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Calcium Chloride in Portland Cement Concrete
Still the Most Effective Concrete Accelerator

Figure 1. Set Time Reduction with CaCl. Addition’

Introduction .

It has long been known that curing concrete
during cold weather can result in an inferior
product with substandard properties.
Curing also takes much longer, adding to
job costs and extending the time before the
concrete surface can be used. Although
there are many types of accelerators,
calcium chloride continues to be one of the
most preferred. No other accelerator has
been used so successfully for so long. o

2

| Final

d - (=] Irtal

Set Time (hours)

Ly 2 1% Fa

Addition Rate
Why use Calcium Chloride?

Calcium chloride (CaCl2) has the ability to
accelerate cement hydration and reduce set
time by as much as two thirds. Research
has shown that a 2% addition rate has an
equivalent cure strength at 50°F as plain T

concrete at 70°F. Set times below 50°F wil = wl  w flw | ]
be longer, but the accelerated cure rate will / 1%
still be greater than that of plain concrete. N 74

.

/1)

Figure 2. Concrete Hardening Rate with CaCl. Addition’
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In addition to the important contributions of
cold weather protection and early strength
of concrete, calcium chloride provides other
benefits as well:

e Improves workability...regardless of

ok
mixture design, less water is required to —_— - — ‘_jr‘:_
produce a given slump when calcium . _.g.ej : "T;..F - |
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e Improves strength of air-entrained Hours
concrete...calcium chloride compensates
for the reduction in strength with a higher

cement factor concrete. Refer to the next page for guidelines on the use of calcium chloride in Portland cement
concrete. For more information, visit our web site at www.oxycalciumchloride.com.

e Reduces bleeding...this is due to the
early stiffening produced by acceleration

and allows earlier final finishing.
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Calcium Chloride in Portland Cement Concrete

Guidelines for Using Calcium Chloride in
Concrete

- Calcium chloride used as an admixture for
concrete should meet the requirements of ASTM
D98.

- The amount of calcium chloride used should
not exceed 2% (Table 1) and preferably, should
be added in solution form to the aggregates in
the mixer drum or as a portion of the mixing
water, reducing the total mixing water required
by the amount of solution being used.

- When ready mixed concrete is used, calcium
chloride should be added at the plant site if the
concrete is to be discharged within one hour
after the start of mixing. Otherwise, it should be
added at the job site, mixing for at least three
minutes or 30 revolutions of the mixer,
whichever is longer.

- If dry calcium chloride is used, it should be
added free of lumps to the aggregates in the
mixer drum during mixing, or to the mixed
concrete just before discharge.

- Concentrated calcium chloride should not come
into direct contact with dry cement as it may
cause flash set.

- For best results, calcium chloride application
rates should vary with temperature as follows,
(see Table 1):

1. >90°F - no more than 1%

2. T70°Ft090°F-1.0t01.5%

3. <70°F-upto2%

4, Never exceed 4% due to flash set

probability

- Calcium chloride is classified as a Type C
accelerating chemical admixture for concrete by
ASTM C494. The specific effects produced by
chemical admixtures may vary with the prop-
erties of the other ingredients in the concrete.

- If the contribution of admixed calcium chloride
to corrosion of embedded metals is a concern, it
is recommended that the most recent reports
from the following American Concrete Institute
committees be consulted for guidance on
calcium chloride use under various exposure
conditions:

ACI 201, Durability of Concrete

ACI 212, Admixtures for Concrete

ACI 222, Corrosion of Metals in Concrete

ACI 306, Cold Weather Concreting

ACI 318, Structural Concrete Building Code

™ Trademark of Occidental Chemical Corporation
DOWFLAKE is a Trademark of The Dow Chemical Company

