WD 00/ 06656 PCT/ US99/ 11728 5 WATERBORNE COATI NGS W TH 10 CATI ONI CALLY
MODI FI ED ASSCCI ATI VE ETHERS This invention relates to the use of
cationically nodified associative cellulose ethers as rheology nodifiers
for waterborne coatings, and nore particularly, the use of l.lul ose
et hers havi¥g *¥%¢d%t er nary ni trogen-contai ning cationic noi gwig%%ﬁi% a
hydr ophobi ¢ noi ety attached to the backbone of the cellul ose ether for
inproing the leveling in waterborne paints. BACKGROUND OF THE | NVENTI ON
Cel l ul ose ethers have been used widely in the paint industry as thickeners
for 20 emulsion paints. Al though these products |ike hydroxyethyl

cel lul ose, nethylcellulose derivatives, ethyl hyd roxyethyl cellul ose and
car boxynet hyl -cel l ul ose pr OWMARERBORNE COATINGS WITHinber of good pai nt

properdies, these mat gATIONICAENYMODHIEDSASSOTIATIVBETHERS: area of
rheol ogy. The quality of paints has constantly inproved over the |ast
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properties, soci ative thickeners like hydrophobjcally nodifie
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| i ke hydthepéadiingan iwaterbdirfel maintsy dr oxyet hyl cel | ul ose (HVHEC) were devel oped

by Aqual on Conpany, a division of Hercules Incorporated, for use primarily
in the paint industry. These HVHEC products are marketed comrercially

under the tradermark 35 Nat r@RckGROGND OETHEMNVENTIONtrenmely wel |l as
conpared to those prepared with other well known cellul osic polymers for
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00/ 06656 fMetHyldelPbdd défvatives, ethylhydroxyethyl cellulose and carboxymethyl-cellulose
provide the paints with a number of good paint properties, these materials
demonstrate shortcomings in the area of rheology. The quality of paints has
constantly improved over the last decade with the demand for improving flow, film

25 build, and spatter resistance also increasing.

Associative cellulose ethers were developed to meet this increase in demand
for paints with better performance properties. Associative thickeners like
hydrophobically modified ethoxylated urethanes (HEURS) were not able to be used

30 as single thickener in medium to high pigmented latex paints because the amount of
binder present in these paints is relatively low. Associative thickeners like
hydrophobically modified hydroxyethylcellulose (HMHEC) were developed by
Aqualon Company, a division of Hercules Incorporated, for use primarily in the paint
industry. These HMHEC products are marketed commercially under the trademark

35  Natrosol Plus® and perform extremely well as compared to those prepared with
other well known cellulosic polymers for improving flow, film build, and spatter
resistance in paints. These Natrosol Plus products, on the other hand, thickens the

paint by dual mechanism, i.e., water phase thickening and network formation



5 through hydrophobic interactions, and can, therefore, be used as a single
t hi ckener. These Natrosol Plus(r) products are hydrophobically nodified
cellul ose ether derivatives nodified with I ong chain al kyl groups described
by Landol | wo obleseBat ent nunbers 4,228, 277 and 4, 352, 916. OPREUSPULIEIR S
that describe different hydrophobically nodified cellul ose ethers useful
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cellul ose ethers have been described in US Patent nunber 3“%%% 840 (Stone
et al) théte. drantasethia pigmentwaluneg gonrsentraion (RV¢) ofareaigstask49%) nunber
4,663, 159 al so descri bes a water-soluble, cationic 25 pol ysacchari de,

i ncludi ng quaternary nitrogen-containing cellulose ethers, containing a
hydr ophobi ¢ supgé iarkétpract hastilpdeniatdingauenugersarhtitn ofyrotiasts mjthenhanced
viscosity, foam ng and preferably inproved surface Eropg&%ieS'.these
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20  paints.

Water-soluble quaternary nitrogen-containing cellulose ethers have been
described in US Patent number 3,472,840 (Stone et al) that are useful in a variety of
applications. US Patent number 4,663,159 also describes a water-soluble, cationic

25  polysaccharide, including quaternary nitrogen-containing cellulose ethers, containing
a hydrophobic substitution that provide aqueous solutions having enhanced
viscosity, foaming and preferably improved surface properties; these cationic

polysaccharides are useful in personal care, emulsion, and cleanser products.

30 SUMMARY OF THE INVENTION
The present invention is directed to a coating composition comprising as a
thickener a water soluble cellulose ether comprising at least one hydrophobic group
selected from the group consisting of aryl, alkyl, alkenyl and aralkyl and at least one
quaternary ammonium salt, both connected to a cellulosic backbone by covalent

35 bonds.



