
 

5 Pitfalls for Technical Teams Evaluating Sulfuric Acid 

Scrubbers for Emission Control 

Sulfuric acid mist remains a persistent challenge across fertilizer production, metal 

processing, sulfuric acid manufacturing, and chemical processing industries. The issue is not 

limited to visible emissions; fine acid droplets contribute to accelerated corrosion, fouling of 

downstream equipment, and recurring maintenance in gas handling systems. 

A sulfuric acid scrubber is therefore not a commodity selection. It is an engineered 

gas–liquid separation system where mass transfer performance, droplet capture efficiency, 

pressure drop, and material durability must be evaluated together. Procurement decisions 

driven primarily by capital cost frequently overlook lifecycle performance variables that 

determine long-term operating stability. 

Understanding common evaluation pitfalls helps technical teams develop specifications that 

align with both compliance requirements and sustained plant reliability. 

What Is a Sulfuric Acid Scrubber and Why Is It Used? 

A sulfuric acid scrubber is an emission control system designed to remove sulfuric acid mist 

and related acid aerosols from industrial exhaust streams. Depending on process conditions, 

systems may incorporate Fiber Bed mist eliminators, structured packing, or high-efficiency 

coalescing media to capture fine droplets prior to discharge. 

Sulfuric acid mist control relies on fundamental separation mechanisms including inertial 

impaction, interception, coalescence, and gravitational drainage. In high-performance 

systems, droplet growth and drainage behavior are as critical as initial capture efficiency. 

Because sulfuric acid aerosols are often submicron to fine-micron in scale, system selection 

must consider collection efficiency across a realistic droplet size distribution, not a single 

design point. 

1. Underestimating the Impact of Pressure Drop 

Pressure drop is one of the most underestimated variables in sulfuric acid scrubber 

evaluation. 
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Every increment in system resistance increases fan energy demand and directly impacts 

lifecycle operating cost. In many installations, energy consumption over time exceeds initial 

capital expenditure, particularly where high-efficiency mist elimination is required. 

Technical evaluations often prioritize collection efficiency while underweighting hydraulic 

performance. However, excessive pressure drop can introduce secondary issues including: 

●​ Reduced system throughput 

●​ Increased fan and motor loading 

●​ Elevated operating cost 

●​ Reduced operational flexibility 

A properly engineered sulfuric acid scrubber balances droplet capture efficiency with 

acceptable pressure drop across the full operating range, including fouled or partially loaded 

conditions. 

2. Overlooking Material Compatibility in Acid Service 

Sulfuric acid environments impose aggressive corrosion conditions that vary significantly 

with concentration, temperature, and moisture content. 

Material incompatibility can result in premature failure of: 

●​ Mist elimination media 

●​ Structural supports 

●​ Fasteners and internals 

●​ Gaskets and sealing systems 

●​ Drainage components 

A common oversight in sulfuric acid scrubber selection is assuming material suitability based 

on nominal operating conditions. In practice, transient conditions—startup, shutdown, and 

process upsets—often define the true corrosion envelope. 

Material selection must therefore account for the full operating spectrum, including acid 

concentration swings and localized condensation zones where corrosion rates can be 

significantly higher. 
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3. Selecting Based Only on Design-Point Performance 

Many sulfuric acid scrubbers are optimized for a single set of design conditions. While 

performance at design flow is important, real-world systems rarely operate at steady-state 

conditions. 

Variations in gas flow rate, acid mist loading, temperature, and production demand can 

significantly influence separation efficiency. 

A robust sulfuric acid mist control system should maintain stable performance under: 

●​ Turn-down and turndown conditions 

●​ Startup and shutdown cycles 

●​ Process upsets and transient loads 

●​ Variable production rates 

Systems that rely heavily on narrow operating windows often exhibit reduced efficiency 

outside design conditions, leading to intermittent emissions and inconsistent compliance 

performance. 

4. Improper Sizing of Sulfuric Acid Mist Eliminators 

Sizing is a critical determinant of sulfuric acid scrubber performance. 

Undersized systems typically operate at excessive gas velocities, increasing re-entrainment 

risk and reducing droplet capture efficiency. Oversized systems, on the other hand, may 

introduce unnecessary capital cost and suboptimal hydraulic distribution. 

Key sizing variables include: 

●​ Gas velocity distribution 

●​ Mist loading rate 

●​ Droplet size spectrum 

●​ Collection media geometry 

●​ Drainage capacity 
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Accurate sizing must also consider future process variability, not only current operating 

conditions. This includes potential production expansion or changes in upstream process 

chemistry. 

Properly sized sulfuric acid mist eliminators maintain efficient separation while preserving 

stable hydraulic conditions across the operating envelope. 

5. Prioritizing Capital Cost Over Lifecycle Performance 

Initial capital cost is often the primary driver in procurement decisions, yet it rarely reflects 

total cost of ownership in sulfuric acid service. 

Lifecycle cost is influenced by: 

●​ Energy consumption (pressure drop) 

●​ Media replacement frequency 

●​ Corrosion-related maintenance 

●​ Emission compliance risk 

●​ Unplanned downtime 

Lower-cost systems frequently achieve savings at installation but incur higher operating and 

maintenance costs over time. In sulfuric acid scrubber applications, long-term reliability is 

typically governed by corrosion resistance and hydraulic stability rather than initial purchase 

price. 

A lifecycle-based evaluation provides a more accurate basis for selecting systems that 

support sustained compliance and operational continuity. 

Key Engineering Variables Affecting Sulfuric Acid Scrubber 

Performance 

Performance is governed by the interaction of multiple process parameters: 

●​ Inlet gas flow rate 

●​ Sulfuric acid mist concentration 

●​ Droplet size distribution 

●​ Gas velocity through collection media 
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●​ Pressure drop characteristics 

●​ Material compatibility and corrosion resistance 

●​ Drainage efficiency 

●​ Collection media architecture 

●​ Operating temperature and process variability 

Each variable influences separation efficiency and must be evaluated as part of an 

integrated system design rather than in isolation. 

Supporting Reliable Sulfuric Acid Mist Control 

Effective sulfuric acid emission control depends on more than nominal efficiency ratings. 

Long-term performance is determined by the balance between droplet capture efficiency, 

pressure drop, corrosion resistance, and operational stability across real process conditions. 

Avoiding common evaluation pitfalls allows technical teams to specify sulfuric acid 

scrubbers that deliver consistent compliance performance while minimizing lifecycle cost 

and equipment degradation. 

Kimre™ Clean Air Technology applies decades of experience in Fiber Bed filtration, mist 

elimination, and gas–liquid separation systems to sulfuric acid mist control in demanding 

industrial environments. Designs emphasize collection efficiency, corrosion-resistant 

construction, and hydraulic stability to support reliable long-term operation in critical acid 

gas applications. 
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