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Mix Water Conditioner

A fechtical paper submitted to the ACY Committee 200, Durability of
Concrete, describing what it &s, what it does, and why you need it

How Mix Water Conditioner came inte being

When we Initiated MW development, wa began research in a prior era

.- the era jusd before developrment of chernicalfsvnthetic admixtires, Cray
research objectives were 1o find a consistently achievable way of farther
enhancing portland cement concrete using only natiral ingredients.

MW development began with the knowledge that to achieve its objectives,
which were to sipnificantly iImprove concrele performance and durability,
rwo critical goals were imperative. The first goal was to prodace conerete
with sipnificantly redeced peroveability. The second was 1 fimprove the
congrete microstrachere, This improvement woukd consisiently praduce
defect-free, extraordinarily textured coment paste, which is capable of
imprering congrete paste-sEivegate coniact zone areas. Through long hours
of ir-house testing, we fearned that MWC's conceptual gorls were consis-
tenthy achievable, without necessitating wse of outside mineral or chessical
admixtares, synthetic agents, water-reducer, or plasticizing agents.

After discussing whether MWC should be desipmated an admixdure o1 not,
we uftimately decided that it was not ¢n admixture and showid et be
consteved as one, This is becatse MW was designed to enhance mix
wiker's cement hpdration abilities and not affect i status otherwise. in
oiher words, should water already be considered snitable 10 vse as portlend
cement concrete mixing water {according 1o ASTM requirements), the
subseguent addition of MW does nod aher that status,

Furthermore, MW enhancemenis o conorete are not limited to only one
oF Lwrer facets, but encompass several facets, MW utibization significantly
andd beneficially affects concrete’s overall quakite/integrity,

We stbsequently learsed that the most advantageous and workable avenne
o SUCess was o utilize concrete's mixy water 25 the media into which we
wenshd introduce netural ingredients into the comerete mintore. We carefudly
setected inpredients that were capable of revolutionarily enhancing water’s
portiand cemeni hydration abiities. Purthermaore, we learned that these
same inpredients would generate prolific utilizetion, instead of evaporation,
of conarete’s “water of convenience.” This remarkeble series of discoveries
slowly developed into 2 unique product, which we calf Mix Water Condi-
sioner MW provides extzaordinary benefits for concrete through the
vepisturing of its mix warer hydration abilittes.

1 an economics} way, MWO significantly improves concrete quality and
therefivre it usefud lifespan/durabilicy, Infraseructural installations wil also
greashy beneft from MW use, especialby wheve MW benefits and cost are
compared 1 the complexity of use and cost of High Performance

Comerets (HPCY
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We began research ina
prior era... the erajust
before development of
chemical/synthetic
admixtures.

The first goal was to
produce concrete with
significantiy reduced
permeability. The
second was to improve
the concrete
microstructure,

In an economical way,
Mix Water Conditioner
significantly improves
concrete quality and
therefore its useful
lifespan/durability.
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What bappens during the manufacturing of portland cement
concrete without Mix Water Conditioner

Druring the manfactarning of portland cement conceete, prmediate violent
actions and reactions ooour as mik water initially contacts portlend cement,
Fhese aclions are necessary spd Impertany, sitkee they result in the by-
product produciion of a variety of calcium compounds in the concrete, Le.,
calcium hydreside, cafvium sulphate, ete. This occurs as meleculay portions
of cement’s wicalcium and dicalciom silicate are sphif off due to these mitial
hydrasion actions amb/or reactions.

These initial hydration actions and reactions, combined with oy water
ditusion, immediately and effsctively lower portland cement’s potency

facton, causing the comant paste which is initially produced 5o be of ex-
gremely poor o fair guality, The mitially-produeed portand cement paste,
almost immediately following initis! ydration, begins to absorb into or coat
concrcte aggregates, This happens even though later on, dee to the quality of
the cemeni paste, i1 may deleteriousty aflect iinished concrete integrity. The
resellan: conerete could have weak paste-aggregate bond strength andior
have low guality coment paste in the paste-aggregate contact Tone areas,
wossibly adversely affecting permeability, derability/useful {ilespan, ete,

How manufacturing is different when you use Mix Water
Conditioner

ROWC, however, alieviates the extremes violences novimally associated with
initial portiand cement hydration. The wse of MWC abso fowers heat
evoivement and allows for 4 smoother, maote gentle transition from initial
tvdration to full-biown hvdration, This significantly and bensfciaily sffacss
fydration by-product quaiity, Lo, calcivm hyvdroxide. MW provides
ingredients to mix water that will minimize porthand cement potency facior
loss ascribable tr aclions/resctions of itk hvdration ard mix waze
ditution. MW also provides ingredients to mix water that ingure that only
the highest attainable quality cernent paste is being produced, both fndtially
and sebsequently,

