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MEVBRANOUS CURING COMPOUNDS
CONCERETIE PAggﬁENT SLABS

The use of membrancus coztings has been used for euring concrete for
some time. The term "membremous costing! implies any material that may be
applied to a surface with the formétion of & continuous, uniform coating
or membrane. With reference to conerete curing, it ususlly mesnsg spfaying
liguid which, upen evaporatiocn, leaves & more or less waber-impervious
residue.

Early use of this type ;f coating was limited te.bituminous materials.
The principle objections to its use have arisen from its undeéirable appear—
anice and from ite tendency to promote excesgive cracking in concrete as a
result of its high heat absorption when exposed to sunlight.

The so-called clear membranous curing compounds have been wsed rather
extensively‘fof curing concrete. The advantages claimed for thig type of
waterisl ares

1, It provides a éatisfactory reteﬁtion of moigture,
2. The excessive heat abgorption is elimipated.
5, The concrete ig mainteined in its natural appearance.

4, Tt aids in securing a hard dense surface, free from hair
checking and scaling.

£. The fact that no further sttention is required after the
membranous coating is applied is desirable on certain con-
struction projeets.
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The most. popwlar curing compounds have ag their major solid ingredient,

combina$ions of waxes, peveffin and vegetable oils or gum resing, cut with
petroleum solvent. The three well-lmown proprietary menbranous curing com—

pounds being widely used today are; Aquaststic, Truscon and Rite-Cure.

Agusstatic

Aguagtetlc concrete éuring compound is a red eolored liguid heving a
specific gravity of 0.810 at 20°C as received. The red color maiter iz a2
fugitive &ye which will fade within 24 hours after application and exposure
to gsunlight. The dye serves to Insgure proper applicatiocn and inspection.

The solid ingredient in Aqﬁastatic is a resinous matter whieh burns

: with a sooty flame and contains only 0.2 percent ash. It has a specific
1@  eravity of 0.975 at 20°C and melts at 110°C to & Liguid with viscosity of a
| medive lubricating oil. A 20°C the film meterial is hard aﬁd brittle.
There are approx;mately 40 percent non-volatile materials im the curing
liquid. The golid ingredient sgttles out end mugt be ghirred occasionaliy
during application. Complete settlement requires 3 days. The turbidity
doegs not change notieeably before 1 hour.

Aquastatic is manufactured by the Solvents and Plasties Company,

Louigville, Kentucky. Prices quoted, effective as of March 9, 1942, are:

1 to 15 drums - & 1.30 per gellon
15 to 30 F'trums - 1.25 ® o
30 to 45 drume ~  1.20 " "
45 to Sd drumg - 1,15 © ] |
Carloads = 71,10 " n
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Prices are f,0.b. Loulsville, with the exception of the carload
quantities which are delivered and are subject to tefms of 1 percent
10 days, net 30 dayse.

Aguagtatic is applied by spray or brushk, upon completion of final
finishing operations and immediately after disappsarance of free surface

moisture at & rate not to exceed 200 — 250 sguare feet per gallen of

CAguagtatic.

Truscon

Trusegn euring compound is a red liquid having a specific gravity of
0.803 and containing 24.€8 percent non-volatile materisl st 110°C., The non-
volatile meterial ié soft and waxy in character with a specific gravity of
0,202 and melts at 110%°C to a licuid of the viscosity-of a medium lubrica-
ting 0ils The residue remains greasy to touch when applied to concrete
surface, The non-volatile matter settles out upon sténding and, therefore,
must be agitated before applicatienn

Thls material is menufactured by‘thé Truécon Laboratories, Detroit,
Mickhigan. They recently guoted a price qf $1.C0 p?rgallon in large guan-
tities delivered in Michigan. They recommend the application by spray 300
to 400 squere feet of area per gallon of material one applicationm The
color fades upon exposure to sunlight.

. We have been informed that they bave changed their formula recently

whereby the non-volatile material will be a resinous material instead of a_
wax. No date is aveileble concerning this material since it is now under

test by the cbmpany. The material is applied in the same manner as Aquastatic.
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Rite=Cure
Rite-Cure ig manufactured and marketed by the Johnson-March Corporatien,
82 Vanderbilt Ave., New York City.

