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RELATED APPLICATIONS

This application is a continuation-in-part of U.S. Application
10/447,975 filed May 29, 2003, hereby incorporated by reference.

2. Description of the Prior Art

For structures made of reinforced concrete, 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 cést 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



as a function of anmpunt of cenment, grain of concrete
aggregate, water/cenent factor and concrete
W@ o09pieRss on. I n USP 4,869, 752 to Jaklin, therBCT/BS2004/035590
descri bed the use ofconcrete additive t o prevent
concretGOradaSitdveof os beekresitr uohumes.cor ot egleel 6LpdFE§urefnor steel
USP , 277, 450t o Ktoot there i s described the use
re-barsof a coating process t o coat the surface of the
nmetals which i s nodified t o an active noiety of
Imaise bynvoxide teceqitiostt tharéulbydesesdbededhe use of a
pol ymer of various thickness . In copending )
coatinApldeatd ap USSN toed4nr fArs dfhahe imesadissthbskdianmodified
anticorrosive additive conprised of an al kali based
to an aliltd oot i ®f anathll, hgdeoxige iregepdivet GPeawfehly cross-
ot her conpositions for an anti c-orrosion additive for
lined padngdeat & €orgossdd obhipkaeisdi.ng for nore effective
corrosion protection for |onger periods of tine '
IroEatddich € Qssp Vi g ecoat UsgNofL 05urfla®ds oft heateaaliss (biggi-losed
i n the building and construction industry. However,
an antildi@f®dive adeeth for conglrisiean odf aa edkpdsi breadi splution of
the anticorrosive additive t o reduce excessive air
dioic RiMd,aiANemé 6F finasidagctutagwptepatherocooposdtdogse for an
m xes and for controlled air content of the cured
anti-cUT iR addOtiopr ouer f eeazekthavcqumpeitiess proviidéng for
nost effective t o control air entrainnent within
more eEHE€EiCONUHAY®didh apevteztian 8% ni Lbnewenlpespadedof time
apart bubbl es having a
obviating costly precoating of surfaces of metals used in the

building and construction industry.

However, there is a need for inclusion of a composition in the
anticorrosive additive to reduce excessive air entrainment or
foaming during preparation of concrete mixes and for controlled air
content of the cured concrete. To improve freeze/thaw properties,
it is most effective to control air entrainment within cured
concrete to about 5 to 8% with evenly spaced apart bubbles having a
specific surface of from 600 to 1,100 square inches per cubic inch
spaced apart by 0.004 to 0.008 inches.

OBJECTS OF THE INVENTION

An object of the present invention is to provide an improved

anti-corrosive additive composition including a more effective



specific surface of from60.0t o 1, 100 square inches
per cubic inch spaced apart by 0. 004 t o . 008 inches
WO 20B0ECTSOF THE | NVENTI ON An obj ect of the preBES1004/035590
_ invention i s t o provide an inproved anti c-orrosive
mixes. gdditive conposition including a nore effectivem xes .
Anot her object of the present invention js to provjde
Argirheih ool el afite- esesesity d "Et 13/ Jc%n‘i:fbsé)’f‘? §ofor an
) be adm xed with concrete prior to pouring whjch _ .
improveddaeks-¢ar eps beemeadil i ye as@reaTddnitanto cBfr 4o s with
f reinforcing steel nenbers. A further object o f the
concret eBERPY| LerRPBH ing t'wh ey FGEUCSHS aridt&pr Hpggeablility and
anti-corrosive additive conposition for concrete
concomigifyst rene S iom cofit FeLNEe railnde ittt /MR 2d
concrete. SUMVARY OF THE | NVENTI ON These and ot her
A dhimddesr obieké prfeddm nuRsent dmvand 198hilevEQ ByOo¥kde for an
anti-corrosive additive conposition conprised of an
improves] kabhtbasedrealitvef didslididd d &REPYSdefi®am n§ohgerfioncrete
sel ected fromthe group:consisting of polyether
substrafigi ficad quoltysil]l ednesd ras@ntendl dnheTurgkemcrete.
phosphat es and mi xtures'thereof. DETAI LED DESCRI PTI ON
SUMMARYOQR FTHEIH NVBNENTONPFhe anti -corrosive additive
conposition of the present invention is conprised o f _ .
Therseal el iotesedisakbetef odi dhe aegeand invention are achleved

by an anti-corrosive additive composition comprised of an alkali
based salt of dioic acid and a defoaming agent selected from the
group consisting of polyether modified polysilicones and tri-
alkane/alkene phosphates and mixtures thereof.

