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WHAT is Discoloration?

Surfacediscol orationisthe non-uniformity of color or
hue on the surface of asingle concrete placement. It
may taketheform of dark blotchesor mottled discol-
oration on flatwork surface, gross color changesin
largeareasof concrete caused by achangeinthecon-
cretemix, or light patchesof discoloration caused by
efflorescence. Inthiscontext, itisnotintendedtoin-
clude stains caused by foreign materia that comesin
contact with the concrete surface after placement and
curing, such asstorm water runoff, irrigation, corro-
sion products, oil leaking from automobiles, etc.

WHY does Discoloration Occur?

Discoloration dueto changesin cementitiousmaterias
or fine aggregate sourcesin subsequent batchesina
placement sequence could occur, butisgeneraly rare
and insignificant. Concrete with ahigher w/cmwill
generaly be lighter in color. Inconsistent use of
admixtures, insufficient mixing time, and improper
timing of finishing operations can also cause
discoloration. A yelowish to greenish huemay appear
on concrete contai ning ground dag asacementitious
meaterid. Thiswill dissppear withtime, generdly within
aoneyear period. Concrete containing slag cement
does, however, have agenerally lighter color. The
discoloration of concrete castinformsor insabson
gradeisusually theresult of achangein either the
concrete composition or a concrete construction
practice. In most studies, no singlefactor seemedto
causediscoloration.

Factorsfound to influencediscoloration are: theuse
of caciumchloride, variationincement alkai content,
delayed hydration of the cement paste, admixtures,
hard-troweled surfaces, inadequate or inappropriate

g

curing, concreting practicesand finishing procedures
that cause surface variation of thewater-cementitious
materialsratio, and changesin the concrete mixture
proportionsor constituents.

HOW to Avoid Discoloration?

1. Cdcium chloridein concrete can cause concrete
discoloration. Flakeor pdletized cacium chloride,
when not mixed uniformly, discolors morethan
liquid calciumchloride.

2. Thetype, kind, and condition of formwork can
influence surface color. Formswith different rates
of absorptionwill cause surfaceswith different
shadesof color. A changein thetype or brand of
aform release agent can also change concrete
color.

3. Eliminatetrowd burning (hardtroweling of surface
after it hasbecometoo stiff to trowel properly) of
the concrete. Concrete which has been hard-
troweled may havedark discoloration asaresult
of dengfying thesurface, which reducesthew/cm
(water to cementitious materials ratio). The



resulting low w/cm affectsthe hydration of the
cement ferriteswhich contributesto adarker color.
Concrete surfacesthat aretrowel ed too early will
increasethewater-cement ratio at the surfaceand
lightenthecolor.

4. Concretewhichisnot properly or uniformly cured
may develop discoloration. Uneven curing will
affect the degree of hydration of the cement.
Curing with polyethylene may also cause
discoloration. When portionsof the plastic sheeting
areindirect contact with the concretewhile other
portionsarenot, it will causevariationsin color.
Using an even application of aquality spray or
curing compound may bethe better alternative.

5. Thediscoloration of adab may beminimized or
prevented by moi stening absorptive subgrades,
following proper curing procedures, and adding
proper protection of the concretefrom drying by
thewind and sun.

HOW to Remove Discoloration?

Certain treatments have been found to be successful
inremoving or decreas ng the surface discol oration of
concreteflatwork. Discoloration caused by calcium
chloride admixtures and somefinishing and curing
methods can be reduced by repeated washing with
hot water and ascrub brush. The slab should be al-
ternately flushed and brushed, and then dried over-
night until the discol oration disappears.

If adiscoloration persists, adilute solution (1% con-
centration) of hydrochloric (muriatic) acid or dilute
solutions (3% concentration) of weaker acidslike
acetic or phosphoric acid may betried. Prior tousing
acids, dampen the surfaceto prevent it from penetrat-
ingintotheconcreteand flush with clean water within
15 minutesof gpplication.

The use of a 20% to 30% water solution of
diammonium citrate (2 1bs. in 1 gallon of water) has

been found to be avery effectivetreatment for most
discoloration. Apply the solution to adried surface
for 15 minutes. A whitish gel that forms should bedi-
luted with water and agitated by brushing. Subse-
quently, the gl should be completely washed off with
water. Morethan onetreatment may berequired.

Sometypesof discoloration, such astrowel burning,
may not respond to any treatment. It may be neces-
sary to paint or use another type of coating to elimi-
nate the discol oration. Sometypes of discoloration
may, however, fadewith wear and age.

PRECAUTIONS?

Chemica methodsto removediscoloration may sig-
nificantly alter the color of concrete surfaces. | nap-
propriate or improper useof chemicalstoremovedis-
coloration may aggravatethe situation. A trial treat-
ment on an inconspicuous areaisrecommended. Ac-
idsshould bethoroughly flushed from aconcrete sur-
face.
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CAUTIONS
The user of chemicals should refer to a Material Safety Data Sheet (MSDS) or manufacturer guidelines to be
aware of the toxicity, flammability, and/or health hazards associated with the use of the material. The appropriate
safety procedures, such as the use of chemical resistant gloves, goggles, respirators, and chemical resistant

clothing may be required in the MSDS.
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