibre bed when a high density fibre was used, with fibres less than 10 
microns diameter, at speeds less than 0.25 m/s (0.82 ft/s).

• The fibre beds were a minimum of 50 mm (2”) thick to have a safety 
margin. 

• The safety margin can save you from loss of efficiency issues due to 
upstream process upsets, gradual blockage by solids, etc. 
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• There are some variations to fibre beds offered now to 
reduce pressure loss by:

• Reducing some, or all, of the density
• Reducing the bed thickness

‘Mat’ fibre bed 
sealing failure

Weak ‘mat’ 
structure failure

Thin fibre bed Candle Filters?
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• There are some variations offered now to reduce pressure loss by:
• Providing repack on site possibility

Efficiency 
vs. true 

Brownian 
type? 

Sleeve form ‘mat’ Small diameter type too close –
re-entrainment

Thin fibre bed Candle Filters?
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Demisters & Co-Knit Mesh Pads

• Some older Double Absorption plants still have mesh pads in the FAT.

• Some Single Absorption plants which have a Tail Gas Scrubber or ESP, use a mesh 
pad in the Absorber Tower.

• Pure mesh pad type Demisters using knitted wires in metal and fluoroplastic only 
collect liquid droplets of 5 microns and larger.

• By adding fibre yarn (such as Glass or Teflon Fibre) as a co-knit material along with 
the wire, you are able to collect smaller liquid droplets, but only in the range of 2 -
5 microns.
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Demisters & Co-Knit Mesh Pads
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• Demisters and Coalescers, can be a single or 
double stage arrangement.

single stage 
system

2 stage system
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• An alternative to knitted wire mesh pads are structured wire mesh pads, 
e.g. BlueFil®.

Demisters & Co-Knit Mesh Pads
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Knitted wire mesh 
in ETFE

Knitted wire mesh, 
layered to form 

mesh pad

Bluefil® structured 
wire mesh in ETFE

Bluefil® structured 
wire mesh layered 
to form structure 

mesh pad
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BlueFil® Phase Separation Mesh 
Standard Operating + Performance Data

Style Velocity Range
(m/s)

Pressure Loss 
Range

(mm H2O)

Efficiency 
> 10 µm

Efficiency 
> 5 µm

Efficiency 
> 3 µm

Efficiency 
> 2 µm

MX 99-10 2 – 5 7.5 - 20 99 % 70-85 %

MX 99-5 2.5 – 3 15 - 50 100 % 99 % 70 – 90 %

MX 99-3 2.5 – 3 40 - 150 100 % 100 % 99 % 80 – 85 %

MX 99-2 2.5 – 3 60 - 250 100 % 100 % 100 % 99 %
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Operating Guide + Performance Data

Mesh Pad Type Velocity Range 
(m/s)

Pressure Loss Range 
(mm H2O)

Particle Size 
Efficiencies

1 stage Knitted Wire 
Demister

1.0 – 3.0 40 - 120 100 % > 5 µm

2 stages Coalescer + 
Demister

1.0 – 3.0 50 - 120 100 % > 5 µm
99.5 % 2 – 5 µm

1 stage BlueFil® Meshpad 1.0 – 3.5 30 – 100 100 % > 5 µm
99.5 % 3 – 5 µm

So 1 stage BlueFil has +/- same efficiency as 2 
stages of conventional knitted mesh pads

BlueFil® Phase Separation Mesh 
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Section 3
What happens if a Sulphuric Acid 

Plant Absorbing Tower Mist 
Eliminator fails?

Begg Cousland Envirotec



Candle Filter Failure
Some problems arising from wrong / failed IAT filters :
• Gas-Gas Heat Exchanger & duct blockage & corrosion

Sludge in duct after IAT 
(Sulphate Sludge)

Sludge being removed 
from duct

Gas-gas heat exchanger when 
candles have failed (sulphate 
visible blocking & corroding tubes)
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Candle Filter Failure
Some problems arising from wrong / failed FAT filters:
• Visible plume from the stack

Failed sealing of HV candles Visible solids blocking 
in HV candle

Visible Plume
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Candle Filter Failure

Some problems arising from wrong / 
failed FAT filters:

• Visible plume from the stack?
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Candle Filter Failure
Some problems arising from wrong / failed FAT filters:
• No visible plume from the stack !
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Some problems arising from blocked FAT filters:
• Acid spitting from the stack
• Rising ΔP trend

Where do the solids come from?

Candle Filter Failure
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Summary

If you want clear stack emissions like these 
(and yes, the plants were running J) then 
don’t cut corners.
• Use the mist eliminator type with the best 

balance of efficiency vs. energy after 
properly understanding the process duty 
involved.

• Use the mist eliminator type that allows 
optimum performance at all operating 
regimes.

• Don’t be distracted by innovations that 
don’t like dirty service conditions, which 
will inevitably happen.
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Thank you all J
For more information please meet me here or go to: 

www.beggcousland.com

http://www.beggcousland.com/

