WATERPROOFI NG STRUCTURES FORMED FROM WATER PENETRABLE CONSTRUCT! ON
MATERI ALS The present inventi-on relates to conpositions and‘n%%ﬁ%d%:%§%ﬁil
for waterproofing or danpproofing various 5 water-penetrable materials Used .
in building construction and:other civil ‘engi neering projects. The invented
conposi tions are aqueous conpositions incf uding polymer latices useful as
wat er proof i ng agent pretreatnents. The invented nethods use these new
aqueous pretreatnent conpositions as a conponent in 10 a systemto reduce -
wat er penetration thr ougkreERBR6OE FOIEED "WROMI Oon al so’

i ncl udes packages including materproo |ng agents and t hese neM/pretreé;nent
conpositions and strUuRATER AHY ¥ RSTR ONr MAMTBERTATSONPOSi ti ons
and a waterproofing agent have been applled 15 . -Various materials
used in building-construction and other civil engineering projects such as
roads and bridges are susceptlble to water penetration resulting.either
from their inherenThpr BFesents igveanipion kelatesstiohcampesididons andor es.
Reduci ng or eI|n1nat|ng wat er penetration through 20 stryctures forned of

these nat Sr¢BRQAEf UERTPL For MaARSrRYRILIRI 1OF BAPBRFGPLdPD VATHINS val | s,
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asphal t - based conpositio
waterproofing agent pretreatments. The invented methods use (T:

these new aqueous pretreatment compositibns as a component in
.10 'a systenm to reduce-water pehefration through.construction
materials. The invention also includes'packages including
waterproofing égents and these new pretfeatment compositions
and strﬁctures to which these new pretreatment compositions
and a_waterproéfing agent have been,applied.
15 Various materials used in building construction and
other éivil engineering projects such as roads and bridges
- are susceptible to watér penetration fegulting either from
their inherent properties or imperfections such as cracks or C.
pores. Reducing or eliminating water penetration through
20 structures formed of these materials often is desirable such
as for below;grade building walls, and may be critical in
.certain structures such as those housing expensive electrical
equipment or tunnels moving vehicular or pedestrian traffic
under bodies of water. Available waterproofing ageﬁts.

25 include ethylene propylene diene



Asphal t-- based -conpositions are preferred; nost preferred are preforned,

fl exibl e sheet-like |anmi nates of support film(s) and bitumi nous |ayer(s)
(wat er proofing | am nates) such as described in U S. Patent Nos. 3,741, 856;
3,853,682; and 3,900, 102. Bituthene(R) brand of waterproofing nenbrane is
an exanpl e of preferred, 10 commerci ally avail abl e asphal t - based

wat er proof i ng agents. Many currently avaklable waterproofing agents are

&

very effegi%ve when applied correctly. For exanple, when using
water proofyng | am nates as a wat er proofing agent on structures contan nated
by dirt, dustmomomerf(EPBMyecsbeets, polyvinylechlprdde cheetmyi res that a

t t t | : t ' ti f th
hater proof| nd TEPBLtE afiel 87 BpiLeitpraBBhlie BRBLERR\ Bhal | 0. ¢ based
upon vol ati | ecdrteased coapduathennadspbadti-basedt gomposdhkiosss! s of these
conpounds as ANLTESba &8 EoRPysPt$oRE: gre pgﬂﬁf‘éﬁ:&%ﬁ%”ﬁa@s% préderdea

asphalt enul si ons, have not %een used w X1 ecause of poor_"water
i mer3i on r esHk8 Prefermed, cEiexible sheetrihke. lapipagesnofy supPOIds nost

comrer ci al | y gvBh (P! en@rbit@aineassiaget (8)0tvaterprooFinydlagdeates)
fire hazard and

osonats o veRORces eSSt et o i chicnnitoe, o TRLSkegY 1o s
resul.ting frdh:&&@;G&afeandhmEQGOQDOZesiBﬁﬁuthene(g obriand béEnper at ure
appl i.cabi | | t%a?en%%féogm%%gﬁﬁr? SSPEtghUEQF%ﬂQ% rB&g%LEQ%de}.ge”ts t hat
require pretrea t, such as waterprooring lafmnates; T10r .
10 commercially available asphalt-based waterproofing agents.
\_ Many-curréntly available waterproofing agents are
very eifective when applied correctly. For example, when
using waterproofing laminates as a waterproofing agent on
structures contaminated by dirt, dust, or efflorescence
15 current practice requires that a pretreétment be applied
to the structure before application of thé waterproofing
laminate. Most pretreatments commercially available are
based upon volatile organic compounds and usually contain
high levels of these compounds as solvents. Known agueous
20 pretreatments, such as'asphalt emulsions, have not been
used widely because of poor water immersion resistance and
freeze/thaw resistance. Consequently, use of most
commercially available pretreatments is fraught with
disadvantages including the need to exercise great care to
25 avoid fire hazard and atmospheric release of volatile
organic compounds, or risk of failure resulting from poor
water immersion resistance or poor low temperature
applicability. ' '



many years, there has been and remains a need for pretereatnent: eonposiitons,
which elimnate use of volatile organic compounds without sacrificing-the,
strength and duration of the bond between the waterproofing agent and
structure and which can be applied when anbi ent tenperatures are
significantly below the freezing point of water. Acrylic latex fornmnul at| ons
i ncl udi ng about 2-7 wt. %l atex solids 3and about 9 wt. 9% 2- but oxyet hanol ,
about 4 wt. % 2-(2-ethoxyethoxy) ethanol, and about 1 wt. %di butyl

pht hal ate are known for use as |acquers. These fornul ations may haE?
freezi ng poi nt ThArefions cieTs fervse of waterproofihgl agentat ehptddh i ng
agent pretﬂe@%ﬁlﬁngﬁre&tréytn@'lpw di&dK las &éérﬁf&éﬂn&bla&?%eél?’fgfsCr' bes

use of water-based acrylic |atex conp03|t|ons as- water
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for wat er prageh. ng. U S Patent No. . 4,362,586 to U fner et al. describes use

rinmers for hwa repairs using as haltlc
g;ngfgﬁgg1de ' Slni %tegaé%rmulatf%ns)&ncfhdlng abogk 2 %

: latex solids and about 9 wt. g 2—butoxyethanol, about 4
% 2= (2-ethoxyethoxy) ethanol, and about 1 wt. %
dlbutyl phthalate are known for use as.lacquers, . These
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formulations may have freezing points at or below 0°C
(32°F) but are not useful as waterprooflng agent

pretreatments at or below -4°C (25°F) .
Uu.s. Patent No. 4,897, 313 descrlbes use of

r-based acryllc latex comp051tlons as waterprooflng
agent pretreatments.

wate

These pretreatment comp051tlons,

~ overcome many of the dlsadvantages of other known aqueous
Pretreatments but cannot be used at temperatures_
at or below -4°C (25°F).

Uu.s. - Patent No. 3, 940 540 to Schmldt teaches bullt-up
rooflng employing precoated felts 1nh1b1ted from slipping
by use of ‘bituminous emu151ons to bind the felts. A minor
amount of compatlble latex is incorporated into the |

emuls1on to increase the adhes;on of bonded felts.

U S. Patent No. 4,172,830 to Rosenberg et al is one
of many examples of references disclosing- sheet—llke
flexible materials used for waterproofing.’

U.S. Patent No. 4,362, 586 to Uffner et al. descrlbes

use of polyamide resins as prlmers for highway repalrs
using asphaltic membranes.



-4 U S. Patent No. 4,731,399 discloses extending certain latices by
addi ti on of up to about 40% by wei ght of an enulsion of asphalt, bitunen,
~or coal tar. The extended latices are said to be useful in adhering scrim
to carpet 5 or in manufacture of attached foamed carpet backing. U S:
Patent No. 4,597,817 to Larsen describes processes for preparation of a
mater-lnperV|ous surface coating on a suhstrate which conprises applylng tfo.
t he substTate an aqueous bitumen enul sion containing, in part, 10
t 0+55% by |ght of an acrylic prepolyner. U'S. Patent No. 4,544,690 to
Ladisgldi?closes au. aqueauantuhbegnzedlqoab H&scﬂndes(Hktﬁﬁdiﬁétééttiﬁ?
suitable for ¢ogtin it uni s,.substrates cont asphal t
in which the gﬁgf‘c?grg ?gig 8Ifublgs taé’P“%S 0% % é}é ?/#t Fa small
amount of caremuysaosdofuaapheds/,sbjitemenaciod cupdl yhaar. | &thex dxhemied
particul ar pa S at.en 4.:10 qﬁg& 'gﬁﬁﬁh
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teaches seal ant aSQhQHPﬁtéﬁ'&' ﬂbQ”49g'§l?Q%'lt7' s thaadel) d&crﬂég)arts by
vol une of a copol yner prepared b olyg?rlzatlon of a ate

Vin
nonomer with B °GF§§ﬁFc 8 preps ation of a yag eq%imﬁﬁrW&PJELQH. 4% to

DeFatis teac heeaelﬂgrbﬁr af substirater Mm@ﬂsﬁsecapp@me&o Nglte used in
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agueous tumen emulsion
10 5 to 55% by weight of an acrylic prepolymer.-
o U.S. Patent No. 4,544,690 to Ladish discloses an -

aqueous rubberized coal tar emulsion composition suitable
for coating and sealing bituminous substrates containing
asphalt in which the coal tar emulsion includes water

15 _' admixed'with a small amount of carboxylated
butadiene/styrené/acid copolymer latex having a particular
‘particle size.

U.S. Patent No. 4,104,211 to Keene et al. describes

pipe sealants made from an aqueous emulsion of

20 non-cationic asphalt and rubber.

