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Trifluoromethanesulfonic acid, also known as triflic acid, is one of the strongest of all known monoprotic
acids. It is about 427 times as strong as nitric acid but it is not an oxidizing agent and is extremely stable to
high temperatures. It is available as FC-28 from the 3M Company. By itself or in an aqueous glycol ether

55 solution, the acid does not act as a wrinkle-producing catalyst in the curing of the powder coating
composition on a bare metal surface. However, an amine salt of the acid, called an amine ftriflate, does
cause a remarkably abrupt dulling of the surface of the molten powder and the formation of a skin within
seconds of fusion, followed by a slumping of the skin as the resinous mass is cured beneath it. For the
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COMPARATIVE EXAMPLES A-D

The general procedures of Example 1 were repeated except for the substitution of the polyester resins
shown in Table Il for that of Example 1. As is shown in the tfable, none of these powder coating
compositions produced a wrinkle finish. The weight ratios of curing agent to resin were 6:94 for Examples
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Bl agk pi gnment 0. 76 Red pignent 1.5 15
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were repeated except for the substitution of the polyester resins shown in
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- C Ruco 118 41 13 7500 25 28 No D XP 3932

40 13 4000 29 46 "No E* Arakote 30
4500 298 150+ No 310&P:0 §78/034Bdt i on contai ned only.1 phr of
the FC-520 catal yst 20 and 50 phr of barium sul fate COVPARATI VE
EXAMPLES F-Q 25 Here, the general procedures of Exanple 1 were foll owed
except for the substitution of the FABBEyEIE shown in Table Ill. A s shown,
none of trf e _of he at o [ di ng ami.coacid orovided o f used
coating havi a Wi F Rish. 30 40 4% GypmrF ER-W ik e034 Bl
TABLE 1} | C.%%.’" Caét%aé! t T?éﬁe aPVE - Wi nklfe 5
t i\oe F Nacure 4167} phosphate g l
Nacure 52¥5_ dodeqyl - 7 3] 0)
benzene s I'Fani c r&%“i#lg—l p% : 30 .. ,,,J;,slo"'
No napht hgl ene i s | Nacure 5225 | dodecyl- dijsul7®onj c &&i d
Nacur e ;2500 p-toljuene Senzene79 No kul fonig
Nacure XPY30 zind salt of 3msulfoni No Hi nonyl -
sul fonic dcid 251 I\Immsé fonilc 50—
acid esten M Nadiidle 4845 | difiongl- 66 S 77 79
naphthalene
15 disulfonic
acid salt
J Nacure 2500 | p-toluene 54 79
sulfonic
acid salt
e 20
N K Nacure XP330 | zinc salt of 31 39
dinonyl-
{ naphthalene
sulfonic
2 acid
L Nacure XP350 | sulfonic 69 61 No
acid ester
M Cycat 4045 amine 54 79 No
blocked
50 aromatic
sulfonic
acid
N Cycat 4040 strong acid 25 26 No
3% o Cycat 600 organic acid 22 18 No
u P Cycat 296-9 | acid 300+ 54 No
T Q Cyclamic
et o acid

*# Nacure 1s a trademark o
Cycat is a trademark of American Cyanamid
cyclamic acid is a product of Abbott Laboratories

45
EXAMPLES 8-14
The general procedure of Examples 1-7 was repeated except that benzoin was not used, 40 parts of the
s0 Bartex 65 filler was used, only 0.5 part of the amine triflate was used, and the epoxy resin identified in

Table V was used. The weight ratio of the resin to the Powderlink 1174 curing agent is also given in the
table.
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30 | aromatic sulfonic acid N Cycat 4040

Strong acid 25 26 No 35 @] Cycat 600 organic acid
22 18 ~ No P Cycat EPIBST 04BH 300+ 54
No Q Cycl am ¢ 40 57 No acid 40

