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.This invention relates to fluoroch ri azol e conmpounds an S
'thereof mmw,ﬂ”ml m”m 02 Heret oformlmnllmulmwm mnma been many ways to eﬁ%gh@g e g
t he sepa ease of one 10 rratlg()rlg)ﬁal froma surface of another
material or sjhsirate. For exanple, organic materials 15 such as oils and
waxes and S|I|cones have been used as rel ease agents to provide rel ease
characteristics to surfaces. One of the d| sadvant ages of these rel ease

agents is that they usual > Qe Vo ed to the surface
S0. as to provide adequat 2 e oryretre—t el ease coati ngs

such as those made from pol yt etrafl uomet hyl enes have addressed sone of the
shortcom ngs of oils) waxes, silicones and other tenporary coatings and are
often nore durable. Typical I y however, polyneric release coatings require a
thi cker _coating than the non-durgbl e reat can bject to

t hi ckne8s vari atihEvention ’Eléﬁsb‘?gg%"ﬁf %‘ﬁ?’:@&?‘?‘gﬁz‘{]ﬂ%ﬁ’ q‘zégh' S, Pat .

No. 5,504, 214.5€! ates to substituted benzotriazoles, which contain at |east

2 fluorine atons per nolecul e and have been described as excell ent

i nter medi at es f cHegetofprey thery hage been roanypwaysde ehhancplthe sepertion onreeasedf one

pl ant - prot ecti gn agents. The in entl on_pro des f uor ochem cal
benzot itz omanighizem asurfaceAtiapo ‘ﬁ‘y'ﬁ’fb an®f % SFRRNIS mpteEas and

provide, fog ﬁé@ﬁﬁéﬁ}h \leceaﬁ@g c?%a@@ﬁééﬂ%ls@&‘a&fﬁ@a@éi%ﬁ&r 'Ciﬁﬁﬁﬁé eagglcs

to those sur aces e conpounds the 1 nvention are teri ze

havi ng a hedtdirgrerispicsdoisaifadesn Onetof the disadsadtagesmf tlmseaélbzscdgems jsctbat theyd a
tail portion, which |% |tably dlffere t in.polarit nd/ or functjonality
froma mat eksually pepdje Fz‘l BFo-2h ﬁt“ii plied
toa metallb 841c§’ef’ﬂgx|n@ﬁ£jr éé’&ﬁn mh%mbems%ngs Grokinyiéfied hat
are nonol ayer Borsu antl y nonol zyers. Fl uoroche | benzotrlazo

of the lmvemMe@ddrusﬂdlsdmeblﬁﬁxeshhmdnﬁggs ofoilspwaxésa silicdnes ﬁEID'therR:zﬁiioraraEdT

SKEET 2 6 J UL 20 Wh
P oL ¢ e SRBREHGRCATH ORET Dot SR FRIG. EYPIFA Iy Vg PO TE Ibesagoatingsy

i nteger frofggdirt @ ﬁﬁckc?‘cbﬁm‘g% t}xc ngp-auﬂablecm&ents Q:éy ca% be subfeetR thidknddend.

5 -S 02NR-, or NR-, wherein 1to Cs al ~K 1~ 1 s-CH I-vvherelnz
is O or 1; warthtigns, |asdbhn1ﬁes_®taﬂnlgchtmndlﬁ¢ﬂn@- with the pr ovi sos that when X
is -S, or -O, mis 0, and zis O, nis > 7 and when X is a coval ent

bond, m oy .3.PantNd.Scfi0d,214 rélaes &r sbktitured beRotsazBlbs Akhitk caiitainiit KA filidReS
to 20. Th{s i nvention further provides_conpositions conprising one or nore

of the 10| f PIOSSRERERICSHIC apd hav bacn descaibed anexcellens intemndiasessior prepaningeastiye
met hod of | t E@tﬂfvétﬂﬂs ?or[}}ﬁ%ﬁllulcle&n& s ﬂld%@k}l‘&égwﬁ Lxﬁge wth a corrpound of the

i nvention conprising the step o Ing a c np05|t|on conprising a
fl uorochem cal benzotriazole of the invention to the netallic or netalloid

surface. An ult r'bhdifveéntiohiprovidss fherdohentivl benzouidzbles tieat biericallpbéridg t he
surface with a 1 ~ fluorochem cal benpzotriazole in liquid or vapor form

Thi s i nvent™&i! andspeiaie)d surdaces %Preménf%amamz@haﬁwaﬂ/@ QOBTPSI98 IRNIBINBET or

use as rel e@}égsﬁg§£ V. mul a:
45 [/~ ~\ _ £s$° 8 EEHéCQQZ er R % f %géﬂﬁ%lé E‘Eﬁ“{%er ein
nis 1 t 0 Zﬁhvmg a Bcaﬁ gesupawhitinbergisno & momallic bﬂm’&tamﬁd surfac&and a tafl(brtion, S- ,
-0, - a coval ent _bond, -S02NR-, or_ -NR-, wherein Ris H U-F! ~~t
— ~Fr-e§T ~whxeh1s suitably different ‘in polarity and/or functionality from a material to be released. ~

The compounds of the invention when applied to a metallic or metalloid surface form

durable, self-assembled films that are monolayers or substantially monolayers.