U.S. Patent No. 4,176,102 to Favata teaches sealant
asphaltic emulsion compositions having 20 - 50 pafts by
volume of a copolymer prepared by copolymerization of a
vinyl acetate monomer with an organic acid. ' :
25 U.S. Patent No. 4,619,166 to DeFatis teaches a mortar

for waterproofing and protective coverings used in
building and road construction wherein the mortar includes
a mixture of an acrylic emulsion and.finely ground clay
which has been baked at a temperature range between 600°C
30 and 1,400°C, | |

.~ U.S. Patent No. 4,151,025 to Jacobs describes use of
volatlle organic solvent-based primers with laminated
waterprooflng membranes.



a mixture of an acrylic emulsion and finely ground clay which has*beén’,
baked at a tenperature range between [err] 30 and [err]. U S. Patent
No. 4,151,025 to Jacobs descri bes use of volatile organic sol vent-based
prinmers with | am nated wat er proofing nmenbranes. The present invention
relates to nethods useful for attaching waterproofing agents to o
wat er - penetrable 5 constructions>naterials, conpositions useful in-

t hese net hods, and structures resulting fromuse of these nmethods.. More
specifically, the present invention relates to using conpositions tﬂtludlng
styrene-but adi ene rubber | atex, styrene-butadi ene-styrene rubber Iatex
natural 10 rubber | atex, polybutadlene | at ex, pol ychl or oprene Iatex,
pol yvi nyl acetgjge %9&?én539ﬂ685t955r 'hégeéo'H BBh'C%%'%% 1oy

wat er pr oof i ng agents ui Aand ot engl neering stfuct ur es.
The preseatta¢h@mm|mntenprgqésnuaaeenbastd Watex-psnp@gahl@ns useful in 15
vt er pr OQl ) 0B8] HHE L h@BeRREL] Ak8nBbsl EIBREALUEER1 Al n0kHRGLOW about - 4C
[err] an applications’in ueous latex: conpositions are
used at ﬂW%%%OQ%npéﬁét8F§§CtEGe€pFFﬁBﬂt%ESe BPBORPRYOSF theeEct ures such as

bui | di ngsre hbdgeS, MbPadS eamélbamnglstheqprégénbomﬁsehehwae&ématéaerture
and mater roofln% %ﬁent 1i,ch en &e essentlallé gut helife f the
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appl|cat|xﬁﬁesuchtpseﬁabbatadmeaa-baye&natsubMEer&atha baakhmhn holds t he

10 " rubber latex, polybutadiene latex, polychloroprene latex,
polyvinyl acetate latex, and/or nltrlle latex in \‘)

appllcatlon of waterprooflng agents to bulldlngs and other
civil englneerlng structures._ The present 1nventlon
includes water-based latex comp051tlons useful in

-15 waterproofing construction materials at temperatures at or
' below about -4°C (25°F) and for other appllcatlons 1n whlch

aqueous latex compositions are used at these temperatures.

20 o : - _

Optimal waterproofing of. -structures sueh as,
bulldlngs, bridges, roads, and tunnels requlres bonds'
between the structure and waterprooflng agent whlch endure
‘essentially for the life of_the strqctune. These endurlng o/

25 bonds even.are_impqrtant inlapplicatiens,such as |
subte:ranean basements, whe:e the backfill holds the
waterproofing agent in place, tq_éreVent migration:aleng
the surface of the structnretof:water.which mayienter'
through damaged areas of the wate;proefing_agent;'.Tq _

30 achieve enduring bonds between structures and asphait or
coal'tarrbasedzwaterproofing agents, pretreatments nsually
are applied prior to application of the waterpreofing
agent. All the waterproofing agent pretreatments_ihﬂ
current widespread use have high levels ofIVOlatile.
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wat'er pr.oof i ng agent in place, to prevent migration along the surface of the
structure of water which may enter through damaged areas of the .

wat er proofing agent. To 30. achi eve enduri ng bonds between structures
and asphalt or coal tar-based waterproofing agents, pretreatnents usually -
are applied prior to application of the waterproofing agent.” Al the

wat er proofi ng agent pretreatnents in.curkregt -wW despread use have high

| evel s of *volatile -6- organi ¢ conpounds, usually as solvents, and-thus
pr esent pdhéntial fire hazards and sources of atnospheric rel ease of

vol atil e or genganicnpompoundshcusnaldyt aisnselvients csinksthus tpreesestovery
that 5 when used as waterproofing agent pretreatnents agueous m xtures of
st yr ene- but ZRPERBtiabhEiresbreargse ands spuxiees 0f atimgorpherxicxeleaserof
(SBS) latex, natural rubber |atex, polybutadiene | atex, polychloroprene

| at ex, pol ywWodatile: grgapicecompeunds:nitrile latex facilitate formation

of strong 10 and enduring bonds  bet n wat er,pr oof i ng agepts and the
structure to which tﬂgﬁ presepl ipy n, Fefddes igbﬁfé}% WYETY; ety

trong a endurin o_secure_t he t er proofin ent. to . the structure
cssenti oSy hh: fifen’ s FRtrbiooion Rott, Sheiehridhts aleads
aqueous- basegd. trea o} slnye t he, ing
cﬂa_r acteri sﬁg %:%éugrégf é?r-%ﬁ%éﬁel g’%" ftggél elgl\r%c %‘g’g’%f}?&g L%\ge(#'ense{%%+§%ﬁer S
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polybutadiene latex, polychioroprene latex, polyvinyl acetate

l\-/'
latex, and/or nitrile latex facilitate formation of strong

10 and enduring bonds between waterproofing agents and the
structure to which they are applied; the bonds are generally
sufficiently strong and enduring to secure the waterproofing
agent to the structure essentially for the life of the
structure. The latices used in the aqueous-based

15 pretreatments of the invented methods have the fellowing
characteristics: ‘

Preferred SBR latices include styrene:butadiené
U polymers having styrene:butadiene ratios of. from 1:99.to
60:40, more preferred are SBR latices having

20 styrene:butadiene ratios of from about 20:80 to about 40:60.
Stabilizers such as fatty acid surfactants or mixed acid
surfactants are neceésary ingredients in these latices.

| Preferred SBS latices include styrene:butadiene
polymers of number average molecular weighfs from about

25 100,000 to 2,000,000 having styrene:butadiene ratios of from

about 10:90 to 40:60. Components in.these latices include



20 styrene:butadiene ratios of from about 20:80 to about 40:60. Stabilizers '
such as fatty acid surfactants or m xed acid surfactants are necessary ’
ingredients in these latices. Preferred SBS | atices include
styrene: but adi ene pol yners of nunber —average nol ecul ar wei ghts from about
25 100,000 to 2,000, 000 having styrene: butadi ene ratios of from about 10:90
to 40: 60. Conponents in these |atices include cationic, anionic, or
noni oni ¢ surfactants and, optionally, tackifiers such as rosin esters.
—~Preferred natural rubber and pol ybutadi ene | atices have a m ni num g ght
aver age. nolecul ar wei ght. of 50,000 and may contain sone gel. .. Generally,
any SBR lgtebonidiS dndeic padrradbnichberstpfastantsyanaadopedonaldy,
pol ychl oroprene [ atex; polyvinyl acetate |atex, and/or nitrite |atex which,
when usedackifiersrsuchfasgrogintegters cat Reeferpedvndéurhinadubber
sufficiently strong and enduring.to secure the waterproofing agent to the
st ruct ur @rsk poiybutadiene tlatices bive e minimunrweightusweraget his
invention. Persons skilled in the art readily are able to select from SBR
SBS, nat Mewmrvzewym ol €90 oA yBRAY Fopkasn samexgelo
pol yvinyl acetate, or nitrile latices those which are -operable in this
invention. The Exanples 20 and 21 Test procedures are exanples of tests
representing inportant performance criteria which are useful to determ ne
whet her .| at ex- cont.ai ni.-ng conpositions are useful as waterproofing

o/



5. ° . agent pretreatnments. The invented aqueous pretreatnents and those
used in the invented nmethods include one or nore of the above latices in
1-70% by wei ght of solids, preferably 3-35% by wei ght of solids. Optional
ingredients in these 20 pretreatnents include tackifiers such as
enul sions of rosin esters or enul sions of hydrocarbon.resins;
antlfung|C|des such as formal dehyde, oxazd&di ne- heterocycllc am ne,

2- [(hydroxynethyl) am no] et hanol , or benzi sof hi azol i n-3-one; thickeners
such as ce¥tul osic 25 polyners pol yacrylic acid, or associative

ur et hane; and cati§mn9raiixyﬂanﬁ(SBRwlatﬁKLNSESsLatex;anaturakphabber

emul si ons, pr I Bﬂ?ﬁﬂ] ﬁ*ggg are opti onal
|ngred|ents |%E?$§bl* %ie pretreatnentsﬁkﬁikl kiﬁeventféé m | dew
growt h and 30P°1YVanGs@ﬂ@ﬁﬁﬁﬁ|litexﬁ %ﬂQﬁQkin¥¢¥ $oh%tﬂ%tﬁh1€bntuhﬁars
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by, fer exanple ditiqQn of anmoni r oxi de. Anot her tional

i ngredi ent isSREE é’f@/‘ﬁ'ﬁ ’Einrﬁﬁ/ g kR HFeRUES HB@ne gl ycol or
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reezing poin pr t al o % a
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pr et r eat nent sszld.Iedf n@e&hearart hreadidefare ablmv@tmﬁwum SBR,

pr et r eat nent s rse g,fﬁﬁga% algﬁf e ?ﬁ%’@%w fg&i‘i&&ﬁ@éﬁX betey,

[erri prefera east
0 yv1nyl acetate, or nitrile latices those which are
\_ operable in this invention. The Examples 20 and 21 Test

procedures are examples of tests representing important

performance criteria which are useful to determine whether

latex~containing compositions are useful as waterproofing
15 agent pretreatments.

