WD 2004/ 106256 PCT/ US2004/ 013845 ANTI - CORRCSI ON

ADDI TI VE FOR COVPCSI TI ONS | N CONTACT W TH | RON- BASED
wOLRETIREFES BACKGROUND OF THE | NVENTI ON 1. Fi etu/uskoo4/013845

the I nvention The present invention relates to an

anti-corrosive additive conposition, and nore

particularly to an anti-corrosive additive for

concrete in reinforced concrete structures. 2.
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For structures made of reinforced concrete, the concrete has

at least two functions, i.e. to absorb compressive strains and to
protect reinforcing steel bars or re-bars against corrosion. The
re-bars function to absorb shear and tensile stress.

The cost of corrosion is annually estimated to be in the
billions with concomitant catastrophic collapses of structures and
losses in lives. The protective effect of hardened concrete on re-
bars depends, inter alia, on climatic and environmental conditions
as a function of amount of cement, grain of concrete aggregate,
water/cement factor and concrete compression.

In USP 4,869,752 to Jaklin, there is described the use of
modified inorganic silicates, e.g. modified alkali silicates as a

concrete additive to prevent corrosion of steel structures or steel
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An object of the present invention is to provide for a novel
anti-corrosive additive.

Another object of the present invention is to provide for a
novel anti-corrosive additive which can be mixed with concrete
prior to pouring and which protects the concrete by reducing water
permeability and the concrete re-bar from corrosion.

A further object of the present invention is to provide for a
novel anti-corrosive additive which can be admixed with other
mediums prior to its application to prevent corrosion and decrease

permeability.
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obj ect of the present invention is to provide for a
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These and other objects of the present invention are achieved
by use of an alkali based salt solution of dioic acid as an anti-
corrosive additive, alone, or in an admixture in an effective
amount with another composition as more fully hereinafter
described.

DETAILED DESCRIPTION OF THE INVENTION

The anti-corrosive additive of the present invention is the

composition represented by the following formula:

-0 M+

wherein M+ is selected from the group consisting of Na+ and K+; R,
is a C, to C,, branch linear aliphatic hydrocarbon and R, is a (; -

C

j0 branch or 1linear aliphatic hydrocarbon and is prepared in



is a Cl to C4 branch linear aliphatic hydrocarbon and
R2 is a CO- Cl10 branch or linear aliphatic
woypdnaoexsbon and is prepared in 3 WO 2004/ 10626®/US2004/013845

PCT/ US2004/ 013845 accordance with the foll ow ng
accordageet wakh the RI110wiGd0 readtidik:-C=C + C-C -- al kene

0 0 cyclic dioic /RR-CCO CC R-C=CO0 ADD TION

COVPOUND wherein the resyting addition conpound is

reactive with al kaline ydroxi de as follows: 0 ~R2

-Q (II)COI\/D—I-4R2C-C RL-C=CO

/ 0\
C 0
N/
(I) R -C=C  + c-C —
alkene O\ 0 cyclic dioic
R,-C
/7 \
C O
/
c-C
/N
R -C= C 0

ADDITION COMPOUND
wherein the resulting addition compound is reactive with alkaline

hydroxide as follows:

(IT) C 0 MOH =—
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Rl -C=C 0 to forma disodi um based salt sol ution of
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steel for subsequent application to the exposed iron or steel.

Reaction (I) 1is effected 'at elevated temperatures and
pressures for a time sufficient to form the alkene dioic acid
composition. The resulting material after removal of unreactive
materials is introduced into a batch still or film evaporator to
collect a distillate of alkene dioic acid composition. The alkene
dioic acid composition is then introduced into a stainless steel
reactor including a reflux condenser with an aqueous solution of
sodium hydroxide being slowly introduced for a time and at a
temperature sufficient to effect conversion thereof to the disodium
salt solution.