DETAI LED DESCRI PTI ON OF THE I NVENTION It has been found that water-soluble,
hydr ophobi cal Iy nodified cellulose ethers further nodified to contain
cationic groups separate fromthe hydrophobic groups on the backbone of
the cel lul 05@080488¢ s wi | | provi de an additional thickening PETHSEHHA?EM
that i nproves the high shear viscosity of water-borne coatings. The
catiom c ether nodified, hydrophobically nodified cellul ose ether of the
present invention nay be produced fromreadily available materials. Such

cel lulose ethers are fPEJAIERDESCRIRTION QF Tk INVENAIGNKY! compound

whi ch are then ni ] L Lr - L0 . The
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(MHEC), hyd roxyethyl nmethyl cel | u lose (HEMO),

hydr oxyet hyl car boxynet hyl cel | ul ose (HECMC), and guar an u derivatives
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pol ysacchar a cellulose ether) of the instant invention is
general ly prepared through a sequence of reactions which are known in the

prior art. A cgllulose ether s as_ hydroxyet hy| cel 188, W5 first reacted
with a hydr Opﬁﬁ?ﬁ gta %W?gé'ﬁﬁh&jge §‘3°'@ﬁt”}"g?’i§‘8i‘&%"§‘f%&&ef %8'1“9?% t he

hydr ophobp&igsdcchanged s@sh setdinickeectréRaduch BY Hydi@gethyeliulose YEHECH,06656

PCTI US99/ 11728 s shoul d be conducted so that the h}/drophobe content is

hi gh Zuchethyl hydrexyetiderligiase (HEC), hydroxypropylmethyl cellulose (HPMC), methyl
cellulose (MC), hydroxypropylmethy! cellulose (HPMC), and methyl hydroxyethyl

celiulose (MHEC), hydroxyethylmethylceliulose (HEMC),
hydroxyethylcarboxymethylicellulose (HECMC), and guar and guar derivatives and
the like. A particularly preferred cellulose ether starting material is

25 hydroxyethylcellulose. The polysaccharide or polygalactomannan starting material
of this invention should possess a degree of polymerization (DP) generally of at least
about 500, preferably greater than 750, and more preferably greater than 1000. The
DP of the starting materials may be controlled through controlled degradation
procedures known in the art.

30

The cationic alkyl modified, hydrophobically modified polysaccharide (such as

a cellulose ether) of the instant invention is generally prepared through a sequence
of reactions which are known in the prior art. A cellulose ether such as
hydroxyethylcellulose is first reacted with a hydrophobic moiety such as

35  cetyglycidylether to form the hydrophobically modified cellulose ether. This reaction



of greater than about 0.6 weight percent, preferably at |east 0.8 weight
percent, and nore preferably at least 1.0 weight percent. It should be
noted that the amount of the hydrophobe nodification al one does not
provi de i npwowededsevel ing in paints (see table 3 on page 7,PGTHfI9&/11728
Notwi thstanding, it is essential to provide a suitable | o hydrophobe
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is 24 car lsofﬁcnehbampuﬂBofnhefoatlambyncﬁetyaalaIddad;to thedackbengeaiuboselstherts

car bons The h ocar bo tal rophobe. may, be unsubstituted, i.e.,
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reactive with the cellul ose ethér hydroxyl groups include halides,
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pol ysacchardfebiywe.bb, &WWr@EZéf@@b@g@QIZS whi ch are quaternary anmoni um
salts, including mxtures thereof, to effect substitution of the

pol ys&@charl de with 35 quaternary nitrogen containing groups on the
backbone. Typi ¢gl h%'r%tp%ﬂérr%ieﬁe% of the present invention are hydrocarbons of alkyl,

aryl, alkenyl, or aralkyl groups having at least 10 carbon atoms, preferably at least
about 13 carbons, and more preferably at least 16 carbons in the alkyl chain. The
upper limit of the carbon atoms of the hydrocarbon moiety is 24 carbon atoms,

25  preferably 20 carbons, and more preferably 18 carbons. The hydrocarbon
containing hydrophobe may be unsubstituted, i.e., simply a long chain alkyi group, or
substituted with non reactive groups such as aromatics, i.e., and aralkyl groups.
Typical alkylating agents reactive with the cellulose ether hydroxyl groups include
halides, epoxides, isocyanates, carboxylic acids, or acid halides.