The invented aqueous pretreatments and those used in
the invented methods include one or more of the above
latices in 1-70% by weight of solids, preferably 3-35% by
weight of solids. Optional ingredients in these

20 pretreatments 1nclude tackifiers such as emulsions of

rosin esters or emulsions of hydrocarbon. resins;

antifungicides such as formaldehyde, oxazolidine-

heterocyclic amine; 2~[ (hydroxymethyl)-amino]ethanol, or

benzisothiazolin-3-one; thickeners such as cellulosic

25 polymers,. polyacrylic acid, or associative urethane; and
cationic, or anionic, or nonionic surfactants. Asphalt
emulsions, preferably in amounts of about 5 to about 20%,
also are optional ingredients in the invented
pretreatments. To help pre?ent mold, mildew growth and

30  rust formation, if stored in ferrous metal containers, the
‘pH of the invented pretreatments optionally is adjusted to
about 8 to 9 by, for example, addition of ammonium
hydroxide. Another optional ingredient is a freeze/thaw
stabilizing agent such as ethylene glycol or propylene



are aqueous pretreatnents having a freezing point at ow-belomv[errji .
Surprisingly, it was discovered that various agents known to be useful as,
freezing point depressants in other applications also can be. added to
aqueous-based | atex conpositions in amounts sufficient to reduce the
freezing point to at |east about [err] thout significantly affecting the
utility of these conpositions as materﬁ?goflng agent pretreatment
conpositions. Using standard techni ques persons skilled in the art~feadlly

are able er S e sed | CONDOS 5 are
usef ul aségﬁfgé;prggﬁ%ﬁg %%%n% prr}ifaetaﬁgr%n?;é%c?q% &r"%‘ﬁ@a‘gﬁ) |ca?| on and
dryi ng t héyeetiow podnftodepriess iafg aagents)s.ufffqnneemnalestaw ahdt@nduri ng
bond betwgeg.th é%b%% RUANtE AR d Qﬂhat 1§ émg gdvand structure

bei ng wat er proofe was expecte It of free2|ng poi nt
depr essi ngeagesesnee ddmedls Paskpgedt ©F M@&Gﬁatﬁnmstﬁ Whighurfeeese f i ci ent

to reducegffetha®czi ng p0|nt to about [err] woul d render ‘such conp03|t|ons
unsui tabl e for_use as r gof nq{a ent pretreatnent cqgg i tions.

But oxypr opanol ; rgéega; e&ﬁ’rﬁﬁio et s HrehrsatPrdu ABREIEx sol i ds
and 61. Z%H‘@éﬁrhaﬁeaa Qi’:é%'}.ﬁgobo&nlﬁnQ%nflﬁ%h%ﬁlyp@éltovﬂ%”@séi‘gE')age”t
found not to_be useful in-agueous-based’|atex waterproofing agent

pr et r eat RFRLREABLY; ftoAeast agg low pguT4 Ced2Pid ) poi MoXfef Hedgent s
were di scawer@duéeubepneeisuhtmen&euqaeu:inbraaecfrleatzMg point at or

below -7°C (20°F). Surprisingly, it was dlscovered that
various agents known to be useful as freezxng p01nt ' <
depressants in other appllcatlons also can be added to.
aqueous-based latex compositions in amounts suff1c1ent to
reduce the freezing point to at leastvabout--4éc (25°F)
without significantly affecting the ufiiity.of_these
compositions as waterproofing agent pretneatmeht_.
compositions. Using standard=teghniqpes,per§93s skilled in
' the art readily are able to determineﬁéuch amounts;
Agqueous-based latex compositions are useful as
waterpfbofing'agent:pretreatments 6n1y if after _
application and drying'they allow for ‘formation of a -
sufficiently strong and'enduring bonagbetween the
subsequently applied waterproofing agent and structure
being waterproofed. It'Was'expected'that addition of s
freezing point depressing agents to aqueous-based ‘latex
compositions in amounts suff1c1ent to reduce the free21ng
point to about -4oC (25°F) would render such composxtlons
unsuitable for use as waterproofing agent pretreatment
compositions. Butoxypropanol, 10.4%, in a composition
containing 28.4% SBR latex solids and 61.2% water is an
example of a known freezing point depressing agehﬁ found
not to be useful in aqueous-based latex waterprooflng
agent Pretreatment comp051t10ns



Viat erproofl ng agent pretreatnent conpositions having freézlng ot nt s sat or
beél ow [err]. Latices useful in 5 freezing point depressing

agent - contai ning conpositions are latices-in which the |atex polymer plus
absorbed freezing point depressing agent has a mininmumfilmform ng
tenperature at or below [err]. Freezi ng po‘lét depressi ng agents useful in
this invention are agents which have: (1) infinite water
solubility;. (2) do not coagul ate Iatex during preparation of a

conposi tiegs and 3). have a%/%f ressug e at [err] thag not nore than
about one-half th Ot FEPFEFRTEPT BIFP §zY’ﬁ §€poi nt

depr essi ng agéswvwmd rutsebe'\/rusmfm.‘avm aaguéols+hagedSlatex - paraneter
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agents incl u&@emgmon@abow; oW W€ @3eF).alaticdsyusefud iyl ycol , propyl ene
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vapor pressure of water. Préferred freezing point
depressing agents are those which have a solubility
15 parameter (cal./gmBﬁ that is about 2 or more units
greater than the solubility parameter for the latex being
used. Preferred freezing point depressing agents include
C2 to'C5 alkyl diols such as ethylene glycol, propylene
glycol, and butane diol; N-methyl pyrrclidinone; and
20 dimethyl formamide. Other useful freezing point
depressing agents are methoxyethanol and methoxypropanol.
Persons skilled in the art can determine useful freezing
~ point depressing agents using well known techniques.
\_ Example 20 provides data supporting the unexpected
25 utility of these compositions as waterproofing agent
pretreatments.
The preferred invented waterprooflng agent
pretreatment compositions include ‘about 10 to abott
65 wt. % latex solids, about 4 to about 33 wt. % freezing
30 'point depressing agent, and about 17 to about 80 wt. %
water and may include other optiohal'components. More
preferred invented waterproofing agent pretreatment
compositions include about 10 to about 53 wt. & latex
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solids, about 9 to about 33 wt. % freezing point depressing agent, and’
about 23 to about 80 wt.' % water or about 16 to about 53 w. % atex’
solids, about 9 to about 26 w. % freezing point depressing agent, and
about 23 to 5 about 75 wt. % water. Mst preferred are conpositions
contai ning about 20 wt. %l atex solids and about 12 wt. % freezing point
depressing agent. Al pretreatnent formhllati ons shoul d be prepared such .
that the ratio of freezing point depressing agent to | atex solids- ;s | ess

«10 or e ual bo t 1 apd the ratio of freezing point =
depre55|ngF fe? 2 %?gﬂfeggtﬁgn_%r%EﬁﬁﬁFn?opﬁgﬁﬁh 0.12 but | ess
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primer t1oner conposition is ap g
depressing agent to water is greater han or equal to

about 0.12 but less than or equal to about:l. All wt.
percentages of latex, freezlng.po;nt-depress1ng_agent,-and
water are determined exclusive of any othe: components

15 which may be ineluded in the'prétreafmgnt-composition.
Compositions including higher- éoncentrétions of latex
solids and. freezlng point depressxng agents which are.
intended for dllutlon prior to use are within the above
ranges if the diluted form is within these_ranges.

20 The invented waterproofing,agent.pretreatment
compositions also may,ihciude Styrene maleic anhydride
copolymer having. a moleéular weight of about 2,000 (SMA)
and ammonia. Preferred compositions including SMA and
ammonia have about 2 wt. % SMA and 0.4 wt. % ammonia. _ .

25 As used. in the specification and claims a-
waterproofing agent pretreatment(s) is a composition used
as a surface'conditioner ér a composition used as a
primer. A surface_cOnditioner.compqSitipn is applied to a

. structure surface to adhere dust'and;other;contéminants to

30 the surface thereby enhancing thé-mechanical infegrity of
the surface. Primers are ¢ompositions‘applied to
structure éurfades which may perform the functions of
surface conditioners. In addition primers also promote
good initial adhesion of the waterproofing agent by
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initial adhesion. Primer compositions generally have a

"higher solids content than surface conditioner

compositions. _
In the invented methods, waterproofing materials

based on coal tar or asphalt are used, asphalt-based

waterproofing materials are preferred. Especially

. preferred are waterproofing materials constructed of

20

25

30

35

preformed, flexible sheet-like laminates of support films
and bituminous layers which shall be referred as
waterproofing laminates. Various waterproofing laminates
are cémmercially available. Bituthene(R) brand
waterproofing membranes are preferred commercially
available waterproofing laminates.

Various civil engineering structures including, for
example, buildings, bridges, roads, and tunnels, are made
waterproof using the present invention. As used herein,
making a structure “waterproof" means reducing or
eliminating the ability of water to penetrate the
structure. The present invention is used to make
waterproof structures constructed of materials which are
waterépenetrable either inherently or as a result of
imperfections such as cracks or pores. The types of
water-penetrable construction materials with which the
present invention is used include wood, brick, stone,
blended cements, pozzolanic cements, or concrete,
preferably Portland cement concrete.

-



Various civil engineering structures including, for exanple, buildings,
bridges, roads, and tunnels, are nmade 25 wat er proof- usi ng the present”
i nvention. As used herein, nmaking a structure "waterproof” nmeans reducing
or elimnating the ability of water to penetrate the structure. The present
i nvention is used to nmake wat erproof structures constructed of materials
which are 30 - wat er - penetrabl e eltﬂéb I nherently or as a result of

i nperfections such as cracks or pores. The types of water-penetrable
~construction materials with which the present invention is used inglude

wood, brick, stRFROTHIRGIER ERedPTesently otaverted gatlodsfoEoncrete, 35
pr ef er abl w&u&iw%&mr@emﬁ@n thraﬁgnrdl §ﬂrﬁethhe,pm3enhu i nvent ed

thod f d t at th t i
br et eat mAh RS HRTRP e e O FE BPEDCoF abhecabPYeLDBELER=] o a
structure mohpplmdadmoads'grudtwreaanéralsowed toadwmi er Pheveafgengent is
e e {0 M USIEAIP L ao T £0a PHINCA UL BHET BEELrLBLAGREDC | NVeNt od
Fera
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ft./gal. vhed HsStnése ﬁé&erabl pisnappﬁﬁéd499 & ggguéﬂuretSQQQEce“hen
used as a surface cond | oner. ¢ ﬁgég overag7 ites and film
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Yge In t*“iéi%&%?t%ﬂanfﬁ@QP?zoo_sq. ft./gal. when used as a surface

conditioner;_ Other suitable coverage rates and film- U;J
thicknesses are readily determined by persons skilled in
the art. '

‘Waterproofing laminates are theé preferred

15 waterproofing agents for use in the invented methods.
Preferred waterproofing laminates have-a bituminous layer
comprlsed of about 29 - 60% by welght asphalt, about 25 -
55% by weight process 011, about 10-35%, preferably 16-35%
by welght of a thermoplastic block polymer of styrene and