Fluorochemical benzotriazoles of the invention include those having the formula:



EPLACEN -
26 JUL2002o0r C toCS.al~k 1, and gis O or 1; Yis C 1- Eﬁa‘“aFE'nygLeS,H[ET

and z is O or 1, and R~1is H C~ _s- alkyl, or R X-YZ Sone of thef JuL 2002
_ advant ages of the conpounds of the invention include: application of the
conmpounds of the invention to a surface is relatively fast and sinple which
m nimzes 5 cost and environnmental inpact; dense filnms or |ayers can be
formed using very small anmounts of the conpound; conpounds of the invention
self assenble into protective |ayers; and tHe
dur abl e dependi ng upon the surface typ&-aig# pound used. 10 Figure 1 is a
graphi cal depiction of the Peel RtiesYo 2 5
Scot chTM Brand Magi cTM Tape. Figure 2 is aNy4dphi/cal depiction of the Peel
Adhesi on Val ues shown in Table 1 for Hi ghl andTM™Brand Packagi ng Tape. 15
"Metallic surface" refers to surface coated or fgrnmed froma netal or a
nmetal alloy which may also contain a netalloid. "Metal" refers to an

el ement such as iron, gold, alumnum etc., generally characterized by
ductility, malleability, luster, and conductivity 20 of t}gat and

el ectrici t‘yh%i“clfﬂﬂﬁ&mé"rﬁ-l H4dt)m- « Wherpd Hisdndneeerfmm d 3 22,384 anis & epdthce

}2%2?2[ | EteeL e o R i e S ?sélﬁﬁ%b-éiuw%iiéc?vi b ané{"or
el uads. i -0 aBBLR i for € P Ao SRAHCWMERE LIS E 0 ant s

"Rel ease agRi"is e OL-alkyDoER FXL with the provisos stiat when Whis 68-, B6-04peisls a
rel ease characteristtc to a surface. "Lower al kyl" group neans an al kyl

group having fram 1l tq 5.carbqp. atons, The fluoroaliphatic,radical Rf, is
O 1 or et s s & 9 2P §ien s Rlent Do B bt frack P2 B

oi eophobi ceqq,gpto%qhg?goﬁ)&ﬁgtg\lﬁ_)b] e Rfcan have a | arge nunber of carbon

at ons, conpounds where Rf is not nore than 22 carbon atons are preferred
since 30 | ar ge Thidimehton fipthes provides sompbsitionsscomprising onetaramore bf theuor i ne

t han i% possi bl.e with snaLIeE Rf -3 REPULCEN EPAT SITE~T 2 6 J UL 2002
radi cals. ocheopical benzqttazeleSt Rt can be straight or branched and can be
conposed of onl yis RMflon BIKE pRAEEs 2AHEthb4 BPfrkdiing ﬂﬁetﬁl?i'clﬁrﬁ%aﬁl%?;!/ﬁg?ccl cast

fluorine. Generally, R Twill "have 1 to 22 carbon atons, prefera
3) and nor withasbmpabndofthe investioncempusing thestep ofidohtacting aicompoesitiorabout 40

to about 83 weight percent). and preferab f.rom.about 40 to about .5.74

wei ght per%oéml?sg’fq ’L‘ng"?rﬁgk.’méfg&épgwdf ﬂt*‘t‘éﬂﬁ“qfﬂ‘ ?"p&’f’l”i’%ﬂ%g sl ety i s
a per f | uor ce d ARRIIeL-thinviirs RaPbe FRfRR oy £RPfasd By cothacifp Hhe surfzdé QAR 24t ONTS.
The preferred conpounds arc those in which Rf i's substantially conpletely
f | uor i Iat efuorpghemigalrpshzotriadeds im 1Rfuiid ovapen famm. (CH2~-, and where mis 2. X
may be a coval ent. bond,. -C02-. -S03; . - H- .. -SO02NR-., -O) -S- or 10 -NR-,
wherein Ris H gélsawfn{'%n %"Rf"w&sﬁl"@%‘?‘ RerERtaznls °8Fnr)§s'é'89%?°éﬁfeﬁsond.
R 1 may berefeasy sededdniprisilg dne\te matk t¥mpo@idsRaving the RtmdRscr i bed above and
is preferably a hydrogen atom Preferably, the RfX-Y- noiety is |ocated at
the nunber 5 carbon of the benzotriazol e nol ecul e. Conpounds of the
invention can be generally obtained by reactjng henzotriazoles 15 with
fluoro-al cohols. The reaction is genegal Iy esryed out in solution with the
triazole and the al cohol being ﬂi sgé;rlg 0 i,abl e solvent. Useful
triazole solvents include triflQbr thang acid and toluene. The
reaction is conducted at a tenperature of om giyout 100 to about 120 Cin
an inert gaseous atnosphere. The reaction m'7xturb is cooled, the isol ated
precipitate is re-dissolved in a suitable solverl, the pHis adjusted to 20
al kal ig(g and the solvent evaporated. Optionally, the material can be

purifi usi ng known techni ques such as fractional sublinmation. The

conpounds  @hefeliER F3VENES, QN -(H )L O RRrsiilSisant 23! b j ooty er
films on metal or}.rret"al#ng'ildwsj)'fna’ceg&gy s{sng y cléﬁfg%?%ﬁg“?@ corrggﬁ%’ds)
with the Xis-CO»-,-SO3-,-S-, -0-, -CONH-, a covalent bond, -SOsNR-, or -NR-, wherein R is H




" surface to be treated. The nol ecul es form "substantially conti RERSENERT SHEET
nonol ayer"” filnms ~5 nmeani ng that the individual nolecul es pack togef Q?U a2
densely as their nolecular structures allow. It is believed that the |%m;
self assenble in that the triazole groups of the nolecules of the invention
attach to avail able areas of the netal/netalloid surface and that the
pendent fluorocarbon tails are aligned substantially towards the external
interface. o?b?t@tj%?ﬂ%dﬁl@&ﬁo&fl;éYmolaydkylbhé,mxdlzdwbel,thrwle'ésﬂo which a
nonol ayer filmis ormed on a surface is generally dependent upon the
strengt h oCishdkyootRb¥tYeen the -4 s;,' 1'~L: .°_ 2 6 JU 2002 conpound
and the particular metal or metalloid surface and the conditions under
whi ch the fil m Somead theadvantagésofobecemmpunds efithg livventoninciides applicanien of | oi d

surfaces 1 SinAompoBe FEe MVt PHEe FIERLPRIT At s itihe Snfhimhindidey
netal and ggahd %ﬂr&tﬁ&?ﬁﬁﬁp&&fd%ﬁﬁiﬁoﬁmeﬁ} b okmbd vking vE sHafl bond

w th conpounds of the invention and prefer orm a nonol ayer or a
subst ant i alampunts of thecomponndisiomponnds ofithe mvengoneselicissembleantopretgetiveces f or

form ng said nonol ayer fil i nclude those .conprising C L) .nickel

chromi um ARG "é‘i ﬁ%@ﬁteﬁg%?ﬁn% n a‘?‘FB'?C/‘g %g%po%hﬁgg ﬁ%ﬁﬁ&?&ﬂgr
subst ant i alcbypes#isegious monol ayer films of the invention may 10 be forned
by contacting a surface with an amobunt of the conmpound or conpounds of the
invention sufficient to coal the entire surface. The conpound nmay be
dissolxsd in an appropriate solvent, the conposition applied to the
surface, and allowed to dry. Suitable solvents include ethyl acetate,