DETAILED DESCRIPTION OF THE INVENTION

The anti-corrosive additive composition of the present
invention is comprised of an alkali based salt of dioic acid and
the defoaming agent is selected from the group consisting of
polyether modified polysilicone and tri-alkane/alkene phosphates
and mixtures thereof.

The alkali-based salt of dioic acid is represented by the

following formula:



the defoam ng agent is selected fromthe group
consi sting of polyether nodified polysilicone and

wa eiosakikene/ al kene phosphat es and m xtures theP@DUS20081€35590

al kali -based salt of dioic acid is represented by the
follow ng formplecPO- G+ CC C O+ R -C=C wherein
+ 1 s selected fromthe group consisting of Na+ and
K+; Ris a o branch lIinear aliphatic hydrocarbon and
Ris a C- branch or linear aliphatic hydrocarbon. The
def oam ng agen€-CsOsel ectldd from the group consisting
of pol yether nodified polysilicanes and
tri - allkaitefCal kened phosphat es and m xtures thereof.
Pol yet her nodified silicanes are sold by BYK Chenie
wherein( @ MEnyde Ladeedt fieotr atdengriospBYKOZS sdridBYK0Ya+. aTHeK+/ R
tri -al kane/ al kene phosphates are illustrated by the
is a CfoonObabRRIPA Rieher elRphrd iR @w@IpC@IQOQI@@ﬁZR@rlS a Co -
al kene hydrocarbons . Such
Cio branch or linear aliphatic hydrocarbon.

The defoaming agent is selected from the group consisting of
polyether modified polysilicanes and tri-alkane/alkene phosphates
and mixtures thereof. Polyether modified silicanes are sold by BYK
Chemie (Germany) under the trademarks BYK025 and BYKO0S4.

The tri-alkane/alkene phosphates are illustrated by the
formula:

R,
Rz PO4

R3

where R,, R, and R; are C, to Cg alkane or alkene hydrocarbons. Such
a tri-alkane having the formula of (C4Hs)is PO, is available from Bkzo
Nobel of Germany under the Trade name Phosflex 4.

The polyether modified polysilicanes are admixed in an amount
from 0.1 to 2.0% by weight, preferably about 1% by weight to the
alkali-based salt of dioic acid. The tri-alkane/alkene phosphates

are admixed in an amount from 1.0 to 8.0% by weight, preferably



a tri-al kane having the formula of (CH) POi s
avai |l abl e from Akzo Nobel of Germany under the Trade
wmaove/oPRexsf | ex 4. The pol yet her nodified pol ysPeT/Us2984035590
are adm xed i n an ampunt fromO. 1t o 2 . 0%y L
A weitgitd @f epeepbiyngbdite Bka Mieibgfied s¢itthef diocic acid is
al kal i -based salt of dioic acid . The tri - _ .
disclosaldkaire/ dh & eao phuspltabes dace redd bosd Ha4edn apfduifation.
froml1l. Ot o 8 0%y weight, preferablyA nethod of
Ther een i hgcoheoalikel | abldigddesalaomposditgian adifd ithe present
di sclosed i n the aforenentioned copendi ng parent
inventizpplisatdnaxedThe tanta coworebsi gempgdifioe in an amount of
conposition of the present invention i s adm xed wth
from 2 gocerEnet & qunpuds tpen dubiaryaasowdt cenciebm 2 Adgitionally,
about 5 pounds per cubic yard of concrete . .
stabiliAddig iamahty, sathbiki biengodgerics Sudte las bavdst @ngeitdie Like
mal eic acid and the |ike nmay al so be adm xed into the
may alsanbe aduinesi vientaddite e tdompogiosiior efldi héveregmppsition of
invention . The follow ng Exanples are illustrative of
the preseatprieseshtiouention . EXAMPLEL A concrete m xture of
the follow ng conponents A Course Aggregats 1750 Fine
Thaggfegatewii?g5 Poatphad Cementibldstrative of the present

invention.