The anti-corrosive additive of the present invention when used
in a concrete application as an anti-corrosive additive to protect

the reinforcing bar, is admixed with the concrete in a ratio of
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pounds per cubic yard of concrete prior to the
woaw4imesef the concrete adm xture. The fol | owWPaE/US2004/013845

exanples are illustrative of the processing of the

from Aldenoand sysbisadi pee. cEMWPYErEl & aosicaietleepgior to the
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the alkengr @cessgdliic alitdrnien fil m evaporator at 235 C and
5mm of Hg col l ecting about 730 grans of product |ight
fraction wherein the bgimend rnaction is waste. The
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there is reacted X grans of naleic anhydride and Y
vigorc¥sd7P 4 PLORY! gpe JRI aFe(ndkr230 N ablanket for 4 hours.
After removal of unreacted matérial at reduced pressure, the
resulting product is processed in a thin film evaporator at 235° C
and 5mm of Hg collecting about 730 grams of product light fraction
wherein the bottom fraction is waste.

The produced light fraction is introduced into a stainless
steel reaction vessel including a reflux condenser and heated to
100° C for 2 hours whereupon 80 grams of sodium hydroxide solution
is slowly added and agitated until there is formed a clear yellow
solution of a butane dioic acid dodecenyl disodium salt.

EXAMPLE 2
Following the protocol of Example 1, there is reacted X grams

of maleic anhydride and Y grams of propylene tetramer at 230° C at

40 psi for 4 hours. After removal of unreactive materials a
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agitation, there is slowy added sodi um hydroxide in
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me thy Jeexcymet hyeke ondxy yropans cope o w$red clriamowmys tpe from 0.02
equi val ence thereof. 7 WO 2004/ 106256

to 0.0RCY B$20R468E384AdaWidnaBs $laiEEink afBnts such as benzoic
anti-corrosive additive of the fornul a

acid, maleic acid and the like may also be employed.

2-

While the present invention has been described with respect to
the exemplary embodiments thereof, it will be recognized by those
of ordinary skill in the art that many modifications or changes can
be achieved without departing from the spirit and scope of the
invention. Therefore it is manifestly intended that the invention
be limited only by the scope of the claims and the equivalence

thereof.



0O/R -Cow CCCO M RL -C=CO wherein M+ is
sel ected fromthe group consisting of Nat and K+; Rl
wO20@/16d2s60 C24 branch or |inear aliphatic conmpoung2@amdi3s4s
R2 is a Cto Cl0 branch or linear aliphatic conmpound
What e betaageixed with a conposition prior to the
i ntended use of said conposition. 2. The
Nt i AROLLOTL S, 3AdL VG 4T IGL! BedchR Fodiimh wherein
the conposition 1s concrete for concomtant use with
rebars in reinforced concrete structures. 3. The
anti-corrosive addilive in accordance with Claim?2
wherein said anti - 6rrosive additive is present in an
anmount of fromRab6uD~3 toMabout 5 pounds per cubic
yard of concretf. 4. The anti-corrosive additive in
accordance wigh Caim3 wherein said anti-corrosive
additive is bu\ane di oi c acid dodecenyl disodi um
salt. 5. In a progegs of cgnstructing a reinforced
concrete structu f’ t he i nprovenent conprising the
steps of 8 WO OOA 106256 PCT/ US2004/ 013845 a.
adnixingRanCaﬁti-c@rrosive compound of the fornmul a

wherein M+ is selected from the group consisting of Na+ and K+; R,
is a C, to C,, branch or linear aliphatic compound and R, is a C to

C,, branch or linear aliphatic compound to be admixed with a

10
composition prior to the intended use of said composition.

2. The anti-corrosive additive as defined in Claim 1 wherein
the composition is concrete for concomitant use with rebars in
reinforced concrete structures.

3. The anti-corrosive additive in accordance with Claim 2
wherein said anti-corrosive additive is present in an amount of
from about 3 to about 5 pounds per cubic yard of concrete.