2- propanoi , acetrgiRe 1 \9d SapRiosl d¥pictidh O tHelFRePABhestr! VilRad $hodmyin TabR 1 for
conpounds of the present invention nmay be deposited onto a surface 15 from
t he vapor ﬁha@b’.“‘g@déﬁz&lé%"fﬁmpound may be renmoved by rinsing the

71 or ochor cal BUSEL 1 SEBPREa PEEn o P AL Adrlorr 5P 85  ToBle LA o

rel ease agefipfland™ BrehdPadkagifBtTabk.0i d surfaces or substrates. Specific uses
include as rel ease agents for pressure sensitive adhesive tape rel ease
backi nd8 and for nolds. The 20 conpositions of the invention may al so be
used as a corrosion inhibitor for nmetal or netalloid surfaces. Exanpl e-

The features and advantages of the present invention are illustrated in the
fol l owi ng 25 exanphfihc wWifdd” tof&s tiPQirfice chféd bfomed fFoired metal oPd thetllRIGY S,
and shoul d not be construed to unduly limt this invention. Al materials

are commer ¢Yueh payglse cemaia ametalaido Metal) rrders to an glementssush s jron, gald, parts,

bt horvi oo gl §o Behenlly oaiErchied BEQSIMEP o iy fushés, B pMR iRy
H, 2H, 2B0perdf hemrand ederigity bivhofora a bhse-veitlc thelhydsoxyr radical afd tai rephage fHeepar ed

as follows: A mxture of benzotriaxole;S-carbgoxylic acid (3.5 g, available
from Al dri dWdeseERHAtom of@s acid tadormpsaly [Metallgnd’ réfers to pormgiallisslementesul f oni ¢

acid ("Trifl6e I gﬁﬁﬁl i r QR M ni ng
and Manuf ack{atﬁlﬁﬁgﬁ%gﬁgg%&é. aur?‘?é ovﬁé%‘é&%?‘é&%%r@%?ﬁn@{ﬁl y 90 C,
wi t h sti rriemgmplensamicendncwrs) anéd alss iradhdes nonmeaticodiémems drhichohtain metakl y 1
hour). 1H 1H,2H, 2H-perfl uor ododecyl al cohol 10 ( 11.58 g, avail able from

PCR Cheni c@Pd/or mgialioid dopagts. FRyleaieagspl refarsdn @ compeund of eqrapqsiion; Wiigh

mi xt ur @sal Gaga 4 herlii¥ 1§ QLHERR. hig halo ! © ves
heated to 1%‘%—110 (liuen er a nliltxr%ggﬁ?%?rmsp g@@o%ﬁp@%‘?%ge y Ef hour s
and cool ed hagingflonehto § earpen atomse. The cool ed reacti on m xture was poured
over crushed ic roxijmtely 4 , the resulting mxture vigorously
agitated to br egﬁ}’gﬁ.B‘%F%ﬁng‘%mlm CP%EQ%?“Q"H@‘% ghabls; NSTLRPMPaR Blongyaicnth e
solid product. isal.ate filtrati fter. the i.ce had .nelted. The, isql ated
pr oduct was’gélf{é's‘%f‘%éﬁ%ﬁy?lg?m%q’@f%aﬁ’ﬁg?b‘?Hﬁhg%f m*&avaagﬂy BEnper of .
wat er were add I i | hydroxi.de 1N
was added in rggféé’?s'gﬁg‘?mﬂggk‘%hgﬁlﬁgﬁ%gﬁ?’%?g %ﬁl%ﬁ o) ﬁgeéf%ﬁdlﬁ"?c nto
about &9 (g% $atiSlidHehRerY P'é&‘ﬂ%?&ghlir 106 of N6 nOthah § Wil Lner
wer e vvashed%%v{nth 20 V\c/g?er (cgbou. 1 4-11 g‘ m_o)? anﬁntﬂlghrk%g%sﬁ{tﬁ\g msx)%?l{l]érrgifn
stirred under a nitrogen streamto evaporate the THF. After nost of the THF
had evaporated (approximately 2.5 hours) the product was present as a

frothy precipitate in approxi mately 20Q3uolL of water. The solid product was
isolated by filtration) rinsed with several aliquots (approximtely 100 ni)
of water, and air-dried overnight. The crude material was purified by
fractional ?5 sublimation at approximately 115 C and 10-6 Torr (133 x 10-6
Pa). A waxy solid, consisting of a mxture of unreacted al cohol and traces
of water and solvent, which collected on the finger of the sublimtor after

o M B o - o o - o, A PN o e e ~




" benzotriazol e-5-carboxylic acid ester (BTA-FCE-14), REPLACEMENT SHEET
1H, I H, 2H, 2H pcrfl uorododecyl 10 benzotri azol e-S-carboxylic acid est @16, JUL 2002

. (BTA-FCE-12), and 1H, 1H, 2H, 2H perfl uorodecyl benzotri azol e-5-carboxylic

acid ester (BTA-FCE-10) were prepared substantially using the procedure
described for the preparation of 1 H,1 H, 2H, 2H perfl uor ododecyl

benzotri azol e-S-carboxylic acid ester described in Exanple 1 except that an
appr oxi nat eddjcals. SThelskeletal cheineff Ry can bestpaightier hanchedand canrbgcomposed ofamdy )

1~ 1H, 1H, 2H, 2H per fl uor ododecyl al cohol, and, 1H, | H, 2H~. H perfl yor odecyl

al cohol ( tarbgn, hydeageaband Avesinepar onlyicathemandfluonng, ((Genemlly Ry wilkhave 1 C

substituted for 1H, 1H 2H, 2H perfl uor ododecyl | coho|. The above m xture of
BTA- FCE- 14 22 gakopatomss Pffd'ﬁabﬁ’ﬁmaéé'feg Wé’é’g B'&?%TFW@&L‘A%‘ ‘{a]m Ry M| d.

