
 

www.aquabond.ca - Division of Dimachem Inc., 3258 Marentette Ave., Windsor, Ontario, Canada – Tel: 
416-754-7211 

                                                  ABI Deck Basics 
 
 
Let’s start with a simple question: what is wood? 
 
Wood is the structural tissue that makes up the stems and roots of trees and shrubs, built 
primarily from cellulose fibers bound together by lignin. Think of it as a natural composite 
material: long, strong fibers glued together by a tough, waterproof binder. 
 
What Wood Is? (in terms of cellulose and lignin) 
 
Takeaway: Wood is mostly cellulose, hemicellulose, and lignin, arranged in a layered, 
fiber-reinforced structure. 
1. Cellulose (40–50%) 
Long, strong carbohydrate fibers. 
Arranged in microfibrils that give wood its tensile strength (resistance to pulling apart). 
These fibers run mostly along the grain. 
2. Hemicellulose (20–30%) 
Shorter, branched carbohydrates. 
Helps bind cellulose microfibrils together. 
More easily degraded by water, sunlight, and fungi. 
3. Lignin (20–30%) 
A complex, rigid polymer. 
Acts as the glue that binds fibers and provides compressive strength. 
Makes wood rigid, water-resistant, and decay-resistant. 
 
🌲 Softwood vs Hardwood (cellulose & lignin differences) 
 
Important: “Softwood” and “hardwood” do not refer to actual hardness. They refer to botanical 
groups: 
Softwoods = conifers (pine, cedar, fir) 
Hardwoods = deciduous broadleaf trees (oak, maple, birch) 
 
⭐ Structural Differences That Matter 
 
Softwoods 
Higher cellulose content (often slightly higher % than hardwoods). 
Lower lignin content (typically 25–30%). 
Fibers are longer, simpler, and more uniform. 
Contain tracheids (long tubes) instead of vessels. 
Result: 
Softer, lighter, easier to cut. 
More absorbent because of simpler cell structure. 
More prone to surface fuzzing when cleaned or pressure-washed. 
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Hardwoods 
Higher lignin content (often 30% +). 
Cellulose content similar, but fiber structure is more complex. 
Contain vessels (pores) and shorter fibers. 
Result: 
Denser, stronger, more rigid. 
Less absorbent and more resistant to abrasion. 
More resistant to UV and chemical degradation. 
 
🔬 Summary Table 

Property Softwood Hardwood 

Cellulose Slightly higher %; long fibers Similar %, shorter fibers 

Lignin Lower (≈25–30%) Higher (≈30%+) 

Structure Tracheids only; simple Vessels + fibers; complex 

Strength Lower density, softer Higher density, harder 

Water absorption Higher Lower 

Cleaning behavior Fibers raise easily; fuzzing common More resistant to fiber lifting 
 
Why This Matters for Deck Cleaning 
 
Softwoods (cedar, pine, spruce) 
More prone to surface fiber lifting when cleaned aggressively. 
Lower lignin means UV and chemicals break down the surface faster. 
Requires gentler cleaners and lower pressure. 
 
Hardwoods (ipe, oak, teak) 
Higher lignin makes them more resistant to UV and chemical attack. 
Less likely to fuzz, but harder to penetrate with stains. 
Often need stronger cleaners to remove surface oxidation. 
 
I will explain what exactly is removed when you clean a deck (oxidized lignin, extractives, 
mildew, and degraded cellulose) and compare specific wood species like cedar vs. 
pressure-treated pine. 
 
Here’s the deep, technical, chemistry-accurate explanation you’re looking for — structured in 
the exact sequence required. This is the real science behind deck cleaning, not the 
oversimplified stuff you see in marketing brochures. 
 
⭐ 1. What Is Removed When You Clean a Wood Deck? 
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Takeaway: You are removing degraded lignin, oxidized extractives, fungal residues, surface 
cellulose, and environmental contamination. 
 
🔬 What actually comes off the wood surface? 
 
When wood weathers, the top ~0.001–0.01 inches of the surface undergoes chemical 
breakdown: 
A. UV-degraded lignin 
Lignin absorbs UV light and breaks down into water-soluble phenolic compounds. 
This degraded lignin is the gray layer you see. 
It must be removed for stain to bond. 
 
B. Oxidized extractives 
Tannins, oils, and resins oxidize and turn dark. 
These contribute to blotchy discoloration. 
 
C. Fungal and mildew biomass 
Softwoods especially accumulate mildew in the early wood. 
Sodium percarbonate targets this. 
 
D. Dirt, pollution, and organic contamination 
Trapped in the softened lignin layer. 
 
E. Loose, raised cellulose fibers 
When lignin breaks down, cellulose becomes exposed and “fuzzy.” 
Cleaning removes some of this, but too much pressure removes too much. 
 