20 butadiene monomers or random styrene and butadiene rubber
polymers. As used herein, the weight percent of asphalt,
process o0il, and thermoplastic block polymer of butadiene
and styrene is calculated based on the total of these
components not including fillers,’which'may'be-included in W

25 amounts of up to 50%, preferably 10-20%, by weight of the

 total weight of asphalt, process oil, thermoplastic block
polymer of butadiene and styrene, and filler, or“ang:dther
components. ' o o '
In more preferred waterprooflng laminates the asphalt

30 used has the following alumina separatlon (ASTM D4124)
ranges and preferred ranges. a



Preferred waterproofing | am nates have a bitum nous |ayer conprised of
about: 29 - 60% by wei ght asphalt, about 25 - 55% by wei ght process oil,
about 10-35% preferably 16-35% by wei ght .of a thernoplastic bl ock pol yner
of styrene and 20 but adi ene nmononers or random styrene and but adi ene
rubber polyners. As used herein, the weight percent of asphalt, process
oil, and thernoplastic block polyner of butpiyene and styrene is calcul ated.
based on the total of these conponents not including fillers, which may be
i ncl uded K25 anounts of up to 50% preferably 10-20% by wei ght of
the total weight of asphalt, process oil, Raageoplastic (Hmeferrdd Raingd
but adi ene an i and filler, or any g@thergonponents. In noye
preferred vva'?seé%l)r%%?lgﬁg | am nates the asphg’lt géi ~used hd;sn?#é%

fol | owi ng al NdphatkepicadromatdSFM D4124) 1bamgddtand prefer r¥Rl + Alfes:

Range p&i&t CAr6MaBRRge Saturates 3p - 50% £0 - 240k

8 -nétS% Napht hen%: Ar-omatglilcs 15 - 20% 32 - 40% Po? ar
Aromtics  Asphaltenegp . 509 50-- 398% 5 Asbimal ¥ ¥hes

5 - 30% - 8 - 15% Also, in the preferred waterproofing | am nates

the preferred process ojl for _use i_n the biturg.nous |ayer, has ,the foll ow ng
clay gol sepdhLBPonitASHRI BFOSBTFeRalgRsrPIooting danthates the |
10 - 30% Pol gprédeppeddprocess oil for use in the bid¥mimoud iXsyer has
50 - 85%
10
W, Saturates ' 10 - 30%
Polar Compounds ' 10 - 20%
Aromatics 50 - 85%
Asphaltenes 0 ~ 0.5%

the following clay gel separation (ASTM D-2007) ranges:

15

Additionally, in the preferred waterproofing-
laminates préferred thermoplastic block polymers of -
styrene and butadiene monomers are mixtures of polymers
having a butadiene:styrene ratio of about 70:30 and a

20 ' block polystyrene content of about 30% (high molecular

weight polymer) and pol&mers having a butadiene:styrene

ratio of about 75:25 and a block polystyrene content of
about 18% (low molecular weight polymer). More preferred
are polymers in which the ratio of the low molecular -

25 'wéight'polymerzto the high molecular weight polymer is in
the fénge of 5:1 to 1:1; most preferred are polymers
wherein the ratio of low molecular weight polymer to high
molecular weight polymer is about 3.8:1 or 2:1. In the
preferred waterproofing laminates including random styrene

30 and butadiene rubber polymers, the preferred
styrene:butadiene ratio is in the range of 1:99 to 35:65,
the most preferred range is 15:85 to 28:72.



Asphal t enes 0 - 0.5%15 Additionally, in the
preferred materprooflng | am nates preferred thernopl astic bl ock polyners of °
styrene and but adi ene nononers are m xt-ures of polyners having a

but adi ene: styrene ratio of about 70:30 and a 20 bl ock pol ystyrene
content of about 30% (hi gh nol ecul ar wei ght pol yner) and pol yners having a
but adi ene: styrene rati o of about 75: 25 | a bl ock pol ystyrene content” of
about 18% (1 ow nol ecul ar wei ght polyner). More preferred are polyngrs in
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nol ecul ar .

d
meterproofmﬂﬁg ﬁ1ﬁg¥e§ HEI BFﬁﬁeFaﬁﬂénFsV?FGFBr§3f1n9prgﬁﬁééﬁﬁﬁadlene

rubber pol ys®ésint bkeppeésentllysiyveneeumnetheds.r athe iinvientiion range of
1:99 to 35

achoct thebracbE FRSe B BREREER-RER ubleh hER bBel" akasned & Dice”

pr et reat nepresestlyi igventedr labtes pretheathent aaﬂleesoaddtarwauerprooflng
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al so incl a_structure to een attac a presently invented
| at ex pret?%%kﬂ@ﬁt and.a-coal.. tar or. asphal t-base: waterproofing agent used

in the invent edcontérpratéanequnialedteaoiy ghenpsegenthdnventddn i nvention
10 include methods for reducing water penetration through a
structure that,comprlse using other agueous pretreatments .\J
which include latices that are compatible with the
waterproofing agent with which they are used and that
_produce strong and enduring bonds between waterprqofing
15 laminates and the structure to which they are'eppiied;
Other contemplated equivalents are aqueoue-based latex
compositions useful as waterproofing agent pretreatment
compositions at temperatures below the free21ng point of
water. Equivalent compositions are determined by mixing a
20 waterproofing agent-cqmpetible latex'end_a f:eeziné.point
depressing agent end_teeting as described herein to
determine whether the composition facilitetes formation of
sufficiently strong and. endurlng ‘bonds between the
waterproofing agent and structure. . W
25 _ . The follow;ng examples provide spec1f1c 1llustratlons
of the 1nvent10n, ‘but are .not intended to llmzt the scope
of the invention as described above and;claimed_below.

Example 1 =~
30 o |
SBR Latex Pretreetment::“

A waterproofihg agent pretteatmeht compositidn was
prepared from Butonal NS 175(R) (BASF), an SBR latex



10.° ° . include nethods for reducing water penetration through a structure.
t hat conprise using other aqueous pretreatnments which include |atices that
are conpatible with the waterproofing agent with which they are used and

t hat produce strong and enduring bonds between waterproofing 15

| am nates and the structure to which they are applied. O her contenplated
equi val ents are aqueous-based | at ex conposqﬂbons useful as waterproofing .
agent pretreatnent conpositions at tenperatures bel ow the freezing point of
water . val ent conpositions are determ ned by mxing a 20
materproofing1agénﬂ10gnpa@ﬂﬁneﬂe@hntaﬂmén§fpd&ymem)hxvingdepressing agent

and testing a et e t o) tion
facilitates f%Fﬂgggon o%al&q' | CI e % ;Eopn?égr.lh? %‘ﬁzr‘fr&ﬁgg%ﬁogsé béét ween t he
materproofingsugéﬁstanﬁostﬂwaﬁuﬁ@R:&atex (36.2% w/mke dnd |wakeny E&InPtes

d t t
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limt_the scope of the invention as scri be

ExanpPe 1 30 8BRroximately: Semimiytesa M%ﬁﬁﬁ.#@t%mew@mmd
conposition wasspsenaaeqd from Butonal NS 175(R) (BASF), an SBR | at ex

i ncludi ng a styrene: butadi ene pol yner having a styrene: butadi ene ratio of
24:76 and fatty acid as a surfactant. This SBR latex (36.2% w w) and water
(63.8% ww) were charged into a mxer @hmgle r2d until bl ended, 5
approximately 5 mnutes. This SBR |atex pretreatnent had

10 | SBR Latex Pretreatment
Using the process of Example 1 a SBR latex

pretreatment was prepared except that the Butonal NS

175(R) SBR latex anc water each were added at 50% w/w to

15 vyield & pretreatment composition having 35% solids.
Example 3
20 B SBR Latex Pretreatment

Using the process of Example 1 an SBR latex
pretreatment was prepared from Butonal NS 175(R)'SBR latex
~ (18.1% w/w), Aquatac-6025‘R) Arizona Chemical Co. (20.8%
25 w/w), a hydrocarbon'teSin emulsion tackifying agent, and
water (6l.l% w/w). This pretreatment composition had 25%

total solids.

Example 4
30

SBR Latex Pretreatment

| Using the process of Example 1 an SBR latex
pretreatment was prepared from Butonal NS 175(R, SBR latex



25% sol ids. Exanple 2 10 _ SBR Lat ex Pretreat nent _
Usi ng the process of Exanple 1 a SBR | atex pretreatnment was prepared except °
that the Butonal NS 175(R) SBR | atex and water each were added at 50% w w
to 15 yield a pretreatnent conposition having 35% solids. Exanple 3
20 _ SBR Latex Pretreatnent Using the process of
Exanmple 1 an SBR | atex pretreatnent was Eﬁppared fromButonal NS 175(Ry SBR
latex (18.1% w' w), Aquatac-6025[err]Arizéda Chem cal Co. (20.8% 25.

—w/ W), a hydrocarbon resin enul sion tackifying agent, and water (61.1% W w).
This pretrqa t WHTPOSich %gfﬁho SO0l Asy le 4 30 SBR'Lat ex
Pretreat rregfjsljngiang the %rqtgc?cees%s?u?% anpl {aﬁl'?}; @ 1 ggg(@?ﬂ'%t?%ﬁ?ﬁent was
prepared fr&FBuesvAsIQD tARkIfvdpm lagent, and srabeny (§1 . Yeualak. 6025 err]

- (20.8% W Wrhig peeitteatiRint Vnip M P hdP D4 ¢ WSKa A 3 gnd water
(61.1% wWw). This pretreatnment conposition had 25%total solids. 5
Exanple 5 SBR Latex Pretreatnment Using the process of Exanple 1 an SBR
| abex 10 " pr et reat nent was preExagipllg ®n Butonal- NS 175(R) | at ex
(27.2% w w), Aquatac 6085 (10.4% w w), a rosin ester resin

-SBR Latex Pretreatment

Using the process of Example 1 an SBR latex
10 pretreatment was prepared.from Butonal NS 175(R) latex )
(27.2% w/w), Aquatac 6085 (10.4% w/W), a rosin ester resin = ‘o
emulsion tackifying agent, and water (62.2% w/w). This
pretreatment cdeOSiticn had 25% total solids.