The NWR (~H : Edoutdth r!ﬁré% EP@‘J‘E’ iag !

consi st ent c?\n&’%ﬁ@]{éa‘)"%?tl oW %é'g{t%rzﬁg%g#t S: t’tfhg S Ha'gg%ﬁ&'(tlglaﬁo%%% H
BTA - FGE- 144 weight pBicent, flatithe(! Elefér“ab‘iy;lml'te\&nﬁmllpbhionwﬁ& rﬁﬂ)iul?ﬂxnzl—lia~ ~ 1 ~N\
/ N1 HBTA-FCE-12 N CsF oCzF~1.a0Q0C ~ 1 \N N | BTA-FCE-10 Exanplg 3 ,1H 1
H, ?H, 2H- pe PrIflveRBRIEY MOy Mich arf&r@lsc@wmaﬁ% gé‘émnéé‘t%’r Eﬁ&spr 4r ed
substanti al | | : | ngglr t4 H 1
H, 2H, 2H perc %%B%%é%&gsggﬁgggy ?zgzlgﬁlg-g@%gg'b{)o)?& 1|u(%®af§|{ escta’ eﬁopg)éés?ﬁcl?l%bed I n
Exanmple 1 Q‘%ﬁé& flrate 1H, 1hh Ay e, Ve ecyl al cohol (9.3 g, available
from PCR 10 e ltga %Ff%s%“ut e%&?g{ﬁ%eH, | H, 2H, 2H per f | uondodecyl
al cohol . The 1Hxljaybe 2ldoRSleht BHRAOAEOY, -5057 CCONH-OLSOINRLOQxS! érc aci d
ester (BTA-FCE-10) Wwas obtained as a pink/White solid having a nelting

poi nt 143p1 . W’ ) 19F j et Sheat re of
t he pu(r?{)fie rfé?’ecﬁlg;w%e@e C r%glcfd l Wi %&}V]n{tazfgiz?%ﬁ&gw ng aS?%‘?’t\ur e:a Fg N
Cs FMC2Ha00 G4y e 2\ HVdPbdenRldn Hoted Akl 8ARE-X-¥- d8ddstribéd’dBotEane sipraferafrd V|
benzotri azol é-5-carboxylic acid ester was prepared substantially using the

procedure d@&l@gérbﬁdn{ PrefeisblptRORPX-VOfhofdty isHotdted il tBénwdber 5 catbch of the ~
2002 perfluorododecyl benzotriazol e-5-carboxylic acid ester described in

Exanpl e 1 é&enmntiadohetolleculeH, 2H, 2H- per f | uor ooctyl al cohol (7.3g, avail able
from PCR Chem cals) was substituted for 1H 1H, 2H, 2H perfl uor gdodecyl
al cohol . The 1H%M%P§§—P§@FF‘I‘YSBP%EM°% g md@ms qazolesy

11 TP gl i LAY S it oS

purifi ed nabeislcatol being dissabied irea suitabiersolveat. f Usdfoltriazpls solueritsiinelud€o F
~ ~ - FCE: 5 1 H.1 H2H 2H fl h I
enzot i az o BUEOBE BB OB cACI LErdp B aihe reaciion s conducted a § temperature of

from about 100 to about 120 °C in an inert gaseous aumosphere. The reaction mixture is

cooled, the isolated precipitate is re-dissolved in a suitable solvent, the pH is adjusted to
20  alkaline and the solvent evaporated. Optionally, the material can be purified using known
techniques such as fractional sublimation.

The compounds of the invention will form substantially continuous monolayer
films on metal or metalloid surfaces by simply contacting the compound(s) with the
surface to be treated. The molecules form *substantially continuous monolayer™ films

25  meaning that the individual molecules pack together as densely as their molecular
structures allow. It is believed that the films self assemble in that the triazole groups of the
molecules of the invention attach to available areas of the metal/metalloid surface and that
the pendent fluorocarbon tails are aligned substantially towards the external interface.

The effectiveness of a monolayer film and the degree to which a monolayer film is

30 formed on a surface is generally dependent upon the strength of the bond between the

4-



prepared substantially using the procedure described for the pr e*‘p"dﬁatif‘c')h‘-'bf'
1 H 1 H?H, 2H perfl uor ododecyl benzotriazol e-5-carboxylic acid ester 2 6.JUL 2000
.described in 1 ~ Exanple 1 except that |H, IH 2H 2H perfl uorohexyi al co%o"l
(5.3 g, available from PCR Cheni cal s) was substituted for
1H, 1H, 3H, 2H per fl uor ododecyl al cohol. The 1 H, 1 H, 2H, 2H per f| uor ohexyl
benzotri azol e-5-carboxylic acid ester (BTA-FCE-6) was obtained as a
pi nk/ whi t e composhdand the particelat merl prmetalioid sirffacd &1d the cdtiditidfisRinder-which-th&C,
~ 9F), infrared, and GC/N S spectra of the purjfied aterial were .
consi st ent fproeated sPFfécq"éluF?ﬂm&er?ﬁ %M&W‘gm ages\mayNeqr e a