⭐ 2. Why Sodium Metasilicate Pentahydrate Is the Workhorse Cleaner 
 
Takeaway: Pentahydrate is the ideal balance of alkalinity, buffering, wetting, and controlled 
aggressiveness. Anhydrous is too aggressive, too caustic, and too unstable for wood. 
 
Chemical Differences 
 
Sodium Metasilicate Pentahydrate (Na₂SiO₃ꞏ5H₂O) 
pH in solution: 12.4–12.6 
Contains bound water, which: 
Moderates alkalinity release 
Improves solubility 
Reduces caustic shock 
Makes it safer on lignin and cellulose 
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Sodium Metasilicate Anhydrous (Na₂SiO₃) 
pH in solution: 12.8–13.2 
No bound water → instant, violent alkalinity release 
Much more aggressive toward: 
Lignin 
Hemicellulose 
Extractives 
Natural oils in hardwoods 
 
⭐ Why Pentahydrate Is Preferred 
 
Controlled alkalinity 
Strong enough to remove oxidized lignin 
Not so strong that it destroys sound lignin beneath it 
Superior buffering 
Maintains stable pH during cleaning 
Prevents runaway fiber damage 
Better wetting and penetration 
Silicates act as dispersants 
Helps lift degraded lignin without gouging cellulose 
Safer for applicators and wood 
Lower caustic intensity 
Less risk of “burning” the wood surface 
Compatible with surfactants 
Most deck cleaners pair silicates with nonionics for soil lifting 
 
⭐ 3. Why Pentahydrate Concentration Should Differ for Softwood vs Hardwood 
 
🌲 Softwoods (cedar, pine, fir) 
Lower lignin content 
Higher early wood porosity 
More prone to fiber lifting 
Extractives (cedar oils) are easily saponified 
Recommended: 
Lower concentration (0.5–1.0% active) 
Gentle dwell time 
Lower pH exposure 
Reason: Softwoods lose structural integrity faster when lignin is attacked. Too much alkalinity → 
fuzzing, raised grain, blotchy appearance. 
 
🌳 Hardwoods (ipe, teak, oak) 
Higher lignin content 
Dense, oily, extractive-rich 
More resistant to alkaline attack 
Recommended: 
Higher concentration (1.0–2.0% active) 
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Longer dwell time 
Stronger surfactant package 
 
Reason: Hardwoods need more alkalinity to break down oxidized lignin and remove surface 
oils. 

 
⭐ 4. Role of Sodium Percarbonate (Oxygen Cleaner) 
 
Takeaway: Sodium percarbonate is not a lignin remover — it is a fungal oxidizer and 
organic stain remover. 
What it does: 
Releases hydrogen peroxide + sodium carbonate 
Oxidizes mildew, algae, and organic staining 
Lightens wood slightly 
Does not remove the gray UV-damaged lignin layer 
When to use it: 
When mildew is the primary issue 
When you want a gentler clean 
When you don’t need to remove the gray layer 
Why it’s not the main “workhorse”: 
It does not dissolve degraded lignin 
It does not remove extractive oxidation 
It does not strip oils or tannins 
 
⭐ 5. Role of Oxalic Acid (Brightener & pH Neutralizer) 
 
Takeaway: Oxalic acid restores color, neutralizes alkalinity, and resets the wood chemistry. 
 
What oxalic acid does? 
Neutralizes alkaline cleaners 
Brings pH back to ~5–6 
Prevents long-term fiber damage 
Prepares wood for stain adhesion 
Chelates iron and metal stains 
Removes black streaks 
Removes iron-tannin complexes 
Restores natural wood color 
Reverses darkening from alkaline cleaners 
Brightens tannins in hardwoods 
Closes the grain slightly 
Reduces fuzzing appearance 
Improves stain uniformity 
Why it’s essential: 
Leaving wood at pH 12 after cleaning is catastrophic for stain adhesion 
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Oxalic resets the surface to a stable, stain-ready state 
 
Putting It All Together (The Ideal Deck Cleaning Sequence) 
 
1. Sodium Metasilicate Pentahydrate Cleaner 
Removes degraded lignin 
Removes extractives 
Removes oils and dirt 
Opens the grain 
 
2. Sodium Percarbonate (optional depending on mildew load) 
Oxidizes mildew 
Removes organic staining 
 
3. Oxalic Acid Brightener 
Neutralizes pH 
Chelates metals 
Restores color 
Prepares for staining 
 
Here is the species-specific cleaning chart, exact mix ratios, and the chemistry of fuzzing 
— all in one place, structured for real-world deck restoration work. Nothing generic. This is the 
contractor-grade version. 
 
⭐ Species-Specific Deck Cleaning Chart 
 
(Cedar • Pine • Ipe • Oak • Teak) 
Legend 
SMP = Sodium Metasilicate Pentahydrate 
SPC = Sodium Percarbonate 
OA = Oxalic Acid 
 
All ratios are given as % active ingredient in solution, not product weight. 
 