30

The celiulose ethers are provided with the quaternary nitrogen-containing
substitutents through quaternization reactions that may be achieved by reacting the
polysaccharides with quaternizing agents which are quaternary ammonium salts,
including mixtures thereof, to effect substitution of the polysaccharide with

35  quaternary nitrogen containing groups on the backbone. Typical quaternary



WO 00/ 06656 PCTI US99/11728 5 ammonium salts that can be used include
quaternary nitrogen containing halides, hal ohydrins, and epoxi des. Exanpl es
of the quaternary ammonium salts include one or nore of the foll ow ng:

3- chl or o- 2- Wwpdwesespr opyl di net hyl dodecyl ammoni um chl ori de;PCT/US99/11728
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(i.e., gloss, sem-gloss and flat) can be thickened with the cationically
' of t

Mvent fon.  TheCOPUBIZS0gREaN o0 AT oo PR Y TGRSR 1 n the
i oxy ot By R o G o e 10 L nese g €C
cat i onpcalhialideddildhyddnas epoxidei taowad biydRAbquatamizing theaprodygt:of step (1) by
reaction with quaternizing agent, or mixtures thereof, containing a functioning group
which forms a salt with the amine. Preferred quaternizing agents include
hydrophobe containing long chain alkyl halides, including alkylating agent halides

such as dodecyl bromide or octadecy! chloride.

25
The coating composition of the present invention is a latex-based paint that
has a lower limit of the pigment volume concentration (PVC) of 10%. The upper limit
of the PVC is 90%.
30 In accordance with the present invention, a broad range of paint systems (i.e.,

gloss, semi-gloss and flat) can be thickened with the cationically modified,
hydrophobically modified cellulose ether of the present invention. The broad scope
of this invention will be illustrated in the following examples with a cationically
modified hydrophobically modified hydroxyethylcellulose (CATHMHEC). The

35  process of making these cationically modified associative thickeners was as follows:



WD 00/ 06656 PCT/ US99/11728 5 the associ ative thickener such as HVHEC was
slurried in acetone in the presence of water and caustic. The cationic
reagent gl ycidyltrimethyl anmoni um chloride (GIMAC) was added to the slurry
and the reavoioomesmss was heated to a tenperature of about PEBUSPBITI7ZooUt 4
hours under a nitrogen blanket. After the reaction was conpleted, the

reaction Wﬁé%swaamgh&gﬁﬁeﬁghmgggg CURR'RHE inlQcaBik MEHbpRédehREd. The

salts were then wash uct ITn a water acetone m xture.
Then, t heopwattnandwasistic.i €de aationie ashgeht glyaklgltriraathyiabEnaniTm chidfidenpl e

d t t I nst th d b t t.he 15 HVHEC i
oo | ow ( 48TYAS S e oo b AR B8 "BRSIN MESCHER BRRECHBA i cat on
does not Yérﬁﬁé’rfnﬁﬁggpg%ﬁt Eola0sLtRERdRE WRBEES hitrddhMidnket Atdfkenodi fi ed

(C16- nodified roxyet hyl cellul ose was evaluatéd in a gl oss enul sion
pai nt basezhction wasiconhpttdGs e neaotibrcmass wasdioblesiddayet ta fognetempsiratire

mar ket ed by, Rohm an as. ,. The fornmul ation pof..the 0SS [ int is
gi ventbel 8&9 Pﬁu{f%'lﬂeg' %ﬁalt[sﬁ%erpégﬁrp WESF‘%OBEOftth% pé%cﬁ&?eg}#ezraggtggw forth
in Tabl e ZixtdABLEneh, B3 brodeiét Wab dikd aWdreadydr dse.Sodi umhexanet haphosphat e
2.0 Polyneric dispersant - BYK154 1.0 Preservative - Mergal (r) K6Na 1.0

Def oanmer - Agitan(r) 280 b 2.0 Thickener By demand Titani um di oxide 210.9

Primal HG74D 650.0 Propyl ene glycol LETﬂxanol (r) coal escing agent d,

solvent 15.0 Water 58.4 1000.0 a) by Ri edel de Haen, GCermany
This Example demonstrates the instance where the hydrophobe content of the

15  HMHEC is too low (at 0.6 wt. %) in a CATHMHEC so that the cationic modification
does not yield a product with good performance in paints. A GTMAC-modified (C16-
modified) hydroxyethyl cellulose was evaluated in a gloss emulsion paint based on
Primal® HG74D product, a modified acrylic emulsion, marketed by Rohm and Haas.
The formulation of the gloss emulsion paint is given below in Table 1 and the results

20 of the evaluation are set forth in Table 2.