EXAMPLE 1

A concrete mixture of the following components

A #
Course Aggregats 1750
Fine Aggregats 1285
Portland Cement 611
Water Reducer 1125
is admixed with 272 1lbs of water. The resulting cured

concrete has an air content of about 2%. Results of such concrete
mixture when admixed with 5.2 lbs of an alkenyl succinic acid metal
salts (“ASA”) together with and without various amounts (in lbs) of

defoamer as illustrated below in Table I.
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The resulting cured concrete has an air

s adm xed with 272 | bs of water

cont ent of

w@abman42208 Results of such concrete m xture wWhRET/US2004/035590

adm xed with 5.2 | bs of an qagkgnyl

succi nic acid netal

salts ( "ASA') together with and wth variqus
CONCREDENTS A(1] T 1 DS)_Of Adef caneraag Al s f below Anl A [ A
HycretdBBS € |13.2 TABRE| B.OONCRETE2A| A2A| ABA A 2 A A-A IHéricfé | 32 |3.2
Without¥o8e3 12 3.2 3.2 3.2 3.2 3 213213 2 83 2 312 3 2 39
BYK@29 Witidul 0%t er BYK 025 Dig Jo%® | ¥ 61 Has ggg -gig
BYKOBAg BYK 004 01860382 016 1016 Q08106 PRBSIPRLCX & a4
Phosplla/y (340 | 17 134 117 1RA10 280 410 L 224 ol e L%
Pcrc T z:ﬂ‘v T 9 1.8 0 u—r9 N 17. wf"l‘ BI_C .bglll /'\Br J Q d 3_5 11
ol 41693 15 81 EXANPISE 2 A-toneretenixture o t the
foll ow ng conponents: B # Course Aggregate 1825 Fine
Aggregat e 1284 Port| andE€eHt 436 Sl ag Cement 197
Silica Funes 25 ,
A concrete mixture of the following components:
B #
Course Aggregate 1825
Fine Aggregate 1284
Portland Cement 436
Slag Cement 197
Silica Fumes 25
Water Reducer 1.125
High Range Water
Reducer 3.375
is admixed with 175 lbs of water. The resulting cured concrete has
an air content of about 2.3%. Results of such concrete mixture
when admixed with 3.2 of ASA together with various amounts of a
de foamer is illustrated below in Table II.
TABLE II
CONCRETE | B [ B | B [ BB [B[B[B[BI[IBI[B B_[B ]
Hycrete DSS 32 |32 | 32 | 32 | 32 | 3232 [32]|32]32]32 3.2 |3.2
Without Water
BYK 025 016 | .032 .016 | 016 .008 016 | |
BYK 094 016 | 032 016 | 016 ] 008 ()!15;“__1
Phosphlex 4 170 | 340 [ 17 [ 34 | 17 | 34 | .17 34 | |
Percent Air | 8 7 7.5 7 8 7 7 4.5 17.5 13.5L 5 1 2.5 1

The foregoing examples are illustrative of the effectiveness

6



Wat er Reducer 1.125 Hi gh Range Water Reducer 3.375 is
adm xed with 175 | bs of water. The resulting cured
W@ owsHeRe3 has an air content o f about 2.3% ReCUUSH00635590

such concrete m xture when adm xed with 3.2 o f A SA

to cohogel heirwehhruabmens aEYWHes abbua defroad® where a defoamer
illustrated below in Table Il. TABLE Il CONCRETE B B B

is pr&&B BnBaB BmBuhycuet @bdSe deZe3n2bdve Jet2 fdrEh3. 2
3.2 3.23.23.23.23.: 3. Wthout Water BYK 025 .016
WSt e . tHe GoréHént MBrerlimBWEs0D4en0dbscOBBed Olbth Oddspect to
.008 .016 Ph ohlcx. 4 .170 .340 .17 .34 .17 .34

the eReungksaty AbrbdddméndsSthefZedh_LtSwihe ber egebld®ized by those
exanples are illustrative o f the effectivenessto

of ordiomrlslaill ent raiannait thettweanyakedi £ 2c40i &Y% Wercéhahges can
def oaner is present in an anount as above herei nabove

be aclseévéar wi.ththid edéper piggeHronnvaid | §Pihas BeEN scope of the
described with respect to the exenplary enbodi nents

inventtiar eofThétefbté De fecREniZzedtby theseded Ll NAHe/ invention
skill in the art that many nodificati ons or changes

be limaredeoadhi emedtuet Rewpddeparthagcitomst eidpinét egliflvalence
scope of the

thereof.