.1 H 2r, ofeely SRty BE) vl olts s ber bR fire ooyl B YRR e

with and clrehdowércbondrstrength pUsefal inemt and metalipid surfasessncludecahyusirfage that
standard test for peel adhesion, ASTM D 3330-96, except_that tape sanples
vere repeatatifgrmppepd ity %%PWQ#@?M"MH aag g sMeng,)hmmg the

peel stren : i ndl S Y t ment
o the. cop bt cbiingEl foniayc: Him? Skl o shdfafls sipifed o Biing iR

pr ~epar ~ed nfonolayer Sinis inchutié thoke comgrisingéapiper, pivkel, chiohdemczingasilvefijeet , ASTM
B 152 Alloy 110, soft %Oterrp r, Central Steel & Wre Co., Chicago, IL).
Each test & ‘ni shod usi ng a hand-hel d sander 10 and

progressively fi Pﬂ,gia&esr @@ ~ : : 200
grit, avail able r@(‘i)nn??f% nesotu}'gtﬁ@ﬂna:ﬂﬁ-gE an 6 r?-tgﬁg{:%ljrlﬂ-%l n%‘é‘gg‘ghﬁﬂ“ aul ,
M A f oi0t hibedomiedbycontatiig s hufpee withranhmdunk gf theicompbundgrdompoynds ofthease
treatment to the test. coupon, the, coupon s cl eaned by w pi r}g it with a
hept ane safMHCRHSRHSHAIGIENY RiH) tpesmrzmswgaqeo CRmPRyRLmaY bo dissolved iy ana ) e

from Ki nbegl ey Ghak r - a@ﬁ cgul'ﬁ?éf e Qh.gl ditaB

et hanol satthared \fmglggqggxfﬁglﬂ—%éﬁ&éa rgggéégcf as é%&?ﬂ%u’d&a%ov ',g vvasﬂ:

appl i ed t o solvents inchwudeestingl atetate 3-propatclsacerone pwarer imd mixagresithetdof coupons in
a 10? cmdigneter by 25.4 cmjall evacuapl e gl ass chanber to%et her, with 29

mg of the BFEMAGxelypthecompapndsof thepresent mysatipn may be deppgiicd orita g surfage | pa)

150 C for SoUPHELAEOTRE, Rugbices Aol il Be riflofid by R HBRARE
coupon by It soivgnt arsd/crathyongh ussief thy weatedsibsteitei Torr ( 133 x 10-i Pa))

with 50.3 ng BTA at. 150 C foy. 1.5 hoyrs {o provide a conparative reactive
surface treat rreﬁ?’.‘ finorqshrmycal benzo 5?1°£/3§§“%"FB§?‘!3§'°\EF’H‘? kyjusefubas rel ease

material b . I etait Sarc i el Ll oxane)
nol d rel eaé‘gﬁ%ég%ﬁi?ﬁ\r/s SBg?A&%%?faval Fg%rlasgb#%% I%)ﬁét%%%ﬁmbgk% s, OH),

t o provi de releaspagents forpreskura sensitiveadhesi veetzpelrdease backings mmd for Molde.sThe oupon
whi ch d been cl.eaned, usi ng.the sql vent saturated wi echni ques

descri ggd 586‘98“9%‘?%/%&%&”5’%%@%5“ USSL A 8 CEHPE0R 1??&?‘;3‘“8‘?‘1 or

pressur e- s gRdalldid Surdstaesi ve tape to the treated and 30 control copper
coupons descri bed above was directly neasured under conditions described in
ASTM St andard D 3330-96. The tape was applied to the test coupon as

speci fied iﬁ tha -10 - T J~ .M i IW4 2 6 J UL 2002 test

pr ocedur e equently peeled fivmthe surface at a 180- angle at a

rate of 38.1 MRfefBRe j A0 Erﬂ;cﬁﬁ Iﬁg_éﬁﬁqa ﬁy}g '
tester manufactured by Igﬂsidt%{ﬁlﬁgﬁg%rs n%., é rongssl{/l ?ﬁe ) t,g%g{hfnd
t he copper cxamples winicirincarporatequrtibutar matetizlt arddmouemits; and/ shouldretiHeconsteued3 C

for 24 hours i.or. t.o.testing, d all, peel tests, were performed under
these envird H‘ﬁéﬂ?’ &W‘E%PY?”H%E: 3‘%\/%“&’6#2%°M?’¢‘&U¥1PY‘A§P unless otherwise
pressur e- sef4fié '\I\/??,pﬂqus' Eﬁ,ﬁ@ t " kX yﬂ% Lxam tﬁg;(i
(avai l abl e frodn?r nnes()t{";ilY nl’ﬁgégnr%a%ﬂg%actﬁ}ﬁgﬁﬁg ?rpany])ﬂ:gg%gw ng gl!]t

acryl at e baméass athepsisyindicated. Hi ghl ands™ " Brand Packagi ng Tape #371

(avail able from M nnesota M ning and Manufacturing Co.), having a Kraton""' -

based adhesi ve, were

r~———
L}



10 used in the adhesion testing. Representative peel adhesion dBF%FMENT SHEET
summari zed in Table 1. Graphs depicting the data series in these t EUBP’ZGB?
are shown in Figures 1 and 2. Curves |I-1 and 2-1 depict the peel adhesion

" data for BTA-FCE-12 treated copper; curves 1-2 and 2-2 depict the peel
adhesion data for silicone treated copper, curves |-3 and 2-3 depict the

peel adhesion data 15 for untreated copper; and curves 1-4 and 2-4 depict

t he peel adhesion data for BTA treated copper. BTA-FCE-12 nodifies the

copper surEasmplel gi ve val ues of peel adhesion that are appreciably |ower

than the control_cQ r._surface or copper treated with. a sjlicone rel ease
agent or treat eHHvﬁ}EEﬁ%PEFQPEWWME&WP%? ?Se_ %%’QBF@‘"? BLEI Y Rdhesi on
Val ues | Sc = ~iagie"' ~ Ti ~e~~hlaad~" Brand - ~'' ~.. . Paclae '
T~ ~ ~ BEégsdaP?@msr . Snbst=ate .~. ... ~ ... Ped #. . p~._ .. .~
(~TIl G nmmi. _ A mixture B 8erzotriazolePadarboxylic-acid (N$ gQavailable from-Aldrich~~. . °;
Unt r eat ed140. 4119, 3Copper.240. 62 2340.0325. 2437. 5425, 853, ,.or coq: 2 -
7. 5532. 163¢hemisal So3ncgMilwaukes, WP and i °@@F§?“§L‘2EE’F a5id(“Tpflic s,
scotch'r* 1617 g, 2 h Minfesotd Mithg afdl Mafufabiaakg Congpahy, 2-
Sobst nt e. %‘%Hg%éﬁglbgﬁ"@glglf%"”l_.m{”?. Aliing apd Matnufactanhe oigpaty.
. BTA- FCE- 18t. P%il, M) Wasciedacsdi apgidxi2ogip 80 3C, B stiding/ uidla hérBoQénroas8. 062. 6
. 78.372.6Si |l iconell6. 6120. 4Mol d217, 1224. 7

