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Low Moisture Cleaning 
 
In the world of carpet cleaning, there remains a systemic debate…more water or less water. 
Technologies are changing rapidly as advances in chemicals and equipment race forward. As these 
technologies present themselves, it is in our best interest to keep ourselves educated about them and 
the carpets that we are cleaning. In fact, it is expected of us. After all, it is only education, knowledge 
and skill that fully equip us to excel. By understanding low moisture cleaning and the effects of 
moisture on each type of carpet fiber, we are better preparing ourselves to help our customers, to help 
the entire industry and to succeed in the opportunities the future will bring. 
 
This White Paper is intended to define Low Moisture Cleaning (LMC). The “dry” state of a fiber is 
the level of moisture retention in its normal environment. Each fiber type contains a certain amount 
of moisture in its natural dry state. Low Moisture Cleaning is the amount of water (H2O) used above 
the natural dry state but just below / at the saturation point of the fiber.  
 
Basic definitions: 
 
Hydrophobic 
 
Definition: from the Greek (hydro) "water" and (phobo) "fear". The hydrophobic effect is the 
entropy driven force that causes oil to separate from water. It is notoriously strong, though not as 
strong as covalent forces. This force is one of the main determinants of the structure of globular 
protein molecules, since the hydrophilic (water loving) parts of the molecule tend to surround the 
hydrophobic parts that cluster in the center, away from the aqueous (polar) solvent. 
 
Hydrophilic 

Definition: from the Greek (hydro) "water" and (φιλια -philia) "friendship", refers to a physical 
property of a molecule that can transiently bond with water (H2O) through hydrogen bonding. This is 
thermodynamically favorable, and makes these molecules soluble not only in water, but also in other 
polar solvents. 

A hydrophilic molecule or portion of a molecule is one that is typically charge polarized and capable 
of hydrogen bonding, enabling it to dissolve more readily in water than in oil or other hydrophobic 
solvents. Hydrophilic and hydrophobic molecules are also known as polar molecules and non-polar 
molecules, respectively. 

Polar solvent 

Definition: A compound, such as water or liquid ammonia that is composed of polar molecules. 
Polar solvents can dissolve ionic compounds or covalent compounds that ionize. Non-polar solvents, 
such as benzene, will only dissolve non-polar covalent compounds. 
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For the purpose of this dissertation, it is to be understood that we are referring to carpet or rug 
cleaning. In fact, we are cleaning the face fibers or wear layer of the carpet or rug. Modern action-bac 
carpet may consist of 100% synthetic fiber but the question arises as to what types of synthetic fiber 
that are used as face fibers for that carpet construction.  The primary backing of a modern Action-bac 
carpet is predominately composed of polypropylene fiber; face yarns in a totally synthetic carpet can 
be Nylon, Polyester, Polypropylene or a combination thereof.  To make things more interesting 
(complicated) carpet and rugs may contain a natural secondary backing (jute / cotton) with face yarn 
blends of natural and/or synthetic fibers. 

When addressing the fiber cleaning process; Low Moisture Cleaning or Hot Water Extraction it is 
vital that an understanding is developed as to how each fiber responds to the process being applied.  
In the every day world of cleaning there are too many variables in place to prescribe only one process 
to be used. These variables include but are not exclusive to: 

 The environment: indoor temperature, air circulation, relative humidity, soil levels. 
 Carpet construction: fiber type, backing system, stitch rate, pile height, denier. 
 Installation: above or below grade, slab, wood, other substrate, pad, loose lay, direct glue 

down. 
 Cleaning/Drying window: how long the process takes versus how long you are allowed for 

the process to take place. 
 Customer expectation. 

All of these variables and more will determine which process is best applicable to the fiber in 
question. All processes work when applied properly conversely all processes fail when misapplied. 
As we are starting to find out with the joint Carpet and Rug Institute - NASA studies, there is more 
science to cleaning than art. 
 