15 ' : Example 6

SBR Latex Pretreatment

An SBR latex pretreatment was prepared as in
20 Example 5 except that Aquatac 6025'R) (10.4% w/w), a
- hydrocarbon resin emulsion tackifying agent was used and
vielded a pretreatment composition containing 25% solids.

'Exam le 7
25 ' '
SBR Latex Pretfeatment

A waterproofing agent pretreatment composition was
- prepared aécording to the Example 1 procedure using |
30 Butonal Ns 198 ‘®) (BasF), an SBR latex including
stYrene:butadiene-polyme: having a styrene:butadiene ratio
of 24:76 and a fatty acid as a surfactant. This SBR latex
(39.7% w/w) and water (60.3% w/w) were mixed to yield a
pretréétment-COmposifion:having'25%_solids.



emut si on tackifying agent, and water (62.2% w w). This pretreatnent
conposition had 25% total solids. 15

Exanpl e 6 SBR Latex Pretreatnent An SBR | atex pretreatnent was prepared as
in 20 Exanpl e 5 except that Aquatac- 6025(R) (10.4%ww), a :
hydr ocarbon resin emul sion tackifying agent was used and yiel ded a
pretreat ment conposition containing 25@650”' . Exanple 7 25 SBR Lat ex
Pretreat nent A waterproofing agent pretreatnment conposition was prepared
accordi ng 4@ the Exanple 1 procedure using 30 But onal NS 198][err]
(BASF), an-SBR | atex including styrene; ieerge pol ynmer having a
styrene: but adi ene ratio of 24:76 and agﬁg?ﬁg;aﬁTd as a surfactant. This SBR
| atex (39.7% ww) and water (60.3%ww were mxed to yield a pretreatnent
conposi tion having 25% sol i ds. SBRElaneixe Pietiifédtaient Pretreatnent 5

Usi ng the process of Exanple 7, an SBR [atex pretreatnent was prepared
except that the Butonal NS 198(R) SBR | atex and water each were added at
50% wbw t o yi el d aUpisgr henprocesspodi Exampie/ itng BRBBR|Jakex 10

A s Ay LT

| atex 15 P OSI t1 on was prepare NS
198 SBR latex and water each were added at 50% w/w to

yield a pretreatment composition having 32% solids.

lo Example 9

SBR Latex Pretreatment

Using the process of Example 1 an SBR latex
15 pretreatment composition was prepared from Butonal NS
| 125(R) (BASF, an SBR latex including a styrene:butadiene
polymer having a styrene:butadiene ratio of 31:69 and a
fatty acid as a surfactant. This SBR latex (35.4% w/w),
~ water (65.6% w/w), and ethylene glycol (2.5% w/w) were

20 mixed to yield a pretreatment composition containing 25%
solids.

i Example 10

NS

25 SBR Latex Pretreatment

Using the process of Example 1 an SBR latex
pretreatment was prepared using Butonal NS 131(R) (BASF)
- an SBR latex including a styrene:butadiene polymer having
30 a styrene:butadiene ratio of 35:65 and a fatty acid as a
surfactant. This SBR latex (35.7% w/w), water (64.2% w/w)
and ethylene glycol (2.5% w/w) were mixed to yield a
pretreatment composition having 25% solids.



125[err] (BASF, an SBR |l atex including a styrene: butadi ene pol yner having a‘
styrene: butadi ene ratio of 31:69 and a fatty acid as a surfactant. This SBR
| atex (35.4% ww, water (65.6% w w), and et hyl ene glycol (2.5%ww were
20 mxed to yield a pretreatnent conposition containing 25% sol i ds.
Exampl e 10 25 SBR Latex Pretreatnent Using the
process of Exanple 1 an SBR | at ex pret at nent was prepared using Butonal
NS 131(R) (BASF) an SBR | at ex |nclud|4g a styrene: but adi ene polyner having
30 a styrene: butadiene ratio of 35:65 and a fatty acid as a

surfactant. This SBR | at ex (35'ﬂ@%§%£1er§er (64.2% w w) and ethyl ne

glycol (2.5%ww were nmixed to treatnent conposition having 25%
solids. = 'Exanple 11 SBR Latex Pretreatnent 5 Usi ng the process

of Exanple 1 an SBR | at ex s oatd® Braesedifdted fromPliolite LPF
6733(R) (Goodyear Tire and RUDDET- CO.) amnm SBR ratex including a

styrene: but adi ene polyner havi ng a styrene: butadi ene ratio of 34:66 and a
g xed acid surtfs?iﬁigar’dhe By @c&?dﬂtm@ﬂﬂe 1 an(SBR2Yavéxn), water (63.8%

] . _ .

Conposi 1 PSRRI s e HRpansi et 1o (L S o 1B C et et
(Goodyear Tire and Rubber Co.) an SBR latex including a
styrene:butadiene polymer having a styrene:butadiene ratio
of 34:66 and a mixed acid surfactant. This SBR latex

10 (36.2% w/w), water (63.8% w/w), and ethylene glycol (2.5% _
w/w) were mixed to yield a pretreatment composition having k,)
25% solids. - |

- Example 12

15 .
SBR Latex-Pretreatment-

Using the process of Example 1 an SBR latex

pretreatment was prepared from Pliolite LPF 6738(R)

20 (Goodyear Tire & Rubber.Co.) an SBR latex including. a
styrene:butadiene polymer having a styrene:butadiene ratio
of 29:71 and a mixed acid surfactant. This SBR latex
(36.2% w/w), water (63.8% w/w), and ethylene glycol (2.5%
w/w) were mixed to yield a pretreatment composition'having

25 - 25% solids.

- Example 13 .

- S8BR Latex.Pretreatment

30 .
- Using the process .of Example 1 an SBR latex
pretreatment was prepared from Pliolite LPF 5356, an SBR
latex including a styrene:butadiene polymer having a
styrene:butadiene ratio of 23.5:76.5 and a fatty acid



Usi nAg the process of Exanple 1 an SBR | atex pretreatnment was prepared from
Pliolite-LPF 6738(R) 20 (Goodyear Tire & Rubber Co.) an SBR | atex

i ncluding a styrene: butadi ene pol ynmer having a styrene: butadi ene ratio of
29:71 and a m xed acid surfactant. This SBR |l atex (36.2% w w), water (63.8%
w w), and ethylene glycol (2.5%ww were mxed to yield a pretreatnent
conposi tion having 25 25% solids. Ex | e 13 SBR Latex Pretreatnent
30 Using +he process of Exanple 1 an SBR | X pretreatnent was prepared
fromPliqlte LPF 5356, an SBR | atex including a styrene: butadi ene pol yner
havi ng a styrene: butadiene ratig of_ 23.5: 5.and,a, fatty aci 20
surfactant.'Hﬂ%i%ﬁﬂ?QQnen@?%ﬁi%ﬁﬁw}ﬁﬁ?xmgsér2?6§/§@Hmr ?raﬁg3éﬁﬁylene

gl ycol (2. 5%wywy), v@i® ethylen® gipddl a(rbtreswhewereompaedt iton yialidng 25%
solids. 5 ‘y S Lat ex Pretreatnment
Usi ng the pré&@ﬁf%ﬁtQS&ﬁqﬁ%FHP%#F%ﬁ#z?%Ygéaggkg ;61§§§étreatnent was

prepared except that the Polysar 275 (BASF) SBR | atex was added at 10% w w
and Epe pretreatment conposition al sogggpbdingd 10% solids of asphalt

emul Sion (SS-1H, designating a S|OM/SET§£Eg_ngde with a residue
penetration of 40-90 dnm a hard grade) and 0. 15% Car bopol 15 934(R)
(B. F. Coodrich) polyacrylic acggribacégPfetréitfent

Using the process of Example 1 an SBR latex
10 pretreatment was prepared except that the Polysar 275
~ (BASF) SBR latex was added at 10% w/w and the pretreatment
composition also contained 10% solids of asphalt emulsion
(S5-1H, designating a slow setting grade with a residue
penetration of 40-90 4mm, a hard grade) and 0.15% Carbopol
15 934(R) (B. F. Goodrich) polyacrylic acid thickener. This
pretreatment composition had 20% solids.

(R)

Example 15

20 | ' .Natural Rubber Latex Pretreatment

A waterproofing agent pretreatment composition was
prepared froh Hartex 103(R) (Firestone Tire and Rubber
Company) a natural rubber latex having the following
25 chemical and/or physical characteristics: 62% solids, KOH

number=0.55, and pH=9.8. This natural rubber latex (50.0%
w/w) and water (50;0% w/w) were charged into a mixer and
stirred until blended, approximately 5 minutes. This
natural rubber pretreatment had 31% solids.



pretreatnment conposition had 20% solids. Exanple 15 20 -
Nat ural Rubber Latex Pretreatnent A waterproofing agent pretreatnent -
conposi tion was prepared .fromHartex 103(R) (Firestone Tire and Rubber
Conmpany) a natural rubber |atex having the foll ow ng 25 chem cal
and/ or physical characteristics: 62%solids, KOH nunber=0.55, and pH=9. 8.
This natural rubber |atex (50.0%ww and water (50.0% w w) were charged ,
into a mxer and stirred until bl ended, _approximately 5 mnutes. This
~patural rubber pretreatnent had 31% sol 2ds. 21 EXanple 16 Ponde@diene
Latex Pretreatnent 5 o A wat er proofing agent pretreatnent
conposition was prepared fron1LPNI§%Q%ﬁf@ j(Goodyear Tire and Rubber Co.) a
pol ybut adi ene | at ex.. Thi s--pol ybut ach - (41. 7% w w) and water (58.3%
ww were charged into a mixer and stirred into a bl ended conposition for
approxi mat.ely 10 POl ienENiLa Hedl R fafed @t ex pretreat nent
had 25% sol i ds. Exanpl e™I7 I5 _ SBS Lat ex

Pretreatment A waterproofing agent pretreatneht conposition was prepared
front Kraton G A6watexprdedingOagentmpaatreatmedRS donpdsitimwlwaer havi ng

a styrene: Lene i .30, 7ARY0 and r 0si_n, est.er. h

pretreat meﬁggggﬁggs Frfl%gln(i\f/gs 2é(r:}épar ed (&?o(g%ﬁaﬁ f@ﬁ?g aﬂ%e@g@%‘ oér?(‘e)

copol yner anpodiybutadiene latex. This polybutadiene latex (41.7%
w/w) and water (58.3% w/w) were charged into a mixer and

T

stirred into a blended composition for approximately

10 5 minutes. This polybutadiene latex pretreatment had 25% \;)
so;ids. '
 Example 17
15 - SBS Latex Pretreatment

A waterproofing agent pretreatment composition was
prepared from Kraton G 1657(R) (Shell 0Oil Compan&), an SBS
block copolymer having a styrene:butadiene ratio of 30:70
20 and a rosin ester. The pretreatment composition was
prepared by emulsifying the SBS block copolymer and rosin
ester in water with an ionic surfactant in amounts )
yieiding_a total solids Qontent of 43%. : o/

25 __: Example 18

'Polychloroprene Latex Pretreatment

A waterﬁrbofing agéht pretreatment composition was
30 prepared from Despercoll C-84(R) (Mobay), a
polychloroprene latex. This latex was diluted with water
to yield a composition having 28.4% latex solids and
blended for approximately 5 minutes.