|
| 20. 0329. 53¢lEUeIEYas-Qbined (apprmyyBatehyl y kﬁ?ﬁﬁé’i‘i@%ﬁ%@éﬂ%@ﬁ#@%ledz

7 The i 1 FEGRR SAapl o EMmickie Gatlad & e alliga i f 6P ©

aci d est er rdabrisremitiutsi aidhgawith ¢8 ailoef drieolaene! e rpsulthny feactiormiaeRpeds Was
studied by examning its ability to inhibit corrosion of the copper
surface. Sheated o) 1054 18] “Coynden a niitagee Atmaspherp £of approximatelyy 4 heurs@nd 0343 cm

and purity greater it.h 99. 90 % .mas C | I ahi bi . an
fests. Ty SURblorimps i aasatire T cad Rt gion srFEbAS PhERI oVF| Gubledl. .,
saturated ydeqepproXichatsly 40@%)9 the resHitih® ntikiubre Sigofons ed %o brak upJargeoupon
was trcatcd with BTA-FCE-12 by placing it inside a 6,0 cmdijaneter by 22.0
cm t al 15 evitopsnidheyprssipitated praduct andghe splid prpduct 30lated py Blitratipn afierthedce t he

Chanber pl TRLeRke <P st pfod 8L absolvedin HasbnERusR PERFCSOGHES O PG

-12 about 50 mL of water were added to the solution, and methanolic potassium hydroxide

(1 N) was added in rapid, dropwise fashion to increase the pH of the solution to about
8-9 (as determined by pH paper). The sides of the reaction container were washed with
20  water (about 100-150 mL) and the resulting mixture stirred under a nitrogen stream to
evaporate the THF. After most of the THF had evaporated (approximately 2.5 hours)
the product was present as a frothy precipitate in approximately 200 mL of water. The
solid product was isolated by filtration, rinsed with several aliquots (approximately 100
mL) of water, and air-dried overnight. The crude material was purified b;' fractional
25 sublimation at approximately 115 °C and 10-6 Torr (133 x 10-6 Pa). A waxy solid,
consisting of a mixture of unreacted alcohol and traces of water and solvent, which
collected on the finger of the sublimator after three to five hours was removed and the
sublimation continued at 167-171 °C to produce purified 1H,1H,2H,2H-
perfluorododecyl benzotriazole-5-carboxylic acid ester (BTA-FCE-12) as a faintly

30 pink /white solid having a melting point of 171 *C. The NMR (‘H,C, '°F), infrared,



" REF! AChi ~i ~;~f SHCE' 2 s ~u~ z002 A second test coupon was tre&t&d:Wth> St
44.0 nmg benzotriazol e (BTA) using substantially the same procedure, 72éxikpill
_that the oven was maintained at 100 C, tr provide a conparative reactive
surface treatnent. Copper foil that had been cl eaned using the sol vtat
saturated w pe techniques 5 descri bed about served as a control.
Five-centineter by three-centineter sanples of the BT -F%-Blz,and BTA
treat ed coppéﬁﬁfh&/&fpacmlhbpmﬁ\ﬂ@aw VTS ceRsisERLVIR HieJoUPWIRSHi ng
configuratign inside a 12.7 cm X 20.3 cm pol yet hyl ene bag, the bag seal ed)
100 m cr ol SERFE o hydrogen sul fide gas injected directly through the wall
of the bag, the puncture sealed with adhesive tape) and 10 ~ the surface of
t he sanpl es observed for col or change due to sulfine formation. Only the
control was seen to change, becom ng a dark ) purple within an hour.
The sanpl es were renoved fi ~aFHC,HQ00 e Nour and the surface on
each was anal ysed using X-ray photoel ectro h trlﬂ)scopy (XPS or ESCA)
usi ng a Mbdel SSX100-OlL M ProbeT"1l ESCA Spé€ Never (available from
Surface Science Laboratories) 15 Mountain View, ¢A) which nakes use of an A
1 KQ nmonochromatic X-ray excitation source and agiem spherical energy
anal yzer. The photoel ectron take-ofl' angle for all spectra recorded was 38
measurefl with respect to the surface BBAFETE-12he area anal yzed on each was
200pm x 750 pro. The pressure in the vacuum system during anal ysis was
mai ntai ned at or below 2.7 x 10-7 Pa. 20 A survey spectrumwas recorded on
each sanpl %ﬁﬂ{égge (0 eV -1100 eV binding energy/ 2200 data poi nts/ 100
mllisecon time per data point per scan x 8 scans). The atomic
percent concent iAreappooximatelyodid d onixtergwd dH, I 2H: 2 rpacflucopetmadecyll uori ne, and

sul fur on each surfage re. cal cul at b I reas of, th ls
Y o SRS S g B AN B T R I S e lerSodeds, )
Phot oeljgct rb@ﬂzo?ﬁﬂ;&?c-siém%ﬂ?ljc%éid/&\/er%ﬁmﬁf 197) ARd Hli M -ﬁ?ﬂ&brbdfe_cwe
appropriate relative sensitivity factor provided in the data reduction

sof t war e s UneptdteazobsySchmbokylist acidhester (BEAJFGE+ 10) avere prepared substantiaby ssingr e
made i gnori t he, presence of ,hydrogen i be, detected by this
t echni gue. tQ%%mF?ﬁ“g? &ﬁf’?%ﬁ‘? fgbl”&%ﬁ?&%@&%@%@ﬁ%ﬁ@%ﬁ r %/zed in