TABLE1
Parts by weight

Water 49.7
Sodiumhexamethaphosphate 20
Polymeric dispersant — BYK®154 1.0
Preservative - Mergal® K6N?* 1.0
Defoamer - Agitan® 280 ° 2.0
Thickener By demand
Titanium dioxide 210.9
Primal HG74D 650.0
Propyiene glycol 10.0
Texanol® coalescing agent ® solvent 15.0
Water 58.4

1000.0

a) Marketed by Riedel de Haen, Germany

b) Marketed by Munching Chemie, Germany
25 c) Marketed by BYK

d) Marketed by Eastman Co.



b) Marketed by Miunching Chem e, CGermany 25 c) Marketed by BYK d) Marketed
by Eastman Co. -6 WO 00/06656 PCT/US99/11728 5 TABLE 2 GITMAC- Thi ckener*
Stormer 1Cl Exanple DS (W % Viscosity Viscosity Leveling (KU) (nPas)
HVHEC*** - woa@oeseek 90 4 HVHEC 0.036 0.38 103 90 5-6 HVHEECHIP/D738 102
100 6 HWVHEC 0.20 0.40 100 90 5-6 HWVHEC 0.29 0.46 104 100 6 * Amount of
thickggler required for a stormer visqaguggof approx. 100 KU. ** Leneta
draw down _nethod; rating 1-10; 10=best. *** Cetylglycidylether rmdifipd
hydr oxyet|hyl cel I ua! ﬁ W reueight| avetosees nol eculdr weij g - 300, 000
Dal ton. 10 Exarepipeajr @2“ t he opkobé"#FBﬂFYf i clat VISOSIRs Io'cF"F'BW f or
good floW propertiles with tlhe CATHVHEG(r) . &kavPLE 1MB#Sirhe | hydr ophobe
substi t ut[iMMHESExanpl e-A wgs increa$ed to 1.3-210 wt % C¥&| At thié|high

hydr opholdeqaiES T 1 T Ut i on oighe [HVAEC nas nodi T1red vestjh differemnt 5-6
CTMAC- | eviglssmed—e— T €M S Toet weepzd—1 Wﬁh@"ﬁ@' oW g Iabl e 3

[
shows t he—conposition—of—tha-CGAFHMEECsStHard—the—+esitts—o 5 e—evatuakfon of
t

t hese mat e']",'wéf% In [a flaor'20 mil si on E%Tr (PVC 659 basedgn Mowiit ,)
DVR1 20 pr'dWieS . a i nyl03kdt at e- vBfSatlat e co-pBiiner emil '8 bn__narkeded by
Hoechst Che‘«mwabft@@ener'l' mL@forPaqomef\@O%lmmmw%‘%hl ts with CATHVHECs with

i dgy{ ing 1-10; 10=best.
hi 9 h hydr **‘p Cetylglycidy ether mo ified Qﬂroxyethyl cellulose; 0.6 wt % weight average molecular weight:
~300,000 Dalton.

£
I

10
It appeared that the hydrophobe modification was too low for good flow
properties with the CATHMHEC®.
EXAMPLE 1
15 The hydrophobe substitution of Example A was increased to 1.3-2.0 wt %

C16. At this high hydrophobe substitution the HMHEC was modified with different
CTMAC-levels, i.e., CTMA-DS between 0.078 and 0.320. The following Table 3
shows the composition of the CATHMHECSs and the results of the evaluation of
these materials in a flat emulsion paint (PVC 65%) based on Mowilith® DM21

20 product, a vinyl acetate-versatate co-polymer emulsion, marketed by Hoechst

Chemical Co.
TABLE

Paint evaluation resuits with CATHMHECs with high hydrophobe substitution
in a flat paint based on Mowilith DM21.

Sample % GTMA-DS | Thickener ICI-Viscosity Leveling Spatter
C16 (wt %) {mPas)

HMHECH1 061§ - 0.53 100 2 7
HMHEC2 1.3 ] - 0.46 60 2 5
CATHMHECO 0.6 | 0.200 0.58 100 2 7
CATHMHECH1 1.3 | 0.078 0.36 70 8 7
CATHMHEC2 1.3 | 0.163 0.37 70 9 5-6
CATHMHEC3 1.3 1022 0.42 70 7 5
CATHMHEC4 1.5 0.231 0.48 70 4 5
CATHMHECS 2.0 | 0.32 0.45 60 4 4

25



in a flat paint based on Mowilith DVMR1. Sanple % GIMA- DS Thi ckener

| Cl-Viscosity Leveling Spatter Cl16 (vt %9 (nPas) HVHEC1 0.6 - 0.53 100 2 7
HWVHEC2 1.3 - 0.46 60 2 5 CATHVHECO 0.6 0.200 0.58 100 2 7 CATHWHEC 1.3
0. 078 0. 36 W0 0806656 CATHVHEC2 1.3 0.163 0.37 70 9 5-6 CATHVHECAIS29/B1788 22
0.42 70 75 CATHVHEC4 1.5 0.231 0.48 70 4 5 CATHVHECS 2.0 0.32 0.45 60 4
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associative acrylic thickener like Primal RM5 product or a hydrophobically modified
15  ethoxylated urethane (HEUR) like Primal RM8 or Primal RM1020 product (all of the
Primal products are marketed by Rohm and Haas.) The formulation of the flat
emulsion paint with a PVC of 65% is given below in Table 4 and the ICl and leveling

results are set forth in Table 5.