Nacure is a trademark of King Industries Cycat is a trademark of American
Cyanam d Cyclamc acid is a productTof Abbot t Laboratorl es 45 EXAI\/PLES 8-14
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EXAMPLE 15
35 Ruco 112 polyester (94 parts), Powderlink 1174 curing agent (6 parts), Resifiow P-67 and Uraflow B

flow agents (1.4 and 0.8 parts, respectively), Bartex 65 filler (40 parts), Raven #22 carbon black (3 parts),
and the dibutylamine salt of triflic acid (0.4 part, pH=9.3) were blended in a Henschel blender at 2200 rpm
for 1 minute. The blend was then melt mixed in an extruder having a front zone at 180 °F and an unheated
rear zone. The extrudate was then mixed with 0.2% by weight of alumina "C" and ground in a high speed,

40 12 pin grinder to a 60 mesh size. The gel time of the resulting coating powder was 99 seconds and the
HPMF was 92 mm. A Q-panel electostatically coated with about 2.5 to 4.0 mils of the powder was heated at
400 * F for 15 minutes. A wrinkle finish was achieved.

EXAMPLE 16
s .
The general procedure of Example 15 was repeated except that the pH of the dibutylamine salt was
8.3. A wrinkle pattern substantially identical to that of Example 15 was achieved.
Claims
50
1. A powder coating composition comprising a hydroxy-functional resin, a curing agent, and an amine salt
of trifluoromethane-sulfonic acid as a catalyst.
2. A powder coating composition according to claim 1 wherein the curing agent is an aminoplast
§5 condensation product.

8. A powder coating composition according to claim 2 wherein the curing agent is an alkoxylated
aminoplast.
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EXAMPBE 15

EXAMPLE 15

35 Ruco 112 polyester (94 parts), Powderlink 1174 curing agent (6 parts), Resiflow P-67 and Uraflow B
flow agents (1.4 and 0.8 parts, respectively), Bartex 65 filler (40 parts), Raven #22 carbon black (3 parts),
and the dibutylamine salt of triflic acid (0.4 part, pH =9.3) were blended in a Henschel blender at 2200 rpm
for 1 minute. The blend was then melt mixed in an extruder having a front zone at 180 °F and an unheated

\J rear zone. The extrudate was then mixed with 0.2% by weight of alumina "C" and ground in a high speed,

40 12 pin grinder to a 80 mesh size. The gel time of the resulting coating powder was 89 seconds and the
HPMF was 92 mm. A Q-panel electostatically coated with about 2.5 to 4.0 mils of the powder was heated at
400 ° F for 15 minutes. A wrinkle finish was achieved.

EXAMPLE 16
45 .
The general procedure of Example 15 was repeated except that the pH of the dibutylamine salt was
8.3. A wrinkle pattern substantially identical to that of Example 15 was achieved.
Claims
60
1. A powder coating composition comprising a hydroxy-functional resin, a curing agent, and an amine salt
of trifluoromethane-sulfonic acid as a catalyst.
2 A powder coating composition according to claim 1 wherein the curing agent is an aminoplast
65 condensation product.

3. A powder coating composition according to claim 2 wherein the curing agent is an alkoxylated
aminoplast.




.35 .. Ruco 112 polyester (94 parts), Powderlink 1174 curing agent (6
parts), Resiflow P-67 and Uraflow B flow a%ents (1.4 and 0.8 parts,
respectively), Bartex 65 filler (ﬂ?‘bﬁﬁ@)‘ TRaven #22 carbon bl ack (3
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repeat ed @xcapéwdshahtingtemprsitiof accdrdingliolsiziny 8 ahéreie the Aibtt plaimmelBilow. valne {#rat lekst 80
pattermesubshantially identical to that of Exanple 15 was achieved. d ains
50 1. A powder coating conposition conprising a hydroxy-functional resin, a
curing ag@ntA pewser eoatingreomeosiien acceyding o ofainy  whereif tha et Riaie mehfiqw valup is mare than
catal yst. 2.158msenddhe qebliteq of hecomprsition ie {oss ALV 89St 0 claim 1 wherein the

