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Nation 

Saves pulp and paper industry $1million 
in disposal costs for each 1% of residual 
solids used 

Increases life span of concrete structures 
by at least 50% 

Lowers government investments in 
concrete by about $10 billion/year 

CO2 emissions 

Does not require a retrofit or replacement 
of a plant operation 
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Use of Residual Solids From Pulp and 

Durability of Ready-Mixed Concrete 

Ready-Mixed Concrete 

) 

to up to 100 years. 
of significant benefit to the environment. 

Boosting the productivity and competitiveness of U.S. industry through improvements and environmental performance 

Benefits for Our Industry and Our 

Improves the Nation’s infrastructure 

Saves about 36 trillion Btu of energy 

Avoids production of 7 million tons of 

Applications in Our Nation’s 
Industry 

During the final phase of this pro ect, 
researchers met with industry partners to 
develop implementation plans for commercial 
introduction of the product in three to five 
years. Cellucrete will be used to expand 
the life of highways, roadways, and airport 
pavements, which are sub ected to extreme 
weather conditions, frequent use, and the 
application of de-icing salts. Cellulose-fiber-
reinforced cement composites have found 
successful commercial applications in the 
manufacture of flat and corrugated sheets for 
cladding and roofing. Non-pressure pipes can 
also be produced. Successful use of cellulose 
fiber-cement composites for the manufacture 

Res dua fiber s shown re nforc ng a m cro-crack n concrete. Photograph by the Un vers ty of W scons n– 

Paper Mills for Enhancing Strength and 

Technology Offers a Cost-Effective Solution for 
Disposing of Pulp Mill Waste and Reinforcing 

U.S. pulp and paper mills generate more 
than 3.7 million tons of sludge each year 
for disposal. Although this sludge is known 
to contain useful fibers and chemicals, two-
thirds of it is sent to landfills and incinerators. 
Researchers propose to incorporate the fibrous 
residuals from mills into ready-mixed concrete 
to improve the strength, durability, and life 
span of concrete structures exposed to weather. 
The life span of high-performance concrete 
(coined by researchers as “cellucrete” has the 
potential to rise from the normal 25 to 35 years 

The new technology will offer the pulp and 
paper industry a practical and economical 
solution for waste disposal. It will also 
provide the concrete industry with a low-cost 
source of fibers to produce a better product 
for its customers. Government purchases 
of concrete could potentially decrease by 
one-third, equal to 20 million cubic yards of 
concrete annually. By avoiding that amount 
of concrete production, the industry’s annual 
energy use and carbon dioxide emissions will 
be significantly reduced, which, along with 
keeping the mill sludge out of landfills, will be 
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Project Description 

Goals: To establish technical, economical, and 
performance benefits for 100 percent recycling 
of pulp and paper mill residual solids in ready-
mixed concrete and cast concrete products. 

Researchers divided their tasks into three phases, 
each of one year duration. Phase I included a 
background feasibility and literature search, 
laboratory tests to characterize the properties of 
residual solids from various mills, and work to 
establish mixture proportions for ready-mixed 
concrete. Phase II began with a study of market 
acceptance of the new concrete and continue 
with an economic impact study and specialized 
evaluations of the concrete. Phase III included a 
field demonstration at a commercial plant using 
the mixtures that performed best in Phase I and 
II. A construction demonstration and evaluation, 
a long-term evaluation of the mixtures in the 
laboratory, and technology transfer activities 
(including a workshop to exchange information 
on the new product with industry, government 
personnel, and other users of concrete) were 
conducted. 

Results 

•	 Developed mixture proportions and 
productions technologies in the laboratory 
for concrete containing fibrous residuals 
generated from pulp and paper mills. 

•	 Manufactured prototype field concrete 
mixtures at a ready-mixed concrete plant. 

•	 Held a field construction demonstration to 
demonstrate the production and placement 
of structural-grade frost-resistant concrete 
containing residual solids. 

•	 Showed that the fibrous residuals can be 
used as an economical and effective source 
of microfibers for reinforcement of ready-
mixed concrete against attacks of freezing-
and-thawing and salt-scaling. 

Commercialization 

A ready-mixed concrete producer was selected 
to be near the sources of residuals that were 
selected. A total of five concrete mixtures were 
manufactured at the facilities of this producer. 
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A Strong Energy Portfolio for a 
Strong America 
Energy efficiency and clean, renewable energy 
will mean a stronger economy, a cleaner 
environment, and greater energy independence 
for America. Working with a wide array of state, 
community, industry, and university partners, the 
U.S. Department of Energy’s Office of Energy 
Efficiency and Renewable Energy invests in a 
diverse portfolio of energy technologies. 
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