Thiz compound is a green c§lored liguid with a gpecific gravity of 0.88
at 20°C and conbains 45 percent non-velatile material at 110°C, The non~
volatile residue has ﬁhe congigtency of hard bees wax anﬁ melts at 1109C to
a clear 1iguld with the viscosity of a heavy lubricabing oil. The solid
material has a gpecifie gravity of 1.015, The non-velatile material is
com@letely goluble in the solvent and does not settle out u@on gtending.

Rite-Cure is applied in the same menner as the other curing materisls at
a recommended rate of 270 - 380 square feet coverage per gallon of liquid.

The latest price for Rite-Cure is $1.20 per gallen, f.o.b. Leng Island

in ecarload lets.

Taboratory Stud

A eemparatiﬁe evaporatlon loss study has been made including the three
materials discussed above. The regults of this study as illustrated in the
attached graphs show that theée materials will perform their intended fune—
tion of preventing moisture loss within the limitation generaliy prescribed
for this kind of curing. 85 percent molsture retention in 7 days is the
ugual requirement for these meterials.

These materials have been used widely throgghout the Uﬁited States for
curing concrete structures and it seems only logicai that in euch times as
thegse we should include membrane curing in cur specifications,

T would suggest that we get an authorization 4o try out several types of

thess moterials on a deflnite construction project for the purpese of studying

-l -



SONE RESULTS ON COMPARATIVE CURING STUDIES

Series I - Trowel Finish -

Orig. Water

-

kBl g

' Water Loss in Percent of Original Water Conbend

Dgys Curing

Type of Curing | Content,gm. 1 2 3 4 5 s 1 7
Air 211.2 25 28 - 26 | 26 27 28
Aguagtatic 208,9 4.3 5.3 - 4.8 4.8 5.8 8.3
Bite~Cure 211.0 2.3 4,3 - 6.2 7ol 8.1 8.5
Truscon 208.3 4,3 5.5 - 5.3 5.8 8.2 8.7
Series‘II = Burlap Finigh
Aip 215,93 2753 - 29.7 | 80.6 | 31.5 | 3L.2 | B2.4
Aquastatie 215.2 4.2 - | 7.4 7.9 9,3 9.8 | 10.2
Rite-Cure 214.3 2.5 - 8.5 7.9 8.9 | 9.3 9.8
Truscon 2165 0.5 - - - 0.9 1.3 1.3

15 pereent loss is considered the maximum which

obtain desirable euring conditions.

should be permitied and still
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these materisls under actual field conditions in order that we may obtain
additional data for use in developing a specification for this particular
type of curing.

As a matter of inberest, we are attaching a copy of the specifications
for memﬁrane curing of concrste surfaces as used.by the Missduri State High-
way Department. This specification seems to cover membranous curing

‘thoroughly znd no doubt would be applicable as is for the present.
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SUPPLEMENTAL SPECIFICATIONS
) FOR
VENMBRANE CURING OF CONCRETE PAVENENT SURFACES

(Miesouri - 1942 Specification)

Coring concrete pavement surfaces with membrane curing agents may be
used enly when specifieally provided on the plans or in the proposal,

' In addition to the requirement for concrete pavement in section 4.14

of the Standard Specifications , the following requiremen;ts shall apply:

Transparent Membrene Curing Uaterial

Trangparent membrane curing solution shall comply with the following
requirementss:
{a) T4 shall eonsist of & transparent blend of waxes and/er oile
and/er resins held in solu-tion in s volatile solvent and shall not settle
5 out hard on continuec{ standing. The golubion shall form a membrane which

4 will adhere to molst céncrete, It shall become dry to touch within four

i hourg when applied to the concrete under ordinary conditions and shall not
be tacky nor track off of the concrete when walked upon, nor impart a
elippery surface to the pavement. It shall be suitable for application
under a pressure oi‘-not to exceed fifty (50) pounds per square inch at a
minimim temperature of 40°F., and sghall be sufficiently low in viscosity

to result in an even wniform coating when applled by spraying.
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(t) The solution shall contain not less than twenty-five (25) per
cent by weight that is non-volatile at 105% C. "

(e) The solution shall be sufficiently transparent and free from
permanent coler to resuit in no pronounced change in color from +that of
the natural_concrete at the conclusion of the curing period. The solution
shaell; however, contain a dye of color strength gufficlent to render the
£ilm distinetly vieible on the concrete for a period of at leagt four {4)
hours after application. °