20 TABLE 4
Flat emulsion paint(PVC 65%)based on Mowilith® DM21.

Parts by Weight

Water 197
Sodiumhexamethaphosphate 1
Poly acrylic acid, ammonium salt 2
Preservative Mergal® K6N? 2
Defoamer Agitan 280° 1
TiO2 159
Calcium carbonate 273
Talc 23
Mowilith DM21° 167
Propylene glycol 15
Texanol® 4
Defoamer® 1
Water + thickener 155

1000

a) Marketed by Riedel de Haen, Germany

b) Marketed by Munching Chemie, Germany

¢) Vinylacetate VeoVA latex, marketed by Hoechst Co.
25 d) Coalescing agent, soivent marketed by Eastman Co.

e) Agitan 280, marketed by Munching Chemie, Germany



Sodi unmhexanet haphosphate 1 Poly acrylic acid, ammoniumsalt 2

Preservative Mergal (r) K6Na 2 Defoaner Agitan 280b 1 Ti02 159 Calcium
carbonate 273 Talc 23 Mw lith DM1 167 Propylene glycol 15 Texanold 4
Def oaner e lwoWldbesss + t hi ckener 155 1000 a) Marketed by Ri edelr/uses/Haes,

IGe{ many b)kl\/arléet)edl_gy hNunchi ng Chem e, Cermany c) Vinylacetate VeoVA

at ex, - mar ket e y echst Co. 25 d) Copj i agent, solvent marketed b
East na'?l Co. e) Agitan 280, narketed by Wﬁ%%g Cﬁem’ e, Germany -8 WO Y

00/ 06656 PCT/ US99+13+728—5—TFABLE=L-Sarmt-6Thtckengr—(wt % Ch gy eting
visc. (nPas) CATHM HER™P'D. 36 70" HOVCATMNPEC A1 ph0 § PrIeRTr) RVB
0.36 CATHVHEC Be2ipiistoHMREO 068535 0727 CATIVHECZ 0. 19 Z00 6
Primal (r)a RMLOZEATamMaEDT Urettiane- basggg asspoc at | ye Thigkener, ‘market ed by

Rohm and Haas Uoprimai® RM8® 0.36
CATHMHEC1 0.27
HMPEO 0685-5 0.27 150 0
CATHMHEC2 0.19 200 6
Primal® RM1020 1.2

a) Urethane-based associative thickener, marketed by Rohm and Haas Co.

EXAMPLE
10 The good leveling ratings obtained with the CATHMHECH, 2, and 3 set forth
in Table 3 are not restricted to specific paint formulations. This will be demonstrated

by using the following two additional paint systems:

(a) Gloss paint (PVC 15%) based on Primal® HG74D product;
15 (b) Semi-gloss paint based on Uramul® CC280 product.

The formulation of the gloss paint (a) is the same as shown in Table 1 and the semi-

gloss paint formulation (b) is given below in Table 6.

20 TABLE 6
Semi-gloss paint based on Uramul CC280.

Parts by weight

Water 180
Sodiumhexamethaphosphate 25
Polymeric dispersant 2.5
Preservative — Mergal K6N 3
Defoamer — Agitan 280 2.5
TiO2 240
Calcium carbonate 40
Uramul® CC280° 500
Propyiene glycol 10
Texanol® 15
Water + thickener 64.5

1060

a) Acrylic latex, marketed by DSM resins



EXAMPLE 3 io The good |l eveling ratings obtained wth the CATHVHECL, 2, and
3 set forth in Table 3 are not restricted to specific paint fornulations.
This will be denonstrated by using the follow ng two additional paint
systens: (ayo@hoess pai nt (PVC 15% based on Primal (r) HG/4Dppradestiy2g 15
(b) Sem -gl oss paint based on Uranul (r) CC280 product. The fornul ation of
the 1g:gl5](c)ss pi'ii ?F (a%bi s the sane as shown in Table 1 and the sem - gl oss
pai n ormul ation ( is given below in Tabl e, 6. ABLE 6 Sem -

pai nt based oanlQ%mz e‘@:?%@.” repgits aresuERgRed "\/@5{2@?;180 9l oss
Sodi unmhexanet haphosphate 2.5 Polyneric dispersant 2.5 Preservative -
Mergal K6N 3 Defoaner - Agitan 280 2.5 Ti Q2 240 Calcium carbonate 40
Uramul (& CC280a 500 Propyl ene gl ycolTabde 7Texanol (r) 15 Water + thickener
64.5 1060 a) Acrylic latex —narketed by -DSMresins—9-WO00/-06656