- >

R B

est'er in water with an ionic surfactant in amounts yielding a total solids

content of 43% 25 Exanpl e 18
Pol ychl oroprene Latex Pretreatnment A waterproofing agent pretreatnent
conposition was 30 prepared from Despercoll C-84[err] (Mbay), a

pol ychl oroprene | atex. This latex was diluted with water to yield a
conposition having 28.4% | atex solids and bl ended for approxinmately 5
mnutes. “ 22 Exanple 19 Pol yvinyl AcetateoLatex Pretreatnent 5 ,

A wat er praefi ng agent pretreatnment corrposi%lzdn was prepared from Darawel d
Cerr] (W R Gace & Co.-Conn.), a polyvinyl acetate latex. This | atex was
diluted with water to yield a conposiExamplavl®g 28.4% | atex -solids and
bl ended for approximately 5 m nutes. Exanple 20 Pretreatnents | ncluding
Freezi ng Point Depressing Agent 15 Table | shows results of

t esti ng aqueous- based w3 AL LReeX B¥@PHeaEMaNssiti ons -
including latex solids 28.4 wt. 9% freezing point depressing agent 10.4%
and ter. In conpositions containing SMA and ammonia, SMA, 2.0 w. % and
anmonia 0.4 wt. % MAtRkRrogfing agent pretreatpent GoMPositien, was
Conposi t i ons prefpared EHch Kidawsth aifohi Grvere Grapar edcby-Connny ,t e

water with the.freezi.mn | nt ressi a nd t hep. L RQ

mater/freeziﬁfﬁ&ﬁﬁﬁyl£&é§%é¥e(¥%%ex‘ r¥h;§?ﬂ£téxqwa2 ElfHQEH wigﬁ
water to yield a composition having 28.4% latex solids and
blended for approximately 5 minutes.

s

Example 20

Pretreatments Including Freezing Point Depressing Agent

15 Table I shows results of testing aqueous-based
waterproofing agent pretreatment compositions including
latex solids 28.4 wt. %, freezing point depressing agent
10.4%, and water. 1In compositions containing SMA and
ammonia, SMA 2.0 wt. % and ammonia 0.4 wt. % replacéd an

20 equivalent amount of water.

Compositions not includihg SMA and ammonia were
prepared by mixing the water with the freezing point

o depressing agent and then adding the water/freezing point
depressing agent mixture to the latex dropwise with

25 stirring.

Compositions including SMA and ammonia were prepared
by mixing water with ammonium hydroxide solution. SMA .
(SMA 3000, Atochem, Inc., M.W. = 1900) was stirred into
the mixture and the mixture then was stirred until the

30 SMA was dissolved. Then the SMA/ammonia/water mixture was
added dropwise to the latex mixture while stirring;
Thereafter, the freezing point depressing égent was added
dropwise to the mixture with stirring. |



depressi ng agent mixture to the latex dropwise with 25* * stirfng..
Conposi tions including SMA and anmoni a were prepared by nixing water' with
anmoni um hydr oxi de sol ution. SMA (SMA 3000, Atochem Inc., MW = 1900) was
stirred into the mxture and the m xture then was stirred until the 30

SMA was di ssolved. Then the SMN ammbnimag wat er m xture was added dropw se
to the latex mxture while stirring. Thereafter, the freezing point '
depressi ng agent was added dropw se to the m xture with stirring. .., 23.

The adhesion tegt em%%ciwne &@@'ﬁ&&mr@%ﬁa@cw&s S EBRY &omws' tion

onto a cast concrete bl ock covera%e rate of ap grOX|nateI 9.82[err] /I
(400 sq. fRretrpa §meQMe°%%B?%th?BcRnF ed FastoreBcaetegplofkaaty dom 5

t enper at 'U-rcﬁ:\féﬁ‘ag?lé)(t&téV@f h@ppBoxibesély ag. abﬂlrtl 7@0’1} ééz gy 431) by 6")
sanpl e of . ter roqi n? nbﬂate L Sc.ap Ile § % and quickly rolled
four tinme bEocK, ﬁnrbflg? %d?éF ﬁ%ﬁé RS EORE day at room
ténperatumampﬁuamure|ﬁnnnabuutdtue|hguns | nNexbp[ anr pbdt 76.2-rechani ca
tester (t i ' iand a
crossheadqgﬁ%e of qg%2§62"€§& ?én§%d?a?&fﬁ?éﬁf?ﬂgLEaﬂﬂnE% L

applied to the block and quickly rolled. four times with a

thirty-pound roller. After aglng_for one day at room-

temperature adhesion is measured using an Instron®

10 mechanical tester (tensile.tes;ing'machine) using a peeloff
angle of 90° and a crosshead speed of 50.8mm (2") per \')
minute.



Fr eezi ng “Poi nt Bond Strength Latex " °Depr§es§i-ng‘.

Agent © SMA/[err] kg/m (Ib/in) 5 SBR None

- 185.7 (10.4) (Butonal 175 ) None Yes

Et hyl ene d ycol 67.9 (3.8) Ethylene dycol Yes
241.1 (13.5) 10 ' Propyl ene d ycol - 160. 7
(9.0) Propylene dycol Yes 2571 (14.4) DWF , T
210.7 (11.8) DWW Yes ~ 207.2 (11.6) 15 :

N- et hyl Ry ol i di none 139. %AB£E §) N- net hyl Pyrolidi none Yes
196.5 (11.0) Butanedi ol ——= 142.9 (8.0) Butanedlol

Yes 275.0 (15.4) 20 Nhspgéyfﬁg 8§ 242

Met hoxyet ha g 0) Vet gy yar opafignd Strength
225.0 (12. 625~ ressin é anuzﬁga Eﬂi——¥é§ULl@64 3
(14.8) Chloroprene None 4.

( Di spercol | : Et yPe®e d ycol -= 688 y Efz'é) 4)
Propyl ene G%&ﬂonaiR S 112.5 (6.3) 30

But anedi ol 175777) Nerne 64.3 (3.6) DV ¥es -

66.1 (3.7) 25. Exanpl 67.9 (3.8)

Et&%lene Glycol . - _
' 241.1 (13.5)

Ethylene Glycol Yes
10- | Propylene Glycol | - 160.7 (9.0)
\_ " Propylene Glycol Yes 257.2 (14.4)
DMF - 210.7 (11.8)
DXMF Yes 207.2 (11.6)
15 N-methyl Pyrolidinone - 139.3 (7.8)

N-methyl Pyrolidinone Yes 196.5 (11.0)

Butanediol - 142.9 (8.0)
20 Butanediol Yes  275.0 (15.4)
Methoxyethanol - 242.9 (13.6)
Methoxyethanol | Yes  250.0 (14.0)

_ Methoxypropanol - 225.0 (12.6) -
;;/ Methoxypropanol . Yes -264.3 (14.8)
Chloroprene None .- 83.9 (4.7)
(Dlggngﬁ}l Ethylene Glycol - 100.0 (5.6)
| Propylene Glycol - 112.5 (6.3)
30 : Butanediol - 64.3 (3.6)

DMF - 66.1 (3.7)



Sl ow Peel Testing The follow ng procedure was used for. sl ow petd t€sti'ng.-
The waterproofing lamnate used in this testing has a rubberized asphalt .

| ayer including asphalt, thernoplastic -block polyners-of styrene and

but adi ene, and process oil and a support film of crosslam nated

pol yet hyl ene. The control pretreatnent js a commercially available
conposition containing about 12% styr > put adi ene bl ock copol ymer and 12%
Nevchem 140[err] (al kyl ated aromatic nonsapon|f|able pet rol eum hydr ocar bon

resin with a softening point of aE&Qh%@Erﬁh i n xylene. According t&ethe

test procedure a concrete block i sprayed with a pretreatnent
conposition at a target coverage range of 9.82-12.3[err]/1 (400-500 sqgq. ft.

per gallon). Then the pretrea@q%@tp@@qpqggkhgg is allowed to dry for
approxi mately about 2 hours, mm (3" by 6") sanple of
wat er proofing lamnate is applled and qU|ckIy rolled four tines with a

13. 5kg (30- pounHg fonnewlnﬁeptrpcadh% gaseugka |fs>ratsumhqxééjo a tab along
ofi.ng.lam n te a roofi ng

f th
o nat e TESptaded FRcan0bPRREAC 308 dRBIAEn A Ve e
Wt er pr oohasgal aubbetézdds pispbatenil agera ihgiotiog @bphahtﬂs nDnltored.
Tabie || eHovhobfakyi ESMhbRKOLARCAl B BLGLERA! UR ARAN Ol 1 he
ut not shown

preV|ous exanp So teste escrib In_this exanple
in the TaPreceggreidedadap suPposst FAl ednpsossilaminateaghi ch the | atex was

car boxyl aﬁ@ﬂy@@ﬁyhéhéx Prakr @/nFRaL @Q@l@.&%’ak—_h@&& ard. aanch‘d:ﬂérdIﬂI}eat ment

conposi ti OnslTabl gg}nggsgt%ronli%ntaln ggl 2 %:) 1 %Vesrtpj(r}}enaef eilrtadl axye
block copolymer and 12% Nevchem-l40(R)

nonsaponifiable petroleum hydrocarbon resin with a softening

point of about 140°C) in xylene.