Tabl e 2. Thentfido19abBRylic 425 &lddebdribtd in ERAhSH 158KcEGRati@S no sul fur

present at a 30 detectable |level while the BTA and untreated copper
surfaces spproxunatelycied:1 orixtmrecof 1T 0HGH. 2Hipenfludrotetradecyl slfohal, t he H2S

T ion |init f | f ' -13
Fepoacs-. ter2EEmStuokdofed,DhisShe g iR 1R ke nnordenl slsohpl €42, o ¢
% (si pmal : NDkéAlabke o DaikifM Ehbnitdi, "I%k?@,@hﬂ%) Qfas sesuidd &r)1 ) FRIOHPHL he

es

untreated and BTA treated copper sanp after exposure to F 2S is between

162 and 16Pcefinorpdadeeyl alroholo ddie gbgegmixfurernd BY ASFCEPHL, Bk Adbidi=13.and cnzsf

NI ST St . .= } 1 t t
Cormrer ce) & PAFCarL) P uTRER & Spnkpiis oL TRENFOS (LS, BB 1ET S g
MD). Tabl e ?ﬁkﬁg@é&% °g{h§§%55@"a?m*ﬁkf§@%&ch?“ﬁﬁ y@foﬁ%&%@&r face

by XPS (ES AN
., ~-Control Sanples -No Exposr~re to HASUNt

er 50. 522.9n. d. 26. 6n. d. ncdr @ﬁg@c
Treated Co er6S. 40. 924. 8g.§n. .n.d. o t 100 ~cL HAS for 1

Hour Untreat ed Co er58.87.0n. d. 19. 6n. Rl 4<8BYA- FCE- 12 Treated Co

er 39. 13. 33. 90. 952. 8n. d. _ BTA Treated Coppeﬂ]GB. 22.125.38.6n.d.0.8 10 n.d. is
not detectable -14 REPLACEMENT SHEET 2 6¢JUL 2002 CLAIMS: 1. A

f1 uoroc¥eni cal benzotriazol e having the formul a:BEARFCE-H - X Yx 6 \ N H
wherein Rf is Cn F2n+l -{CH2~-, wherein nis 1'to 22 and mis 0, or an
integer froml1lto 3; Xis -C02-, -S03-, -CONH, -O, -S-, a covalent bond,
-S02NR-, or NR-, wherein Ris Hor C-to CS alkyl; Y is -CH2- wherein z is
Oor 1;, and R~ is H G .s-alkyl or R-X-YZ wth the provisos that when X is
-S-, or -O, mis 0, and zis O, nis Z 7 and when X is a coval ent bond, m
or zis at least 1. 2. The fluorochem cal benzotriazole according to claim
1 wherein R is H 3. The fluorochem cal benzotriazole according to claim1
wherein nis 3 to 12. 4. The fluorochem cal benzotriazole according to
claim3 wherein z is 0. 5. The fluorochem cal benzotriazole according to
claim4 wherein Xis -C02-, -S03-, -O,--NR-, -S2NR-, or -S-. 6. The

fl uorochem cal benzotriazole according to claim5 wherein n is at |east 3.




- .15  REPLACEP~~EP1T SHEET 2 6 J U L 2002 7. The fl uorocheni cal REPLACEMENT SHEET
benzotri azole according to claiml wherein nis 6 to 12. 8. The 26 JUL 2002

fl uorochem cal benzotriazole according to claim7 wherein mis ? and zi sO.

" 9. The fluorochenical benzotriazole according to claim8 wherein Xis

-CO~-. 10. The fluorochem cal benzotriazole according to claim9 wherein n

is 1l 0. 1 1. The fluorochem cal benzotr| azqgqe according to claim1l wherein
nis at |least 6 and whe eog apere Yn 8 to 20. 12. A conposition
for inparting release o 6'r0|on| iON properties to a netal or

nmetal |l oi d surface conprising one or &f /t he conpounds according to any
of clains 1 to 11. 13. The conposition of (Nai m 12 wherein said conposition
conprises two-or nore conpounds according any of clainms 1-to_11. 14. The
conposition of claim2 or 3 further containfng aBI&EEE{l2 15. A net hod of
formng an adherent ultra-thin filmon a netallic or a nmetalloid surface
conprising the step of contacting a conposition conprising a fluorochen cal
benzotriazol e according to any of clainms 1yo0 11 with said surface. 16. The
met hod of claiml S mﬁ‘?@s%ﬁ@b o DOS further conprises a solvent.
17. The method of cl ai sald go S|tionisintheformof a
solution or a vapor. -16  REPLACE~ ~4EtT ~EE 26 3 Ul 2002 18. An
ultra-thin filmconprising a plurality~of qml ecul es of one or norc

fl uorochem cal - - _benzotriazol cs accorld| ng, to any of clainms 1 to 11
bonded to a _netallic or non-netallic surf ade WheBTAFGBI10 plurality of

mol ecul es foanms a self assenbled filmthat is a substantially continuous
nonol ayer. 19. An article conprising a nmetallic or a netalloid surface

havi ng a SEH a s§rrbl ed ultra-thin filmadhered to said surface, said film
conpri si ng—é—g!lgzﬁ-al ity of nolecules of one or nore fluorochem cal

benzotri azol es aEHCIH JHRH-perfribyodetyl beftotfiazbld-S-chiborgliesdcid ester wad d surface.
20. The conposition of claim 12 used as a rel ease agent or a corrosion

i nhi bitor. pmarcﬂsem@ilmu@ngmﬂprgwuansdﬁmm&mﬂm conmposi ti on

fl h f I 4
COmPY 5L A S5 AP bR SR PR AR b S Al Mg e T
or an int eﬂﬁimﬂeqfﬁsze}ﬁﬂh& 19(1 HgH,mq:erﬂuow&cm alsohol (505 g amme)ﬁoan pgRral ent
bond, -SO02NR-, . or -NR-) wherein i S gis 0 or 1;