Carpet construction considerations 
Carpet and rugs are a composition of fibers, what fibers are used in the composition can determine 
the amount of moisture to be used in the cleaning process.  All fibers ‘breathe’, that is all fibers 
absorb moisture and expire moisture to some degree and at different rates. An inverse relationship 
exists between the breathability of a fiber and the water saturation point (wet out) of the fiber.  
 
Moisture regain measured as a percentage of weight at 70 degrees Fahrenheit (Dry State)1 

Fiber Type At 65% Relative Humidity At 95% Relative Humidity 
Synthetic Fiber   

Nylon 6 2.8 – 5.0% 3.5 – 8.5% 
Nylon 6,6 4.0 – 4.5% 6.1 – 8.0% 

Acrylic 1.0 – 2.5% 2.0 – 5.0% 
Polyester 0.4% 0.6% 

Polypropylene 0.01% 0.1% 
Man-Made   

Rayon 11.0 – 12.5% 11.0 – 27% 
Acetate 6.3 – 6.5% 6.3 – 14.0% 

Natural   
Wool 15.0 – 20.0% 30.0% 

Cotton 8.5 – 15.0% 20% 
 
                                                      
1 Aviesx Fibers Inc., 1996 McGraw Hill 



Copyright 2017, LMCCA 
 

67 

Utilizing the terms as defined the fibers we clean can be either hydrophobic or hydrophilic when you 
compare one to the other. A fiber that is hydrophobic wets out faster than a fiber that is hydrophilic, 
this is due to the hydrophobic fiber’s inability to retain water. Water and oil (either petroleum or food 
based) do not naturally mix unless you add additional components. Emulsions are a process where by 
water and oil is mixed through a reaction process.  Hydrophobic fibers have a natural attraction to 
oils conversely hydrophilic fibers have a natural repulsion to oils.  The reverse is also true with water; 
hydrophobic fibers have a natural repulsion to water and hydrophilic fibers have a natural attraction 
to water. 
 
When water is used in the cleaning process; fibers that exhibit a higher affinity to water require less 
water to clean than fibers that exhibit a higher affinity to oil. Conversely fibers that exhibit a greater 
affinity for oil require more water to clean than fibers that exhibit a low affinity for oil. 
 
        Hydrophobic            Hydrophilic 

Fiber Type Greatest to Least Fiber Type Greatest to Least 
Polypropylene 1 Wool 1 

Polyester 2 Cotton 2 
Acrylic 3 Rayon 3 

Nylon 6,6 4 Acetate 4 
Nylon 6 5 Nylon 6 5 
Acetate 6 Nylon 6,6 6 
Rayon 7 Acrylic 7 
Cotton 8 Polyester 8 
Wool 9 Polypropylene 9 

 
When does a fiber become wet? All fibers as discussed above absorb water to some degree. The fiber 
has reached its saturation point when the fiber cannot absorb more water. Just like a sponge the fiber 
can only hold so much water, once that point is reached the fiber just like the sponge looses the 
excess water. 
 
Fiber Saturation Point: defined as the point at which the cell wall is saturated with bound water and 
at which no free water is present. 
 
Absorbency Rate: affected by the fiber mechanical and surface properties, structure of the fabric and 
the type of fluids. 
 
Moisture gain to saturation point 

Fiber Type At 65% Relative Humidity Absorbency Rate Saturation Point 
Wool 15.0 – 20.0% 430 – 435% 450% 

Cotton 8.5 – 15.0% 2,685 – 2,691.5% 2,400 – 2,700% 
Rayon 11.0 – 12.5% 2,6875 – 2,689% 2,400 – 2,700% 
Acetate 6.3 – 6.5% 23.5 – 23.7% 30% 
Nylon 6 2.8 – 5.0% 22 – 24.2% 27% 

Nylon 6,6 4.0 – 4.5% 22.5 – 23% 27% 
Acrylic 1.0 – 2.5% 6.5 – 8% 9% 

Polyester 0.4% 2.6% 3% 
Polypropylene 0.01% 0.99% 1% 
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Practical application and the definition of Low Moisture Cleaning 
 
We have established: 

 Fibers in the dry state have some level of moisture content. 
 The moisture content changes as the relative humidity increases or decreases. 
 The dry state moisture content determines the hydrophobic / hydrophilic property of the fiber. 
 Fibers absorb moisture at different rates to the saturation point 

 
Comparison of two carpets and moisture use to saturation point at 65% Rh, all other conditions 
remain constant. 