_ Accordlng to the test procedure a concrete block
1n1t1a11y is sprayed with a pretreatment comp051tlon at a
target coverage range of 9.82-12.3m’/1 (400-500 sq. ft. per
gallon). Then the pretreatment composition is allowed to
dry for approximately about 2 hours, and a 76.2-152.4mm (3%
by 6") sample of waterproofing laminate'is'applied and
quickly rolled four times with a 13.5kg (30—pound) roller.
Next, a 100 g weight is
attached to a tab along one of the short sides of the

(alkylated aromatic

waterprooflng laminate and the waterprooflng laminate is W
placed in a vertlcal position with the weighted side
elevated. Waterproofing laminate displacement as a function
of time is monitored. | N

Table II shows test results of the latex pretreatment
compositions of the previous examples; Also tested as
described iﬁ this example, but not shown in the Table, were
several pretreatment cOmpositions in which the latex was
carboxylated SBR latex pretreatment compositions and acrylic
pretreatment compositions had greater than 152.4mm (6 |
inches) movement after 5 days.
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days. Thereafter, adhesion was neasured using an Insfhon[err] nechanwcal
tester (tensile testing machine) using a peeloff angle of 900 and a
crosshead speed of 50.8nm (2") per minute. The data obtained is shown in

Table |1l in which the control is an organic sol vent-based priner : ~
cont ai ni ng sol vent, SBS bl ock copol ymer, and hydrocarbon resin. TABLE ||
Pretreat nent Corrp05| tion BogﬂSt rength kg/m(lb.in) Control
893(50)EmmMe1.aamﬂe1 ' 85..7 £4.8)
Exanpl e 9 Exanple 10 98.2 (5.5) Exangie 11

80.4 (4.5) Exanple 12 82.2 (4. 6) Example 23 Exanple 14

96.4 (5.4) 85.7 (4.8) 50.0 (2.8) @ Exanple 23 Low Tenperature Initial
Adhesi on Prior to sanple preparation all naterials-are equilibrated at 40C
(err). Then, in a [eérr] enfa berehmarshaR, ZesthEck is sprayed with, a
pretreatment conposition at a target coverage range of about 9. 82-

12. 3[err]/1 (400-500 sq. ft./gallon) and Iloged to drx for about 2
hours. Then, vﬁﬁWEﬂ%ﬁwﬁ?ﬁuF %%QWB?Re Hr%P?E?ﬁ] Sprayihg a

concrete block with a pretreatment at a target coverage
range at about 9.82-12. 3w’ /1.(400-500 sq. ft./gallon).
Then the pretreatment was allowed to dry for 2 hours and a

76.2-152.4mm~ (3" by 6") sample of waterprooflng laminate,

as used in Example 20, was applied and rolled four times

with a 13.5kg (30—pound) roller. The samples were o \
maintained for 1 day dry and then immersed in water for 28

days. Thereafter, adhesion was measured using an Instron®
mechanical tester (tensile testing machine) using a peeloff
angle of 90° and a crosshead speed of 50.8mm (2") per |

minute. The data obtained is shown in Table III in which

the control is an organic solvent-based primer containing
solvent, SBS block copolymer, and hydrocarbon_resin.

TABLE IIT

Pretreatment Composition Bond Strength kg/m (1b.in
Control ' ' 89.3 (5.0)
Example 1 : ' '

85.7 (4.8)
Example 9 _
Example 10 98.2 (5.5)
Example 11 S o | 80.4 (4.5).
Example 12 :

82.2 (4.6)
Example 13 _ :
Example 14 . 96.4 (5.4)

85.7 (4.8)

- 50.0 (2.8)



[err] -environment a 76.2-152.4mm (3" by 6") sanple of watemproofing = .
| am mate, as used in Exanple 20, is applied to the concrete bl ock and
quickly rolled with a 13.5kg (30-pound) roller. After maintaining the
sanple for one day at [err] adhesion is neasured using an Instron[err]
mechani cal tester (tensile nmeasuring instr nt) using a peel off angle of
[err] and a crosshead speed of 50.8mm (2") m nute. Test data is shown
in Table I'V-in which the control is the sane as in Exanple 22. TABLE |V
Bond Strerrgth Pretreatnent Cbnp03|t|quamp1e 23 kg/ m (I b/in) Control
30.36 (1.7) Exanple 1 Exanple 9 42.86 (2.4)
Exanpl e 10 37.51 (2.1) Exanple 11 - :
42.86 (2.4) Exanple 12 Exdiph ePdperature Initial Adhesion 57-15 (3.2)
32.15 (1.8) 25.00 (1.4 29 W CLAIM 1. A et hod for reducing
wat er penetratlon t hrough a structure which method conprises applying to
the structure a H%Qﬁckﬁ|sﬁmnkﬁnnrgp&xatfmmemllcmaﬁésihlenawhlCh
conposition conprises SBR

equilibrated at 40°C (40°F). Then, in a 4°C (40°F)

environment a concrete block is sprayed with a pretreatment
composition at a target coverage range of about 9.82-

12.3m*/1 (400-500 sq. ft./gallon) and is allowed.to dry for

~ about 2 hours. Then, while continuing to work in a 4°C
(40°F) environment a 76.2-152.4mm (3" by 6") sample of
waterproofing laminate, as used in Example 20, is applied
to the concrete block and quickly rolled with a 13.5Kkg
(30-pound) roller. After maintaining the sample for one
day at 4°C (40°F) adhesion is measured using an Instron®
mechanical tester (tensile measuring instrument) using a
peeloff angle of 90° and a crosshead spegd of 50.8mm (2")
per minute. Test data is shown in Table IV in which the
\,/  control is the same as in Example 22.
"TABLE IV
' Bond Strength
Pretreatment Composition kg/m (1b/in)
Control '
30.36 (1.7)

Example 1 .

~ Example 9 42.86 (2.4)

"Example 10 - . 37.51 (2.1)
Example 11

42.86 (2.4)

Example 12

32.15 (1.8)

25.00 (1.4)



| atex, SBS latex, .natural rubber |atex, polybutadien&latex,- - ,

pol ychl oroprene | atex, polyvinyl acetate latex, nitrile latex, or a

conbi nati on thereof which pretreatnent conposition is effective to produce
I'ong-1 asti ng bonds between the structure and subsequently applied _

- wat er proofing agent; and applying a waterproofing agent to the structure.
2. A method according to claim1l izuwhich the structure is a bui | di ng or
civil engineering structure. 3. A et hod according to claim1l or, 2
wherein the waterproofing agent is-a waterproofing |am nate. 4. W et hod
accordiﬁg &gpghain11, 2 or 3 wherein the waterproofing agent pretreatnent
conposi ‘Turther conprises an anount sufficient to reduce the
pretreatment CoRROSition' @ fedtividn oo reducing tvattex cPeReErat2er) of a
freezing point depressing agent which has infinite water solubility, does
not coagHiraught ke statetuwhe iwihialr aedbad GeMRkFRAs a vapor pressure at
[err] that is not nore than about one-half the vapor pressure of water. 5.
A met hod accordhm@hNinQEQQchQMﬁﬁﬁHQ$QHﬁ3qlWﬁﬁﬁ?é%ﬂBgﬁPgdﬁﬁ?g si ng agent
has a solubility paraneter ;hﬁt'iifat | east 2, units ca%./gg[gﬁk]greater
than t heregreatamsrd: iaanpos itgipns which GRRBARE Lt GPRBTt8S3ny “one of the

preceding clains wherein the SBR | atex incl.udes st: L Rutadi ol ynmers
havi ng iﬁﬁeﬁuxﬂﬁﬁe%ﬁ?ﬁﬁyTQﬁ?Qﬁ?¥x§%é§ﬁF_ Eﬁxﬂ;%éygﬁggggg%ﬁg68?§8§6r t he
SBS 'atgéfQEﬂfﬁ¥§Lren latex, polyvinyl acetate latex, nitrile

latex, or a combination thereof which brétféatménf} \
coﬁpositioﬁ ié effeétiVe'to'produéé long-lasting bonds
between the structure énd sﬁbséquently appliéd’watefprdbfing
agent: and | _ | |
applfing a ﬁéterpfoofihg agent to the structure.

2. A method according.to”dlaim'l'in'which'thé-,
structure is a building or civil engineering structure.

3. A method according to claim i or 2 wherein the
waterproofing agent is a Qaterproofiné’laminate.

4. A method according to claim 1, 2 6r 3 wherein
the waterproofing agent pretreatment composition further -/
comprises an amouht sufficient to reduce the pretreatment
composition’s freezing point to not above -4°C (25°F) ofa freezing
point depressing agéht which ﬁas infinite watef solubiiity,
does not coagulate the latex during preparation, and has a
vapor pressure at 25°C that is not more than aboﬁt ohe-half
the vapor pressure of water. |

5. A method according to claim 4 vherein the
freezing point depressing agent has a solubility péramefer
that is at.leést 2 units (cal./gm3)% greater than the latex

selected.



5 styrene but adi ene: styrene pol yners having nol ecul ar wei ghts bet ween sabout
100, 600 tb about 2,000,000 and styrene: butadi ene ratios of from about 10: 90
to about 40:60. 7. A nmet hod according to claim®6 wherein the
styrene: but adi ene pol ynmer has a styrene: butadiene ratio of 10 about 20: 80
to about 40:60. 8. A nmet hod according to any one of clains 3 to 7
wherein the waterproofing | amnate has a bi I nous | ayer including about -
29-54% by wei ght asphalt, about 25-55% by I'ght process oil, and about

10- 35@6by\15 wei ght of a thernoplastic block polymer of styrene and

but adi ene nononers @. r andpMEEHGE EcESEA PG 2EbCaRy" BRBCbPREEr . 9. A

nmet hod accordlng to any one of the preceding clains wherein the freezing

poi nt depres é’&fﬁ% SPaimns Whepeifnena! kel 1akest RHARMH ycol . 10. A
met hod accor ing to aim8 or 9 wherein the waterproofing |am nate

bi t um nous | Wréﬂ@ildﬂﬁ&dﬂanéopEQ%{érH navbﬁgeétwezﬁ Putadiene ratios
bi tum nous | ayer conponents. 25 . A nethod according to any one

of clains 8, BetweenOabbatelnophanti abmznoas'klayen: ithel B 1:86%myludes
wei ght t her nopl astic bl ock polynmer of styrene and butadi ene nononers or
random st \& erstymenéibatiadienecusbyrepel podymetrs. havAng: mwdcecadsor dieighis
any one-of clains 8 to 11 wherein the asphalt has the followi ng alumna 5
separation (AsTtweeniadputah§es008atar abeyt 2,000,000 and

> 25% styrene:butadieng ratios of from about 10:9C to about 40:60.