curing agent is an am noplast 55 condensati o roduct.. 3 owder

coat i ng'scSnmpdBeMIPLIeating COpRASitiop acePrdinaip ﬁ?y?“ﬁ/ﬁéﬁ?aém%gp%ewq'gﬁ}"it??gcagggﬁ?s fEH gt

al koxyl at ed ‘83t ®¥pl ast . EP 0 575 034 Bl 4. A powder coating conposition
according to,an recedi ng cl ai her.ei e j f : j

di et hyl an‘i1h'er.Aes‘i’ ‘.Xde c%agn e iaggﬁmgn rﬁ%éﬁ@f %’Foorﬁ%glr isngﬂfe (')rptg%]?/A S}S?Lég}ég?or%

claimwherein the catalyst has a pH of from5 4.5t010. 6. A powder

cTAt i ng C QPR ShrhaoSfortdebdrdin] B Uny &e%FMIaiRQ_QQ@Q’\NHQeiE’h@'ré&n%@ﬁfﬂr&ylﬁh&ioﬁﬂﬁérﬁatbS a
pol yester. 7g esinOal | NG conposi tion according to claim6 wherein the
hot plate nelt flow value is at least 50 10 mm 8 A powder coating
conposi ti aB, Aesmpdeiisitactadifd Biafy Prevdamp @iakh Wivksinaé apdunt of camtlst isf from0.05atb U epait s
more thgn 158k iAdadpaks 1y viht df theRombindd Wightafhe sésiniandthb suring agent. han 280
seconds. 15 9. A powder coating conposition according to any one of clains
6 to 8 whemsehBormgositisnceicedrdigtto aypraveging alfim srherbie the ameunbof catdlyst i frpgviiio 08t i ng
conposition according to any one of clains 1 to 5 wherein the resin is an
epoxy resit. A2gsthbd forAmpasingces winkigrfinisks top M%m agHlstratp.cCORPrisingAPRIng atRgwdpr
wher ei nsot he caatingncompositioh yperorsing-te @ni preeadiap claim {1 aswfage ofnihe Fheirale adfuping;ihg.
12. A conposbPaden according to any precedi ng cl ai mwherein the anount of
catalyst is fromO0.05 to 1 part 25 yer hundred parts E wei ght_of t he
Corbl hed VI8 (nari hving 8 e i ¢5%ne oA S ok SR ARG t Ay 0
accor di ng t 0% MY 8I%di ng cl ai m wherein the anount of catalyst is fromo.2
to 0.8 ‘ﬁhrp 14. A nethod for inparting a winkle finish to a coating on a
substrat e, a&ﬁ'ﬁﬁﬁ‘?’gf g applying a powder 30 coating conposition

acoor i NG 4 0, 80 BEREEAL bl Tk S BfosOork O BRI ROnd B, kRAES
' f&éﬁ&iﬁé& ki &

Qe powder . el S Ratdlysiéb? g¢ finish coating conprising a
sed pgwder conposition according to any one of clains 1 to 13.

2. Pulverlackzusammensetzung nach Anspruch 1, bei der das Hértungsmittel ein Aminoplast-Kondensa-
tionsprodukt ist.

8. Pulverlackzusammensetzung nach Anspruch 2, bei der das Hirtungsmittel ein alkoxylierter Aminoplast
45 ist.

4. Pulverlackzusammensetzung nach einem der vorausgehenden Anspriiche, bei der das Amin des
Katalysators Diethylamin ist.

50 5. Pulverlackzusammensetzung nach einem der vorausgehenden Ansprliche, bei der der Katalysator
einen pH-Wert von 4,5 bis 10 hat.

6. Pulverlackzusammensetzung nach einem der vorausgehenden Ansprliche, bei dem das Harz ein
Polyester ist.
55
7. Pulverlackzusammensetzung nach Anspruch 6, bei der der Heizplatten-SchmelzfluBwertwenigstens 5

mm ist.
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35 RatentansprUche 1. Pul verl ackzusamenset zung, die ein

hydr oxyf unktionelles Harz, ein HArtungsmittel und ein Anminsalz von

Tri fl uor met hansul fonsl ure als KaF%PﬁgPﬁ Blnfalt. 40 2.

