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TECHNICAL NOTES 
Chemical Pretreatment Explained  

 

 

Chemical Pretreatment 
 

 

Chemical pretreatment is the critical upstream step that dramatically improves the performance of an SPC Slant Plate Clarifier 
(inclined/lamella plate clarifier), Dissolved Air Flotation (DAF), emulsion cracking systems and other types of systems. Without it, the 
SPC relies only on natural gravity settling of larger particles, achieving modest TSS removal (typically 70–90%).  

With proper chemical conditioning, it forms dense, fast-settling flocs that settle efficiently between the plates, routinely delivering 90–
98%+ TSS removal and effluent TSS levels of 5–30 mg/L (or lower in optimized systems). Pan America Environmental strongly 
recommends chemical pretreatment for most industrial applications, as it allows the SPC to handle higher solids loadings in a 
compact footprint and raises the performance level of the SPC, DAF or other processes. 

 

Why Chemical Pretreatment Is Needed 
Suspended solids in industrial wastewater are often colloidal (very fine, negatively charged particles) that repel each other and resist 
settling. Coagulation and flocculation neutralize these charges and bind particles into larger, heavier "flocs" with higher settling 
velocities. This is especially important for: 

 Metal-bearing wastes (e.g., plating, groundwater remediation) → metal hydroxide precipitation. 

 Oily/greasy or emulsified wastes. 

 Fine silt, precipitates, or organic solids from manufacturing, food processing, or wash water. 

The SPC's short settling distance (plate spacing of 1-2”) works best with these larger flocs, which slide down the 55° plates into the 
hopper. 

 

Main Steps in Chemical Pretreatment 
A typical system uses a series of reaction tanks or an inline pipe flocculator configuration (e.g., Pan America's STAX system) with 
controlled mixing: 

1. pH Adjustment / Precipitation (if needed) 
Many metals and some solids require pH optimization for precipitation as insoluble hydroxides.  

 Common chemicals: Sodium hydroxide (caustic soda, NaOH – fast and soluble), hydrated lime (Ca(OH)₂ – lower cost but 
more sludge), or magnesium hydroxide.  

 Target pH: Varies by contaminant (e.g., ~8–10 for many heavy metals like copper, zinc, nickel; lower for some).  

 This step often consumes alkalinity and may require acid addition in some cases for fine-tuning. 

 

2. Coagulation and/or Flash Mix 
Coagulants neutralize particle charges and begin forming micro-flocs. Rapid mixing (high RPM or static mixer) disperses the 
chemical quickly.  

 Common inorganic coagulants:  

 Aluminum sulfate (alum, Al₂(SO₄)₃) – effective at pH 5.5–7.8.  

 Ferric chloride (FeCl₃) or ferric sulfate – broader pH range (4–11), good for metals and color.  

 Polyaluminum chloride (PAC/PACl) – pre-hydrolyzed, less pH/alkalinity impact, often preferred for lower sludge 
production. 

 Dosing: Determined by jar testing (typically 10–100+ mg/L depending on solids load).  

 These salts hydrolyze in water, forming hydroxide precipitates that bind particles into a matrix (sweep flocculation). 
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3. Flocculation (Gentle Mixing) 
Flocculants bridge the destabilized particles into larger, stronger, denser flocs suitable for rapid settling in the SPC.  

 Low-energy mixing (slow fence mix or gentle agitation) for 5–30+ minutes to promote collisions without breaking flocs.  

 Common flocculants: High-molecular-weight polymers (polyacrylamides).  

 Anionic or nonionic for most applications.  

 Cationic in some cases. 

 Dosing: Usually low (0.5–5 mg/L or less) – overdosing can redisperse solids or cause carryover. 

 

4. Optional Aids  

 Coagulant aids or filter aids.  

 Emulsion breakers for oily wastes.  

 Sludge recirculation in high-density sludge (HDS) systems to densify metal precipitates. 

 

Typical Process Configuration for SPC Systems  
 

Pan America Environmental offers integrated pretreatment: 

 Multi-stage reaction tanks: Coagulation → pH adjustment → flocculation (rectangular or cylindrical tanks in coated steel, stainless, 
or plastic). 

 Inline STAX systems: Compact pipe-based mixing with static mixers and precise injection points for coagulant/flocculant. 

 Metering pumps (e.g., Pulsafeeder or LMI), mixers, pH controllers, and full automation. 

 The conditioned water then flows directly into the SPC inlet chamber for even distribution. 

A common setup is a three-stage system (coagulant + pH + flocculant) followed by the SPC.  

 

How to Determine Optimal Chemistry: Jar Testing 
 

Jar testing is the standard lab-scale method to optimize chemicals, doses, pH, and mixing for your specific wastewater. It simulates 
the full process (rapid mix → flocculation → settling) and predicts SPC performance. 

 

Basic Jar Test Procedure: 

 Fill 1-liter beakers with raw wastewater. 

 Adjust pH in test jars if needed. 

 Add varying doses of coagulant (and pH agent) with rapid mixing (e.g., 200 RPM for 20–30 seconds). 

 Add flocculant with gentle mixing (e.g., 20–30 RPM for 5–15 minutes). 

 Stop mixing and observe floc formation and settling (10–30 minutes). 

 Measure supernatant (clarified water) for TSS, turbidity, pH, and visual clarity. 

 Iterate to find the best combination (lowest dose for clearest effluent and good floc that settles quickly without carryover). 

Factors to test: Coagulant type/dose, flocculant type/dose, pH, mixing times/speeds, and order of addition. Perform tests seasonally 
or when wastewater characteristics change.Expected Benefits with Proper Pretreatment 

 High-rate operation at design loading (e.g., ~0.3 GPM/ft² plate area for Pan America SPC units). 

 Dense sludge that slides easily off plates and compacts in the hopper. 

 Reduced fouling of plates. 

 Consistent effluent quality suitable for discharge or further treatment (e.g., filtration). 

 Smaller overall system footprint. 

 

Key Considerations and Potential Issues 

 Overdosing can cause pin floc (small, light particles that don't settle well) or re-stabilization. 

 Underdosing leaves fine colloids that pass through the plates. 

 Temperature affects reaction rates and floc strength (colder water slows settling). 

 High FOG or sticky solids may need additional emulsion breaking or DAF upstream. 

 Sludge volume increases with chemical addition – plan for proper handling (pumps, augers, dewatering). 

 Safety: Many chemicals are corrosive; proper handling, storage, and pH control are essential. 

 Maintenance: Occasional plate cleaning if fouling occurs despite good chemistry. 
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For Pan America Environmental SPC systems, chemical pretreatment is often supplied as a complete integrated package tailored to 
your flow rate, contaminants (TSS, metals, O&G, etc.), and discharge limits. If you provide details about your wastewater—such as 
flow rate, influent TSS/metals/oil levels, target effluent quality, or industry type—we can offer more specific recommendations on 
chemistry, typical doses, or system configuration. Jar testing on a representative sample is always the best next step for accurate 
results.  

 

 

 