7. A method accordiﬁg fo claim 6 wheréin the
styrene:butadiene polymer has a styrene:butadiene ratio of

10 about 20:80 to about 40:60.

8. A method according to any one of claims
3 to 7 wherein the waterproofing laminate has a
bituminous layer including about 29-54% by weight asphalt,
about 25-55% by weight process oil, and about 10-35% by'

15 weight of a thermoplast;c block polymer of styrene and
butadiene monomers or random styrene and butadiene rubber
polymer.

\*’. 9. A method according to any one of the
preceding claims wherein the freezing point depressing agent

20 is propylene glycol or ethylene glycol.
| 10. A method according to claim 8 or 9 wherein
the waterproofing laminate bituminous layer includes up to
50% filler based on weight of all bituminous layer
components.

25 11. A method according to any one of claims 8, 9 or.

10 wherein the bituminous layer includes 16-35% by weight



Napht heni c Aromati cs ' 15- 40% Pol ar Arbratics © 2 - -.
30-50% Asphal t enes 5-30% 10 or the process oil has the follow ng -
clay gel separation (ASTM D-2007) ranges: Saturates

10- 30% Pol ar Conpounds 10-20% Aromatics . '

50- 85% 15 ' Asphal t enes _ 0- 0.5%
13. A net hod according to any one of clains 8 to 12 wherein the asphal+4
has the foll owi ng al um na separation (B$IM D-4124) range: Saturates,

8- 15% 20 Napht heni ¢ Ar omat i cs 32- 40%

Pol ar Argnatics . - 40: 46% Asphal. €Sy s

B 150 14 BEEBORLRG e RLBFY: RELYBCE G oREYEFTE) A PR LD AT e

t her nopl ast ] Cky.. f .a - | nononers._are
nixtureégéff%%$éﬁeggyﬁéégﬁén§ Bﬁ%éé?gﬁgzs ?%%ﬁgg%% io of about 70:30 and a.
bl ock 32. palzustyremethod adcorditip to HiYg aove POt yERa$mBagi ng a

but adi ene: styrene content of about 75:25 and a bl ock pol ystyrene content of
about 18%o 11 wherstitndle: asphait thasinghenfoblovimgbapumdadi ng cl ai ns
wherein the waterproofing agent pretreatnent includes asphalt enulsions in

amoung s eépabatiioh (Aselopt420%) byangeght .

Saturates : : - 5-25%
Naphthenic Aromatics = o 15-40%
‘Polar Aromatics ' 30-50% \

Asphaltenes . . - _ - -5-30%
10 or the process oil has the following clay gel separation
(ASTM D-2007) ranges:

Saturates S ~ 10-30%

Polar Compounds i - 10-20%
Aromatics s . - ' 50-85%
15 T ‘Asphaltenes . - o 0- 0.5%

13. A method according to any one of ciaims's

to 12 wherein the asphalt has the following alumina

separation (ASTM D-4124) range: ~/
. Saturates : o 8-15%
20 Naphthenic Aromatics o '32-40%
Polar Aromatics - : | 40-46%
Asphaltenes: - : S _— 8-15%

14. A method according to any one of claims 8 to
13 wherein the thermoplastic block polymer of styrene and
25 butadiene monomers are mixtures of polymers having a’

butadiene:styrene ratio of about 70:30 and a block



16..' A met hod according to claim1 substantially as hereirfbéfore dekcrlbeds
in any one of the foregoing 10 Exanples. 17. A package conprising a

wat er proof i ng agent pretreatnent conposition; and a waterproofing agent,

t he conposition and agent being as defined in any one of clains 1 to 16. 15
18. A package according to claim 16 wherein the waterproofing | am nate
has "a bitum nous |ayer including about 29:Z#% by wei ght asphalt, about .
25-50% by wei ght process oil, and about 10-35% by wei ght of a thernoplastic
bl ock polyhér of styrene and but adi ene nononers or random styrene and 20
but adi-ene r polystyrienes contentA gfaciaget B0 randgpobynersnhavinsgbat antial |y
as hereinbefore described. 20. A conposition useful as a waterproofing
agent pr et r batadienst: S@Wmeowc[rmﬂﬂt (%@howmewugédahd a hdohbd 25
according to any one of clains to 16, !g£r|sing a |latex selected from

the group cPIVSEVEENSS csmelré:tébf abpyty ok nat ur al rubber | at ex,

pol ybut adi ene 33..late | oro ne | atex, onV|n acetate | atex,

and nitrile |latex; a:h% ﬁé@ %@gp%?ﬁgrgéﬁge%’l AP a&é‘r‘ﬁ 9t ti® anount

suft ol egt \@ fedice e peotiealimnt compeltlon m‘fgf%g?vggagstrﬁs Beht!
coagul ate the Ll dUhid P ERAAR 12 EhdBe8 $2P2hoRECESYECaRbuk Sk
by weighti
16. A method accofdinb to”ciaim 1 substantially
as hereinbefore described in any one of the foregoing

10 Examples. ; | _

17. A package comprising a waterproofing agent
pretreatment composition; and

a waterproofing agent, the composition

and agent being as defined in any one of claims 1 to 16.

15 18. A package according to claim 16 wherein the
waterproofing 1aminatérhés a bituminous layer including about
29~54% by weight asphalt, about 25-50% by weight process oil,

— and about 10-35% by weight of a thermoplastic block polymer

of styrene and butadiene monomers or random styrené and
20 butadiene rubber polymer.
19. A package according to claim 17 substantially
as hereinbefore described.
20. A composition useful as é waterproofing agent
pretreatment at or below -4°C (25°F), when used in a method
25 according to any one of claims 1 to 16, comprising
| a latex selected from the group consisting of

SBR latex, SBS latex, natural rubber latex, polybutadiene
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nore-than about one half the vapor pressure of water. 21e A COHposrtlon N
~according to claim20 wherein 10 the freezing point depressing agent has a
solubility parameter that is at least 2 units greater than the solubility
paranmeter of -the |atex selected. 22. A conposition according to claim 20
or 21 wherein the latex is an SBR | atex or an SBS | atex. 15 23. A
conposi tion according to claim20, 21 or 22 wherein the freezing point
depressing agent is ethylene glycol or2Bkopylene glycol. 24. A~
conposition according to any one of clains 20 to 23 wherein the SBR | at ex

i ncl udes 20 styrene: but.adi ene pol yners havi ng styrene: but.adiene ratios
bet ween 38bex.1podyshd axtiepnens0 1etaxnd PR VIBY ] Aqstate|kafkex, and
styrene: but adi ene: styren ol yners havi ng nol ecul ar wei ghts bet ween about
100, 000 Pétyhdet 12teds, Gﬁﬁpand styrene: but adi ene ratios of about 10:90 to
about 40:60. 25 A conposi.tio ccordln to cIaJn124 wherein
t he styrene: but adi ene poI yr?erfq‘?:fsz Q %ﬁﬂ F Inan of apout
20: 80 to_abho A cq SItI n acc rdl

| f h
2o o aRoRtl, R gight A IRRRY 3k et Y %ﬁ#‘ﬁ&efém of

about <2, #0808 foiH® RbBabove about -4°C (23°F) which B Ghfiditeon accordl ng ‘to-:claim
24 including about 20 wt. % SBR | atex solids, about 12.wt. % propylene

glycol, gaegout ogﬂ%g( Sc{% %&%u{%?d Cco@am%rweafé)&%é@ra\mmg a nol ecul ar

wei ght o % anmoni a
preparatlon, and has a vapor pressure at 25°C that is not

more than about one half the vapor pressure of water. \J
21, A oomp051tlon accordlng to claim 20 wherein

10 the freezing point depressing agent has a.solubility
parameter that is at least.é units greater than the
solubility parameter of the latex selected.

22. A compos1tlon accordlng to c1a1m 20 or 21
wherein the latex is an SBR latex or an SBS latex.

15 . 23, A composition according to clain 20 21 or 22
wherein the free21ng point depress1ng agent is ethylene
glycol or propylene glycol

24. A comp051tlon according to any one of claims
20 to 23 wherein the SBR latex includes

20 styrene:butadiene polymers having styrene°'butadiene ratios
between about 1 99 and about 60:40 and the SBS latex 1ncludes
styrene:butadiene:styrene polymers hav1ng molecular weights
between about 100,000 to about 2,000,000 and

' styrene:bntadiene ratios of abcut'ld°90.to about 40:60.

25 ' 25, A comp051tlon accordlng to claim 24 whereln

the styrene: butadlene polymer has a styrene butadiene ratlo



28. < A conposition according to claim20 10 substanti all y'as her &i ‘nbef.bré'

_déscribed. 29. A conposition conprising a |atex as defined in Claim1 for
use as a waterproofing agent pretreatnent.:

| 3.
W

of about 20:80 to about 40:60.
26. A composition according to claim 25 further
comprising stfrene maleic anhydride copolymer having a
moléecular weight of about 2,000 and ammonia.
5 27. A composition according to claim 24 including about
20 wt. % SBR latex solids, about 12 wt. % propylehe glycol,
about 2 ﬁt. % styrene maleic anhydride copolymer having a
W, molecular weight of about 2,000 and about 0.4 wt. % ammonia.
28. A composition according to claim 20
10 substantially as hereinbefore described.
29. A composition comprising a latex as defined

in Claim 1 for use as a waterproofing agent pretreatment.