{(d) The curing solution shall be delivered to the job omly im the
menufacturer’s original contaiuer which shall be merked with the manufac-
turer's name, trade name of the méterial,_and 1ot nmumber with which test
samples may be corfelateda

{e) Application and Moisture Retemt. The transpavent curing material

when applied at the fate of not less than one gallon per two hmndred (200)
square feet on concrete specimens in accordance with the tests prescribed
in A.8.T.M. Method C156-40T shall provide a film which will cauge at least
eighty-five (85) per éent of the original wabter used in the concrete mix

to be retained at the end of seven {7} days.

Avoplication of Membrane Curing Materials

After the concrete hag been finally fimished and the free water has

left the surface, the entire area of the pavement surface shall be sealed

" by spraying thereon a uwniform application of the transpsrent membrane cur-

ing solution, The solubtion chall be applied irn one or two separate appli-

cations as may be recommended by the manufacturer and as directed by the
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Engineer. If the solution is applied in two incremernts, the gecond appli-
cation shell follow the first application within thirty (30) minutes.

The Contractof shall provide satisfactory equipment and means to pro-
perly centrol and assure the direct applicatién of the ewring solution on
the pavement surface so ag to resﬁlt in a wmiform coverage on the pavement
at the rate of one {1) gallon for éach two mundred (200} square fest of
ared.

Satisfactcry'equipmentland meané to control and appkﬁ the curing
salutioh shall be construed as being whatever appliancés and ietheds that

are needed to prevent the loss of any of the solution during the applieca-

tlom; also, an approved means of measuring the quantity to be applied,

If rein fallg on the newly coated pavement before the film has dried
gufTiciently to resist damage, or if the film ié'damaged in any other way,
the_Contraetor'will be required to. apply a new coat of material to the
affected portions equal in curing value to that above speéified.‘ A11 areas
cut by finighing tools, subsequent to‘the application of the ecuring solution
ghall immediately be given new applications at the reate wpeecified above;

The Contractor ghall provide on the job éuffieient burlap for the pro- |
tection of the pavement in case of‘rain or breskdown of the spray equipment.
In the event that hair-checking develOPS‘befofe the transparent meumbrane
gan be applied, the procedure as sst fofth sbove ghall Ee modified in that
initisl curing with wet burlap as specified in 4,14.03 (t) shall be per—

foried before the transparent membrane ig placed.

May 6, 1942
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WAR DEPARTMENT OHIO RIVER DIVISION ‘
{CINCIRNATI TESTING LABORATOEY) March 7, 1942

STANDARD SPECIFICATION FOR CONCRETE

FOR PAVING
(Highway or Airfield)

Membrane Curing

() Curing compound, if used, shall be Aquastetic (clear), as produced
by Jolvents and Plastics Co., Louisville, Kenﬁué%y, or approved equal. In
the event that any othgr compound is propoged for use, it will be tested by
the Government, and shell not under any circumstances be used until written
notification has been gilven by the econtracting officer that its performsnce
equals opr exceeds that of “AQuastatic {clear)." Samples consiéting of at
least one gallom, of any compound éroposed for uge, shall be sent dirvectly
to the Cincinnati Testing Laboratory, U.S5. Engineer Office, Mariemont, Ohlo,
at leagt 30 deys previgus‘to the date upon whieh'if is proposed to uge the
material,

{e) "Aquastatic (clear)", if used ghall be vmiformly spreyed, in 2
single coat, by approved pressure spraying equipment, on all concrete sur-
faces, at a rate not to exeeed 200 square feet‘per gallen in place; as soon
as all sgtanding water has been removed from horizontal surfaces. I concrete
surfaces have become dry, they shall be thoroughly moistened with water,
imnediately previous to application of the compound. When curing compound
is used on surfaces to which new concrete is t0 be bonded, any compound re-
meining at the expiration of the curing period shall be carefully removed by

gand blasting or the adeguate use of steel wire brooms or brushes.



ff) In the event that the usé of any compound other than "Aquastatic
(clear)" is permitted, detailed apecifications for its application based on
laboratory tests, will be issued by the contractiag officer.

(g) In freezing weabher, concrete shall be maintained at or above

50°F, for at least the firsgt five days of the curing period.
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