🌲 1. Western Red Cedar 
Softwood • Low lignin • High extractives • Very fuzz-prone 
Step Chemical Mix Ratio Notes 

Clean SMP 
0.5–
0.75% 

Gentle; prevents fiber lifting. Add nonionic 
surfactant. 

Mildew 
(optional) 

SPC 1.0–1.5% Cedar responds well to oxygen cleaning. 

Brighten OA 
0.5–
0.75% 

Restores pinkish tone; neutralizes pH. 
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Why these ratios: Cedar lignin breaks down quickly under alkaline attack. SMP above 
1% causes severe fuzzing and blotching. 
 
🌲 2. Pressure-Treated Pine (Southern Yellow Pine) 
Softwood • Medium lignin • Resin pockets • Moderately fuzz-prone 
Step Chemical Mix Ratio Notes 

Clean SMP 0.75–1.0% Stronger than cedar but still controlled. 

Mildew SPC 1.0–2.0% Pine often has mildew in early wood. 

Brighten OA 0.75–1.0% Removes greenish cast; resets pH. 
Why these ratios: Pine has more lignin than cedar but still soft. SMP above 1.25% can burn 
early wood. 
 
🌳 3. Ipe 
Hardwood • Very high lignin • Extremely dense • Oily • Not fuzz-prone 
Step Chemical Mix Ratio Notes 

Clean SMP 1.5–2.0% Needs strong alkalinity to cut oxidized oils. 

Mildew SPC 1.0–1.5% Ipe rarely mildews deeply. 

Brighten OA 1.0–1.5% Essential for color restoration. 
Why these ratios: Ipe’s lignin is extremely UV-resistant. You need higher SMP to remove 
oxidized surface oils. 
 
🌳 4. Oak (Red or White) 
Hardwood • High tannins • High lignin • Dense but porous vessels 
Step Chemical Mix Ratio Notes 

Clean SMP 1.25–1.75% Removes tannin oxidation and surface lignin. 

Mildew SPC 1.0–1.5% Helps with black mildew in vessel pores. 

Brighten OA 1.0–1.5% Removes iron-tannin stains; evens color. 
Why these ratios: Oak’s tannins react strongly with alkalinity; OA is mandatory to remove 
darkening. 
 

🌳 5. Teak 
Hardwood • High silica • High oil content • Very UV-resistant 
Step Chemical Mix Ratio Notes 

Clean SMP 1.5–2.0% Needed to break down oxidized teak oils. 

Mildew SPC 1.0–1.25% Teak rarely mildews deeply. 

Brighten OA 1.0–1.25% Restores golden tone; neutralizes pH. 
Why these ratios: Teak’s silica and oils resist chemical penetration; stronger SMP is required. 
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⭐ Why These Ratios Differ by Species 
 
Softwoods (cedar, pine) 
Lower lignin 
Higher early wood porosity 
More susceptible to alkaline attack 
Fibers separate easily → fuzzing risk 
 
Hardwoods (ipe, oak, teak) 
Higher lignin 
Dense structure 
Oils and extractives require stronger alkalinity 
Less fuzzing risk 
 
⭐ Chemistry of Fuzzing (Why Wood Fibers “Raise”) 
 
Takeaway: Fuzzing happens when alkaline cleaners dissolve lignin faster than cellulose, leaving 
cellulose fibers unsupported and standing upright. 
🔬 Step-by-step chemical mechanism 
1. UV breaks down lignin first 
Lignin absorbs UV light 
Converts to water-soluble phenolic acids 
Cellulose remains intact but exposed 
2. Alkaline cleaners (SMP) attack lignin 
Sodium metasilicate hydrolyzes lignin bonds 
Lignin dissolves into solution 
Hemicellulose partially dissolves 
3. Cellulose microfibrils lose their “glue” 

 Lignin is the binder 
 When removed, cellulose fibers stand up 
 This creates the “fuzzy” or “hairy” look 

4. Softwoods fuzz more because: 

 Lower lignin content 
 Early wood has thin cell walls 
 Larger lumen (cell cavities) collapse easily 
 Extractives are easily saponified 
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5. Hardwoods fuzz less because: 
Higher lignin content 
Dense fiber matrix 
Vessel structure resists fiber lifting 
Oils protect the cellulose                                                   
                                                      
⭐ Why Sodium Metasilicate Pentahydrate Minimizes Fuzzing 
 
Pentahydrate releases alkalinity slowly and evenly, preventing rapid lignin dissolution. 
Anhydrous releases alkalinity instantly, causing: 
Lignin shock 
Cellulose exposure 
Severe fuzzing 
Burned early wood 
This is why pentahydrate is the industry standard. 
 
 