invention. Therefore it is manifestly intended that
the invention be imted only by the scope of the
webk@sos72and t he equi val ence thereof.1 . An antPCT/US2004/035590
-corrosive additive conposition for adm xt (th a
m g fgq) g&ﬂqg with

1 conkr ezt E0APOSP i YA edﬁptw@dcewpaﬁléjr%
of dioic acid of the formula R- C
a concre:€ epmpeshtipn tempsiseteaff ﬁanﬁtlﬁélgr{%aﬁeéoﬁéll& PﬁgdlolC
. of Na+ and K+; is a to C branch or linear aliphatic
acid Oﬁoh@@uﬁ@raﬁbaR is a Cto branch or linear aliphatic
conpound and a defoaner agent selected fromthe group
consisting o f pol Qether nodified polysilicanes and
tri-al kane/ al kene phosphates and m xtures thereof . 2
The anti -coRrdsi¥e additi ve conposition as defined
in Caim1l wherein said concrete construction
conmposition €s concrete for concomtant use with
rebars in reinforced concrete structures. 3 . The anti
-corrosive addft€ve conpo¥ittion as defined in Caim?2
wherein said anti-corrosive additive conposition is
presentRitt=dh ansunt of from about 3 to about 5 pounds
per cubic yard of
wherein M+ is selected from the group consisting of Na+ and K+; R,
is a C; to C,4 branch or linear aliphatic compound and R; is a Co to
Cio branch or linear aliphatic compound and a defoamer agent
selected from the group consisting of polyether modified
polysilicanes and tri-alkane/alkene phosphates and mixtures
thereof.

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

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

4. The anti-corrosive additive composition in accordance with

Claim 3 wherein said alkali-based salt of dioic acid is butane

dioic acid dodecenyl disodium salt.



concrete. 4 . The anti-corrosive additive conposition
in accordance with Caim3 wherein said al kali -based
W@ 2005/00f20%li oi ¢ acid is butane dioic acid dodeceemiS2004/035590
di sodium salt. 82 wherein said defoaner is said o
2 whergdnyeiaiet ABEPRTEH P& y3Ai1d ceobypFesenkoph fagdamsuimsilicane
of fromO0.1 to 2.0% by wei ght based upon said al kal i
bpresenpaipdaBapiosntdiodi ragi @.- 16 toTRe O4nby¥cBei @Bl Vieased upon said
_additive conposition as defined in Caim6 wherein
alkalighpgegopgdthef Aveifi e¢igol ysilicane is preferably
present in an anount of about 0.1% of said alkali
6 pasBie sartietrgoie addd.tive, cPpppoahtienradsigbined in Claim
addi tive conposition in accordance with Caim 2
6 whexgigr eispishi godefeddear modéiddt rrokykbhetankenes preferably
ggosphate present in an anobunt of from1.0 to 2.0% by
preseniyeighfnofamsaint ab kabbobbsedl§albtf ofaidi dilkalkl dbaged salt of
.. The anticorrosive additive conposition in accordance
diocic gfi%h- A aim 7 where said tri-al kane/ al kene phosphate is
preferably present in an anount of about 5.0% by
Tweifne ottsapdraskuki addsbdveatompds i b Hriakcordance with

Claim 2 wherein said defoamer is said tri-alkane/alkene phosphate
present in an amount of from 1.0 to 2.0% by weight of said alkali

based salt of dioic acid.

8. The anticorrosive additive composition in accordance with
Claim 7 where said tri-alkane/alkene phosphate is preferably
present in an amount of about 5.0% by weight of said alkali based

salt of dioic acid.