PCT/ US99/ 11728 Spalite phi nti "} Gat {orfekensr 5 an & Wilier | zetovetnarat e 7.
Tabl e 7 Paint |Thickener | Thi ci¥8er Stor *) evdlingooTyde dwe94 Viseq. (KU)
Gloss CATHMHEC1 017 B9 T '
CATHMHEC2 0.18 97 9-10
omialoss | CATHMHECT 0.07 93 9-10
9 CATHMHEC2 0.08 95 10
10 Example 4

Other cationically modified hydrophobically modified water-soluble polymers
were evaluated in a flat paint with PVC of 65 as set forth in Table 4. The paint
evaluation results are summarized in Table 8, infra.

15
TABLE
Sample %C16 | GTMA-DS T'z;‘;tk',;;ge' '(‘:‘Ll‘,’fs‘; Leveling | Spatter
HMEHEC1* 0.9 - 0.49 70 2 5
CATHMEHEC1*a 0.9 0.1562 0.41 70 7 6
HMHEGuar** 1.2 - 0.57 60 1 3
CATHMHEGuar**a | 1.2 0.146 0.49 65 6 5
HMMHEC*** 1.1 - 0.67 80 3 6
CATHMMHEC***a 1.1 0.161 0.41 60 7 6
HMHPC**** 1.1 - 0.71 85 2 4
CATHMHPC****a 1.1 0.154 0.45 70 6 6
* Bermocol EHM 100, a commercia! product marketed by AKZO Nobel, which was hydrophocially
modified with 0.9 wt % C16 and then cationically modified with GTMAC (see CATHMEHEC, )
20 *  Basis HEGuar with Mw ~270,000 Dalton was modified with 1.2 wt % C16 and then cationically modified
with GTMAC(a)
=+  Basis MHEC with Mw ~240,000 Dalton with OCH3-DS of 1.43 and with HE- MS of 1.1 was modified
with 1.1 wt % C16; then cationically modified with GTMAC(a)
25

»+* Bacis - HPC with Mw ~250000 Daltons and HP-MS 2.7 was then modified with 1.1 wt % C16 and then
cationically modified (a)

-10-



d oss CATHVHECI 0.17 89 10 CATHVHEC2 0.18 97 9-10 CATHVHECI 0.07 93 9-10
Sem - gl oss CATHVHEC2 0.08 95 10 10 Exanple 4 OQther cationically nodified
hydr ophobi cal | y nodi fi ed wat er-sol uble polynmers were evaluated in a flat
pai nt wi t h vAYGo/0des65 as set forth in Table 4. The paint evatvasienizsesults
are sunmarized in Table 8, infra. 15 TABLE8 Sanple %16 GIMA- DS Thi ckener

| Ol - visc. ' er (w 9% (mPas) HVEHECI* 0.9 - 0.49 70 2 5

CATH Ecﬂ%”ﬁ?%@%@@'?do.m 70 7 6 HWVHEGuar** 1.2 - 0.57 60 1 3
CATHVHEGuar**a 1.2 0.146 0.49 65 6 5 HWVHEC*** 1.1 - 0.67 80 3 6
CATHMVHEC***a 1.1 0.161 0.41 60 7 6 HVHPC**** 1 1 - Q.71 85.2 4
CATHVHPCt *** g 1. A @?!L'BQ%’.“@QS'%” SOBPFiISEg WAlA" S Hbieﬂ&fgﬁaé:cﬁ%’r'ﬂz‘r’er ci al

product t ¥ 60dMBB Pk HraRN b &bl Yron@idrbgsl With 0.9
Pt o o6 rBosifor? bé%'t“ﬁ'ognnllét\gﬂafsrrgﬁ% llatBRobik raRhaseatol orie did "a) 20 **
Basi s HEGuamsistinglof syl - AKg, 8i@enaatatiy! and nicdrds therear and at Bagiong C16 and

then cationically nodified wth a) *** Basi W - , 000
Dal t orP wi BY¥Rternasy E‘)@"Eﬂ"'%&?“eﬂﬁﬂ“%%r%géﬂ')‘%%eﬁo iPRﬁ’&g@%%Bg% %’?8‘("\1%“& h 1.1
wt 9% C16; 4 tpdhgenically nodified with GTMAC(a) 25 **** Basis : HPC with

Mv - 250000 Daltons and HP-M5 2.7 was then nodified with 1.1 w % C16 and
then cationically nodified (a) -10 WO 00/ 06656 PCTI US99/11728

2. The coating composition of claim 1, wherein the hydrophobic group has at
least 10 carbons.

15
3. The coating composition of claim 1, wherein the hydrophobe group has a

lower limit of 13 carbons.