Pul ver | ackzusamenset zung nach Anspruch 1, bei der das Hartungsmittel ein

Am nopl ast . Kondensa- {i qnspr | St . C ch
snsprocr or kR A e b of o W SR TR 18

i St. 4. Pul'verlackzusanmenset zung na RoEPnem der vor ausgehenden Anspr Uche,
bei der glapyi¥ibikzenambiRbAInY Hathdngm [bicAn3NrhdBTsbisl & bei dQer Rutalysator sinen pH-Wert
Putverl ackgahsamigapsdisaang nach ei nem der vorausgehenden AnsprUche, bei der
dew Kat al ysator ei nen pHWert von 4,5 bis 10 hat. 6.

Pul ver | afk PLiSeHatRIRSRni$BELNG AR ofibi Q1EA AhSSriche N isSyissN aétdesHanaip Epdxiterz ilei  dem
das Harz ein Polyester ist. 55 7. Pul verl ackzusanmensetzung nach Anspruch
6, bei dew zdemmidssezpgabdck Rin&io hive Ardpliciane isng riiey déredes Harznein ihgdroxyfanktionelles

: 11101111 Adrylatt ddet Mébthdctyiattbiz i1 1111 * C L N S =* EP 0 575 034 BI
a Pul verl ackzusamrenset zung nach Anspruch 7, bei der der _ ]

Hei zpl at 12 FuBmmenseizfing releinegy depporausgabentsm ARprilEhe; beiider dif Katafysatormprge P bis
Zusamens et! 7ghig 102 Gewigiistoile,das vorginigiep Gewichtes dgs Hazas\uaq des HadtvrgsmilteltRe¥figtung nach
ei nem der  AnsprUche 6 bis 8, be! der der Katalysator S_i nen pH Wert - 5

von wéhi B Zeipnmenasizyng nach ginenqr\yeraysgelendss A\H?Pé‘}'fﬁeetbzm?g 'R &AERYVHABINIY QP PIs
Anspr Uche P8Phsbelagty i ger das Harz ein Epoxyharz ist. 11. Zusammensetzung

naCh Ei n fren'2s .rZUChe 1i bl un5 | Clieg §U gu%eiﬁé.np M,%yé gd é?fgel ! €s
1o M e S (e
er, vgdr ausge gtg;egf Rk PuverGhhniig’ 1 € Katal'ysatornenge O, 'S Tel |

j&“100 Gewichtstelle des verglvnl gten Gew chtes des Harzes und des

HAr t Ungsyg, idefdnstaltfinit SHém Ubetzubdnit KbhS4SHIRGe? leinb RiigdarntblzBhd Nk Bdammensstzung

vor ausgehengdaibinddsf AdeprBche A0is M&mfi € Kat al ysatornmenge 0,2 bis 0, 8 phr
betr~gt. 14. Verfahren zur Erzeugung el nes Runzel ef f ekt es ei nes Oberzuges

auf ebfecravohdicdtioas, bei dem man ei ne Pul verl ackzusanmmenset zung nach ei nem
der vorausgehenden AnsprCche auf einer Cberflche des Si. 20

Subst r at €S Campdsitiondd reviidmera pulbrlierts candneiadt aine résthe hpdrgorfortctiondeliei @n agentedn