Table 1. Application Rates per Cubic Yard of Concrete

Product 5 Bag Mix 470 Ibs. 6 Bag Mix 564 Ibs. 7 Bag Mix 658 Ibs.
1% 2% 1% 2% 1% 2%
LIQUIDOW™ 29% 12gal. | 23gal. 14gal. | 2.8gal. 16gal. | 3.3gal.
LIQUIDOW™ 32% 1.0 gal. 2.1 gal. 1.2 gal. 2.5¢al. 1.4 gal. 2.9gal.
LIQUIDOW™ 35% 0.9 ¢gal. 1.8 gal. 11gal. | 22gal. 13gal. | 26gal.
DOWFLAKE™ Xtra 83-87% | 4.3lbs. | 851lbs. | 5.11Ibs. 10.21bs. | 6.0 lbs. 11.9 Ibs.
PELADOW™ 90% 40lbs. | 80lbs. | 48lbs. | 9.7Ibs. | 5.61bs. 11.3 Ibs.
ANHYDROUS 94-97% 391lbs. | 7.7lbs. | 4.61lbs. | 9.2lbs. | 54lbs. 10.8 Ibs.
Making Up Solutions

Calcium chloride dissolves easily in cold water with continuous agitation. Always
add calcium chloride to the water; do not add water to calcium chloride. Never use
hot or warm water to dissolve calcium chloride. Heat is released during dissolution.
Avoid splattering hot solution. Allow the solution to cool before use.

Table 2 may be used as a guide in making up calcium chloride solutions from
dissolving solid products in water. Simply multiply the quantities in the table by the
desired number of gallons and then divide by 100.

Table 2. Examples of Solution Make-up Recipes - 100 Gallon Batches

Product 29% Solution 32% Solution 35% Solution
solids water solids water solids water
DOWFLAKE™ Xtra 83-87% 366 Ibs. 85 gal. 415 Ibs. 82 gal. 4651bs. | 80 gal.
PELADOW™ 90% 345 Ibs. 87 gal. 392 Ibs. 85 gal. 4401bs. | 83 gal.
ANHYDROUS 94-97% 331 Ibs. 89 gal. 375 Ibs. 87 gal. 4211bs. | 85gal.

Safety and Disposal Precautions

Reasonable handling, care and cleanliness, plus the use of safety goggles, should
be sufficient to prevent contact when handling calcium chloride. When dissolving
solid calcium chloride or handling liquid solutions, wear impervious protective
clothing, such as rubber gloves, rubber boots, an apron and safety goggles. Avoid all
contact with leather products. If calcium chloride comes into contact with skin, wash
thoroughly with water. Wash contaminated eyes for 15 minutes with flowing water.
Promptly seek medical attention for any on-going irritation or burning sensation.
Wash contaminated clothing before reuse.

When cleaning out equipment flush with a copious amount of water, avoiding run-off
into drinking supplies, plants, or shrubbery. The addition of water to the calcium
chloride may adequately dilute its concentration to within acceptable limits for
surface disposal as allowed by Federal, State, and Local regulations.

Sources of Additional Information:

American Concrete Institute; ph: 248-848-3700; www.aci-int.org

Portland Cement Association; ph: 847-966-6200; www.cement.org

National Ready Mix Concrete Association; ph: 301-587-1400; www.nrmca.org
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Important: The information presented herein, while not guaranteed, was prepared by technical
personnel and is true and accurate to the best of our knowledge. NO WARRANTY OF
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTY OR GUARANTY
OF ANY OTHER KIND, EXPRESS OR IMPLIED, IS MADE REGARDING PERFORMANCE, SAFETY,
SUITABILITY, STABILITY OR OTHERWISE. This information is not intended to be all-inclusive as to the
manner and conditions of use, handling, storage, disposal and other factors that may involve other or
additional legal, environmental, safety or performance considerations, and OxyChem assumes no
liability whatsoever for the use of or reliance upon this information. While our technical personnel will
be happy to respond to questions, safe handling and use of the product remains the responsibility of
the customer. No suggestions for use are intended as, and nothing herein shall be construed as, a
recommendation to infringe any existing patents or to violate any Federal, State, local or foreign laws.
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