4. The coating composition of claim 1, wherein the hydrophobic groups have

20 a lower limit of 16 carbons.

5. The coating composition of claim 1, wherein the hydrophobic group upper

limit is 24 carbons.

25 6. The coating composition of claim 1, wherein the hydrophobic group upper

limit is 20 carbons.

7. The coating composition of claim 1, wherein the hydrophobic group upper
limit is 18 carbons.

30
8. The coating composition of claim 1, wherein the at least one quaternary

ammonium salt is selected from the group consisting of 3-chloro-2-hydroxypropyl
dimethyldodecyl ammonium chloride, 3-chloro-2-hydroxypropyl dimethyloctadecyl

ammonium chloride, 3-chloro-2-hydroxypropyl dimethyloctyl ammonium chloride, 3-

-11-



5 WHAT IS CLAIMED: 1. A coating conposition conprising a water sol uble
pol ysacchari de conposition conprising at |east one hydrophobic group
selected fromthe group consisting of aryl, alkyl, alkenyl, aral kyl and
m xtures theoeadsssrd at | east one 10 quaternary ammoni um saPCTHiSeUP28ot h
connected to a pol ysaccharide backbone by covalent bonds. 2. The coating

Combost U1 o> 6 clfbio RS dfioRH BRIBANE 2 RIBNRBUIA Ryl cast 10

car boris atl ng conposition o alm 1, wherein the hydr ophobe
gr oup hasammdnmmmhlolnd‘et and 2 BRepayipoosy tmnetmhleammanlungcldomﬁ)5| tion of claim
1, wherein the hydrophobic groups have 20 a lower |limt of 16 carbons. 5.
The coating conposition of claim1, wherein the hydrophobic group upper

[imt s 24 CayboRs codthPeomBbsifiPbi adint BIMAGHEI 0@ Rfodth Sholglatesharyei n 1 he

hydr ophobi c group upper carbons. 7. The coating conposition of
claim 1, aMetomium shit ishgigicidplribetbylanuopniuppeloridé.nit is 18 carbons. 30 8.
The coatl ng conposition of claim1, wherein the at |east one quaternary
ammonilim salt is selected fromthe group consisting of

3-chl or o- 2- hy dy®x¥iRé e8ting Ebrfipédtidriledaam 1anmmmemmacmande
3-chl oro- 2- hydr oxypr opyl “di net hyl oct adec ammoni um chl or

3-chl or o- aamonexweleptw feimrthengrogetapnsisting Af hyﬁrew%wlféfélul%e (EE'E\% 00/ 06656

SCIIh IU(??(?/e? q’?ﬂ@ﬁk‘?ﬁ?&'afﬂ?&mgf%?@ﬁ%%%w gélepoxy%pyﬁ ri rret hyl

ammoni um @é]iumgeotmc)ghy&'.ﬁﬁympylhmhﬂmmesé (lAPAMQ), methyhhyBirofetdi n t he at
| east one quater naré/ ammoni um sal t | yci dyl '[SI nmet hyl amoni um chl ori de.
10 15 cellulose (MHEC), hydroxyethylmethylcellu ose (HEMC

hydroxyethylcarboxymethyicellulose (HECMC), guar, and guar derivatives.

11. The coating composition of claim 1, wherein the polysaccharide
backbone is hydroxyethylicellulose.

20
12. The coating of claim 1, wherein the content of the hydrophobic groups is

greater than 0.6 weight percent.

13. The coating of claim 1, wherein the content of the hydrophobic groups is

25  greater than 0.8 weight percent.

14. The coating of claim 1, wherein the content of the hydrophobic groups is

greater than 1.0 weight percent.

30 15. The coating of claim 1, wherein the content of the hydrophobic groups

has an upper limit of 2.5 weight percent.