Cber zug m trraiféoentst ed $ebieminelds I'agtiatsfmiomgtharmbuifonique cemiPe Fatalyspurs armenset zung
nach einem der AnsprUche 1 bis 13 unfaBt. 25 Revendlcatlons 1. Conposition
de r evet @ngiompgsitioy de rdvéiement puyAnranteaselon mesvendisstinr 11Gaas lsquelle tagentde tiadamest un
agent de t reghuneradpt decgondensatien aminoplasthe de | ' aci de trifl uor om-t hanesul f oni que
comme catal yseur. 30 2. Conposjtion de rev~tement pulv~rulente selon |a
revendi cit | GmPasitiog g, cevitament pyivrylente sefop I3 tevengication, gedans lagyelle, haagqt sl fraftemeat
condensat i &t BAMNGNRsIRAEOY  Conposi tion de revQtenent pul verul ente sel on

la e%n | %%ngﬂ ior% de ge%lesmeln?&lllv%lu‘eﬁte Islelgi’gﬁlrl]lg qtge co}lqrug‘idgserrg\?eqaica%%s pg&éélemeg,odgllsaﬁ €

al coxyl 6. aquelle I'amine du catalyseur est la diéthylamine.
3_} 5. Composition de revétement pulvérulente selon I'une quelconque des revendications précédentes, dans
40 laquelle le catalyseur a un pH de 4,5 & 10.

6. Composition de revétement pulvérulente selon I'une quelconque des revendications précédentes, dans
laquelle la résine est un polyester.

45 7. Composition de revétement pulvérulente selon la revendication 6, dans laquelle la valeur d'écoulement
& I'état fondu 2 plaque chaude est d'au moins 50 mm.

8. Composition de revétement pulvérulente selon la revendication 7, dans laquelle Ia valeur d'écoulement
A I'état fondu 2 plaque chaude est supérieure 3 150 mm et le temps de gélification de la composition
50 est inférieur 2 280 s.

9. Composition de revétement pulvérulente selon ['une quelconque des revendications 6 2 8, dans
laquelle le catalyseur a un pH d'au moins 6,5.

55 10. Composition de revétement pulvérulente selon I'une quelconque des revendications 1 & 5, dans
laquelle la résine est une résine époxy.
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4. Conposition de revOenent pul vdrul ente selon |'une quel conque des
revendi cations pr~cddentes, dans laquelle |'anrine du catal yseur est |la

di dt hyl ani ne. 5. Conposition de r &P &8R934 Bl v~rul ente selon |' une
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pl aque ghaudgafsdur Ssttds 6188 8 pibtioBHur F00 (aRIED QR iMas@delR rhidRdd EdHBRBS de résine et
pulvdr ul ent egsh@8 thidmeyeNdi cation 7, dans |aquelle la val eur d' 6coul enent

A 1'1tat fondu a pl ague chaude est sup~rieure & 150 nmet |le tenps de

g~l i fi cat itenCahspobiionCRITH Q'tnd quditoke des revsrdicativhe piéeddontés, 218 Bquela laGpanitsidé i on
de rev~t enendatayséuy 6st db 0,2 B®,8x@itie podr 100 ymrtigsiel mame derésiess r evendi cations 6 & 8,
dans | aquelle | e catal yseur a un pH d au noins 6,5. 5a 10. Conposition de
r ev~t ementl4.pRrbeédé pbur reonférercinerfinition) ridéec e cavéigment gersunr swbetiatlicomprpnsnis!'applicatign
dans | aquel | @urezcompasitioredectovétamant puiyéiulente gplerkkune gupiconque des revendications précéden‘es
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| ' une” quel cottgeauelsaraup dertpvendicsions A2 1oy ~cddent es, dans laquel le Ia quantit6
de 5 catal yseur est de 0,05 a 1 partie pour 100 parties en nasse de |la
masse conbin~e de r~sine et d' agent de traitenent. 13. Conposition selon

|." une el conque des revendi cations prdcddentes, dans |laquelle la quanriti
d@’catg¥yseur est de 0,2 a 0,8 partie pour 100 parties en nmasse de resine.
10 14. Procdd6 pour conf~rer une finition rid~e & un revatenent sur un
substrat, conprenant |'application d' une conposition de rev~tenent

pul vdrul ente selon |I'une quel conque des revendi cati ons prdcddentes & une
surfacegdu substrat et la fusion de |a poudre. 15 15. Article ayant un
rev~tenent a finition ridee conprenant une conposition pulv~rul ente fondue
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