 Unitary back 100% polypropylene fiber 40-ounce face weight. 
 1 square yard contains 2.5 pounds of face yarn and .00025 pounds of moisture. 
 Saturation point of 1 square yard equals .025 pounds of water. 

 Woven 100% wool (foundation and face yarn) 40-ounce face weight. 
 1 square yard contains 2.5 pounds of face yarn and .375 to 0.5 pounds of 

moisture. 
 Saturation point of 1 square yard equals 10.75 to 10.875 pounds of water. 

 
Basic Cleaning Systems2 
Base Method Square Foot Coverage 

Per gallon water 
Gallon use per 
Square Foot 

Gallon use per 
Square Yard 

Pounds of Water  
Per Square yard 

HWE 50 0.020 gal 0.180 gal 1.44 pounds 
Pre-spray 200 0.005 gal 0.045 gal 0.36 pounds 
Rotary Brush 200 0.005 gal 0.045 gal 0.36 pounds 
Mist 500 0.002 gal 0.018 gal 0.14 pounds 
Dry Extraction 1,000 0.0014 gal 0.0126 gal 0.90 pounds 
 
Cleaning versus Fiber Saturation Point at 65% Rh 

Carpet Example Saturation Point 
Water per SY 

Cleaning Methodology Water use in  
Square Yard 

Excess Water 
In pounds 

100% Polypropylene 
Unitary Backed 

    

 .025 lb. HWE 1.44 pounds 1.415 
 .025 lb. Pre-spray 0.36 pounds 0.335 
 .025 lb. Rotary Brush  0.36 pounds 0.335 
 .025 lb. Mist 0.14 pounds 0.115 
 .025 lb. Dry Extraction 0.0126 pounds -0.0124 

100% Woven Wool      
 10.75 – 10.875 lb. HWE 1.44 pounds - 9.435 
 10.75 – 10.875 lb Pre-spray 0.36 pounds -10.515 
 10.75 – 10.875 lb Rotary Brush 0.36 pounds -10.515 
 10.75 – 10.875 lb Mist 0.14 pounds -10.735 
 10.75 – 10.875 lb Dry Extraction 0.0126 pounds -10.734 

                                                      
2 Basic cleaning system water use numbers are averages only, consumption varies by manufacturer type. 
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It is evident by comparing the extreme saturation point examples of polypropylene and wool that any 
methodology (with the exception of Dry Extraction) that uses water produces excess moisture on 
polypropylene (a wet-out condition) where wool can be cleaned below the saturation point. 
 
Low Moisture Cleaning Defined 
Any method, methodology or system that uses moisture below the saturation point of the fiber. Each 
type of fiber responds differently to the method you use reaching a saturation point at different rates. 
Therefore, the methodology you use is in part determined by the fiber content of the material you 
clean.  Removal of the moisture you use either through absorption into another medium, water 
vacuum and or evaporation is key to the cleaning process and dry times.   
 
What is Low Moisture Cleaning? Methods and procedures that allow any fiber to dry to its natural 
state rapidly (< 2 hours @ 65% Rh and 70 degrees F). This can be accomplished by using less 
moisture to clean with, by using absorbent mediums, higher efficiency water vacuums and by 
increasing the evaporation rate of the carpet by lowering the relative humidity of the environment you 
are cleaning. 
 
This document is not intended to persuade, instead it is designed to educate…laying the groundwork 
for proper decisions regarding optimal cleaning methods. Obviously, every carpet exists in a unique 
environment, including variations in construction, installation, substrates and location. And, no one 
system is optimal in all environments, yet all excel when used by a skilled operator in the appropriate 
situation. This document serves to define low moisture cleaning as it relates to the carpet fiber itself 
and understanding the impact that each have on each other. It is with this in mind that we have 
presented this White Paper. 
 
 