16. The coating of claim 1, wherein the quaternary ammonium salt has a
degree of substitution of greater than 0.005.

35

-12-



10. The coating conposition of claim11, wherein the polysaccharide
backbone is selected fromthe group consisting of hydroxyethyl cellul ose
(EHEC), ethyl hydroxyethyl cellul ose (HEC), hydroxypropyl nmethyl cellul ose
(HPCO), et hyb oo/6eskd ul ose (MC), hydroxypropyl net hyl cel | ul osectiiRbdni728ret hyl
hydr oxyet hyl 15 cellul ose (MHEC), hydroxyethyl net hyl cel | ul ose (HEMC), hyd

12715 coat i nlfconpaeRtiag et T wholpia e quenenZnBURin BRLAAER  vEs

backbone #&groy &F eubvstitiydro®ith &l lower lid@ o1 0.05The coating of claim 1, wherein
the content of the hydrophobic groups is greater than 0.6 wei ght percent.
13. The coating of claim1, wherein the content of the hydrophobic groups

Is 25 greater@.hhgﬁ%g%%ﬁ LE0LIP§! Ghein ﬂﬂé'qrug?@rnﬁ thRBnRim SaiPha8 4, wherein

t he content of ophobic groups 1Is greater than 1.0 wei ght percent.
30 15. Theegreaiof sgbstitutidrawith b, lowbelireit of 010F. cont ent of the hydr ophobi c
groups has an upper limt of 2.5 weight percent. 16. The coating of claim
1, whtein the quaternary amonium salt has a degree of substitution of

greater than 01&05[he3t:%a"tiﬁ§ O/ 00 RReiRtHd Y8 mbky dfhmdnidm saitihas@oat i ng of

claim1l1, wherein the quatérnary amonium salt has a degree of substitution
wi th a | osegreéiofistibstitutiorowith B8.uppeelimdaf Oy of claim 1, wherein the

guat ernary anmonium salt has a degree of substitution with a lower limt
of 0.07. 10 19. The coating of claim1, wherein the quaternary anmmoni um

salt has a degy een®bostitkpbf ditih ONwhéreth @@ diRRsthalyi drhinopiunVsdit ha¥da The
coating of claim1l, wherein the quaternary amoniumsalt has a 15 degree

of subst i degreenf sibstitatioruyiiean|upper ligit of 025

21. The coating of claim 1, wherein the quaternary ammonium salt has a

degree of substitution with an upper limit of 0.22.

20 22. The coating of claim 1, wherein the polysaccharide backbone starting

material has a degree of polymerization of at ieast about 500.

23. The coating of claim 1, wherein the polysaccharide backbone starting
material has a degree of polymerization of greater than 750.

25
24. The coating of claim 1, wherein the polysaccharide backbone starting

material has a degree of polymerization of greater than 1000.

25. The coating composition of claim 1, wherein a synthetic thickener is also

30 present.

26. The coating composition of claim 25, wherein the synthetic thickener is a

hydrophobically modified polyethylene oxide.

-13-



21. The coating of claim1l1l, wherein the quaternary ammoniumsalt has a
degree of substitution with an upper Iimt of 0.22. 20 22. The coating of
claim1l1, wherein the polysaccharide backbone starting material has a
degree of pebyoedssgati on of at |east about 500. 23. The coatcmgsednigisai m 1,
wherein the pol ysacchari de backbone starting nmaterial has a degree of

pol yneri zatio f > A 4neT i ; J wherein
t he po ysacchar??dgﬁ%ggé@(q%é%ggr'?‘lg?lagérari? g?i \gﬁer%gf;fh'g ggi;eélglt@?@njer i

pol yner i zah agsocdtiver &iyiey pdlinmer.1000. 25. The coating conposition of claim
1, wherein a synthetic thickener is also 30 present. 26. The coating
conposition of claim25, wherein the synthetic thickener is a

hydr ophobi cal | i £ Xige. ; i8eH: /11728
5 27. The coat?lsrig19 g%%r%%@?q)?%ﬁéségﬁéfgf}%g%,ggvmg%%fnﬁe%%g\%ﬁ?ﬁqelti cetj %?%kener
is an ashpdrophobiealyanglified pthoxytated dfethdree coating conposition of claim
25, wherein the synthetic thickener is a hydrophobically nodified

et hox3 at ed urethane. 10 29. The coating conposition of claim1, wherein
the coating c hé Q%A i h&lei : g €8mbbsiflon is a
conposi tion o%?ﬁ?%nbggtld%gpg#ﬁhﬁlgpﬁgtﬁglP‘gggﬁgan %gicr?;ghh%s ab 15 pi gnent
vol une colatenbased paintgr eat er than 10% 31. The coating conposition of claim
30, wherein the upper limt of the pignent volunme concentration is 90%
-14

30. The coating composition of claim 29, wherein the latex based paint has a

15 pigment volume concentration greater than 10%.

31. The coating composition of claim 30, wherein the upper limit of the

pigment volume concentration is 90%.

-14-