4. The anti-corrosive additive in accordance with Claim 3
wherein said anti-corrosive additive is butane dioic acid dodecenyl
disodium salt.

5. In a process of constructing a reinforced concrete

structure, the improvement comprising the steps of
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concrete and using said resulting adm xture in

woansiessi on of said reinforced concrete strBCTAISE004/013845
6. The process of constructing a reinforced concrete

Stru%.urea&ﬁi:gfﬁ%ngﬂ él@tg@&fiésﬂ‘@@r&an S@hd of the formula

anti-corrosive dditive is in an ano of from about
3 to about 5 pounds per cubic yard of cenment. 7. The
anti-corrosive addL} ve in accordance with Claimé®6
wherein said anti-c@rrosive additive is butane dioic
aci d dodecenyl RgiG€o@fum $4tt. 8. A process for

form ng an ant/-corrosive additive of the formula 0
1l /RR-COMc CCCO0 MW

\

C-Cc-0" M+
/\\
R, -C=C 0
with concrete and using said resulting admixture in construction of
said reinforced concrete structure.

6. The process of constructing a reinforced concrete
structure as defined in Claim 5 wherein said anti-corrosive
additive is in an amount of from about 3 to about 5 pounds per
cubic yard of cement.

7. The anti-corrosive additive in accordance with Claim 6
wherein said anti-corrosive additive is butane dioic acid dodecenyl

disodium salt.

8. A process for forming an anti-corrosive additive of the

formula
0]
I
R,-C-0 M+
C
N
C-C-0 M+
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conprises the steps of (a) reacting an al kene of the
woaombes€=C-R1L with a cyclic dioic acid of tReT/US2004/013845

formrula 0 CC=0 I | RRC 2 Cwherein RLisaC Clto

: l d I phatic hydrocarbon and R2 is
which SO A O e o

i near aliphatic hydrocarbon to

f - CO, CGC [/ Rl- C . and ti -
tg;mp?%gﬁ??aﬁlgﬂeﬁ“t a)"lwheflﬁ eﬁqga%lé %&&F%“)k(ii)ad{eég&h?gmth @

_selected fromthe group consisting of sodi um hydroxide
cyclianiigiot assidimhytheoxielemeba f orm a sol ubl e salt of the
formula O

wherein R, is a C|, to C, branch or linear aliphatic hydrocarbon

and R, is a C, - C,, branch or linear aliphatic hydrocarbon to form

R, -C=C 0 ; and
(b) reacting the product of step (a) with alkali
hydroxide selected from the group consisting of sodium hydroxide

and potassium hydroxide to form a soluble salt of the formula

o
R, -
-C-0 M+
/
c
\ -
C-C-0 M+
7/ \
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webkouemerse an ef fective anpunt of an anti-cor PATiU$2004/013845
additive of the formula: 0 /RR -CO_ M+ CCCO "' MW

$\ RpplGaad vehereiiroM bagedetectetufd Qin IdFFe@itdi® amount of
consisting of Nat and K+; R1 is a Cl to C24 branch or

an antd N68L8L1PLALLG; C20ROURTL AR S Bad C 10 CIO branch
or Iinear aliphatic conpound. . € process as
defined in Caim9 wherein said anti- corrosive
additive in a mategéﬁased solution is applied to a
surface of cured coficrete. 11. The process as defined
in daim10 wheRgi@-8aid sMtution is applied directly
into a crack iy said concrete prior to repair. 11

c

\

/C—ig0~ M+
=C 0]

R, -C
wherein M+ is selected from the group consisting of Na+ and K+; R,
is a C| to C,, branch or linear aliphatic compound and R, is a C to
C),, branch or linear aliphatic compound.

10. The process as defined in Claim 9 wherein said anti-
corrosive additive in a water based solution is applied to a
surface of cured concrete.

11. The process as defined in Claim 10 wherein said solution

is applied directly into a crack in said concrete prior to repair.

11