Mix waler which bas been conditioned with MW readily utifizes & percent
or moee of thee mie's already-included portland cement content, which in
furn increases its volume of cementitions matevial content. This happens
wibiont increasing the originally desigzed pee.cubicovard dry coment
vorlume, which Fowers the mix’s water-coment ratio. These extraordinariky
beneficial effects are due to MWC-conditioned min water's ability 1o more
readily and deeply absorb portland cement particles, postering each particle
to reore readily and move ofien shed #s mix weter generated hydrate
envelapes, allowing new ones to be quickly regenerated, This sction alone
generates witizarion of stgnificantly increased percentages of cach cement
partice whicl, in tern, geperates increased volumes of cernent pasief
tobermorte gel/C-8 8 (caicium silicate hydrate) per cement particle.

Soipe significant benefits achieved with Mix Water Conditioner

Listed below are several MWC-derived benefits gained from atilization of
ipcreased percentages of concrete min's alveady incloded portiand cement
CoTERL:

1. Resuftent concrete employs the smaller than wsual leftover
cementt particle cores, which became variousty sized throegh

increased cement ulthzazion, producing smaller than usual

i
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actions and reactions
GCCUE 28 MrixX watey
imitially contacts
portland cement . ..
causing the cemnent paste
which is initially
prodiuced to be of
extremely poor quality.

Mix Water Conditioner
lowers heat evolvenent
while aHowing a
smoother, more gentie
transition into portland
cement hydration.
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more of concrete’s
already-included
portland cement
content.
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leftover cores to act as sandfaggregate. The smraller coment
particle cotes increase impermeability and density.

2. Produces cernent paste that is extraordinarily fine-textured
and hemogenous, provided with same charge panticle effect,
greatly reducing potential for internal voids, shrinkage, excessive
Bleedwater, internal microcracking, external cheeking, erazing,
plasticisestlement cracking, elc.

3. Extraordingrily kemegenous concrete with increased work-
alifity dus o Increased iobricity, et

4, Reduced cementitiows material waste and increased water
atilizatipn, which results i increased volumes of cementitious
material wilization per cement. particle, effectively lowering
wiler/cement ratic of nished canceete,

SF

. Generatian of more finely textured cement paste consisting of
stnaller-size gel poves with excellent aniformity and smaller
then wsual capillary povesfvoids. This is due to total mix water
atiiizalion, which resclts in increased hydration product
volutmes, These actions significantly lower ledal void percentages
and, thus, permeabidity,

6. Production of @ true shrinkage-compensating concrete,
compensated by production of increased volumes of internaliy
genierated hpdration product/C-5-F, which also virtually
eliminaies curl

Mix Water Conditioner achieves the lowest possible
permeability

From & durability viewpeint, i ks of crucial importance 1o achiove the very
iowest possible permeability in the shortest perioad of tirme possible, a feat
achieved each and every time when utiiizing MWO. Using MW consis-
tently prodices conerete with smaller, more segmented capillaries than
gzl

Permenbility in concrete means that pollutants or contaminents are aliowed
bos peneiraie inside s interior The degree of permaabilily diclutes whether
these poilutants/coniaminanis are readihremor sparingly-—allowed mpress,
Theralore, perraeshility, as well as the depree of permeabitivy, effectively and
divectly affect concrete’s durability, which transiates to wseful lfespan.

Comerete permeability is of critical interest because the integrity disintegra-
Lomfdeteniomtion of coporete is ustally caused by either {1) external agents
avising from concrete’s environment or (2} internal agents from within the
concrele isel, Permealdlity of concrete is very often increased further thag
required by inadvertant uge of porous aggregates or placement withowut
praper sure in a dimely manner,

Eor concrete made vsing normal weight ageregate, permeability is governed
b cement paste porosity and pore-size distribution. For example, fora
cement paste whaose total gol pore porasily islow, s permeability s very
low. HMowever, (he pormenbility of hydrated cement paste a5 0 whole i
asually greater than #ts ged porosity indicates because of larger capillary pore
presence, [ fact, #s permeability s penerathy controtied by the capillary
povosity and not gel porosity

Concrete paste capiliary porosity size is governed by concrete water-
cementtitions material ratio and degree of hydration, Therefore, MWC was

Mix Water Conditioner
consistently produces
concrete with smaller,
more segmented
capitlaries than nsual

MW was designed to
enhance both factors
{increased cementitions
material vohimes and
improved hydration
rates and processes)
through reposturing of
mix water’s hydration
abihities.
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