Yis GO @hera}qagso o s lsiiatod for 1B, 1 2H. Skt fiuonadadesy! @Kcobol eyl or

RrX-YZ. 22,p4A% 3ty ) c tahlic or
net al | oi d sur "hl-gnt/’grd&%}/&jQ ?cé%lgg e§'é% gh %n@ @aﬁﬁg‘%’@)t Y sai d
surface, sapgl; rfeﬁlaﬁrhgyﬁmhx% Md%aﬁhgra%élﬁﬂg pbintex !3&3”1&5'@]‘ Tas8&MR NOr €

fl uorochem caf benzotri azol es as défined 1n %_r;}/ of clains 1 to 11 adhered

to said suffBEE, “F), infrarktand GEMS spectrarofghe purified watgrip) wers gopsistent with
the following structure:

15
N
CgF17CoHA00C \}\I
N/
H
BTA-FCE-10
Example 4
20 1H,1H.2H,2H-perfluorooctyl benzotriazole-5-carboxylic acid ester was prepared

substantially using the procedure described for the preparation of 1H,1H,2H,2H-

-8-



© 23. A nethod of formng a release agent in the formof adherentfulfra-thin'.
filmon a netallic or a netalloid surface conprising the step of contag i
a conposition conprising a fluorochem cal benzotriazole as defined In any
“of claims 1 to 11 with said surface. 24. A release agent in the formof an
ultra-thin filmconprising a plurality of nolecules of one or nore

fl uorochem cal benzotriazoles as defined in any of clains 1 to 11 bonded to

a net al | i cpesfluerododasyhbanzetiaze Fécmlrewdﬁcadacum incExamplerh pxeent es
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substantivity of the release treatment to the copper surface.

Adhesion test coupons (20.3 by 5.1 cm) were prepared from a 3.2 mm thick copper
plate (hot rolied copper sheet, ASTM B 152 Alloy 110, soft M20 temper, Central Steel &
Wire Co., Chicago, IL). Each test coupon was surface finished using a hand-held sander
10 and progressively finer sandpaper (3M WETORDRY™, TRI-M-ITE™ 280, 600 and 1200
grit, available from Minnesota Mining and Manufacturing Company, St. Paul, MN) for

three minutes each stage. Immediately prior to applying a release treatment to the test
coupon, the coupon was cieaned by wiping it with a heptane saturated wipe (Kimwipes®
Extra Low Lint Wiper #34256, available from Kimberley Clark Corp, Roswell, GA)

15  followed by wiping with an ethanol saturated wipe. BTA-FCE-12, prepared as described
above, was applied to the surface of two clean test coupons by placing the coupons in a
10.2 cm diameter by 25.4 cm tall evacuable glass chamber together with 29 mg of the
BTA-FCE-12. the apparatus evacuated to 10-7 Torr (133 x 10-7 Pa) and the evacuated
chamber placed in a circulating air oven maintained at 150 ©C for 3.5 hours.

20 Benzotriazole (BTA) was applied to a third test coupon by heating the coupon
under vacuum (10~7 Torr (133 x 10-7 Pa)) with 50.3 mg BTA at 150 °C for 1.5 hours to
provide a comparative reactive surface treatment.

A fourth test coupon was treated with a silicone release material by spray-coating

the coupon with a linear poly(dimethylsiloxane) mold release agent, IMS S312-A
25  (available from IMS, Chagrin Falls, OH), to provide comparison with a non-reactive

surface treatment.
A test coupon which had been cleaned using the solvent saturated wipe techniques
described above served as a control.
The adherence of a strip of pressure-sensitive adhesive tape to the treated and
30  control copper coupons described above was directly measured under conditions described

in ASTM Standard D 3330-96. The tape was applied to the test coupon as specified in the

-10-
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108! 10% () -1 10 3°“?‘E6’&3.€*"(53"F'ﬁ}’§%,€ffﬁs&g seusitiye adhgsive tapes, Sopich™ Brand
O e A W R igirva o,

10%& () - & hevikg éﬁ abryiRbdskd bdiEsive)dnd(Highland™™ Bfafd Packaging Tlape #57R(abvailable

yOGLO%&' ()-s! % y9GLO%& ()-s  %@0% & ()- 10 10, 10f;

109%& () - 8. @@a}sémm taMining argl Mpnufeomang Fo)\*smﬁ&rmn'tlz&ssequ)mwm
8&10% &1{> %/‘%‘ % | 6Pf * Z10%&' ()-sn99:::::dB~\:! 10!!
" 100& DIGHE ()-1# 10%& ()-13"110% & ()- 10% & ()-::::N:
;i aB7il 1 10/ 'Ré%&%&aﬁ\)c'ﬁcfcﬁm%&dﬁthm summarized in Table 1. Gmphs dcpnctmg
62#10%& ()-3Y,5Gl0% & ()-31@L0% & (L P*: 109& ()-;;;;;\<<JK'!

10/ ' 1 10%4&'ﬂ(e)data series in these two tables are shown in Figures 1 and 2. Curves 1-1 and 2- l depict

the peel adhesion data for BTA-FCE-12 treated copper; curves 1-2 and 2-2 depict the peel
adhesion data for silicone treated copper; curves 1-3 and 2-3 depict the peel adhesion data
15  for untreated copper; and curves 1-4 and 2-4 depict the peel adhesion data for BTA treated
copper. BTA-FCE-12 modifies the copper surface to give values of peel adhesion that are
appreciably lower than the control copper surface or copper treated with a silicone release

agent or treated with the parent benzotriazole.

20 Table 1
Peel Adhesion Values
Scotch™ Brand Magic™ Highland™ Brand - 3.
. Tape - | m-.ugg_'r.pe it 3
. . J.;: Lo " Peslo - T, vl
Substrate (N/100 mm)
Untreated 1 40.4 1 .
Copper 2 40.6 2 24.2
3 40.0 3 25.2
4 37.5 4 25.8
5 37.5 5 32.1
6 37.7 6 30.2
7 34.3
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EMENT SHEE)
b JUL 2002
@

1094 & () -! SU@LOYR ()-- %@O%& ()-- 10/ 10/ <D=:::::f~i%§
U&L0% | & ()- @L0%H & ()- ' 110% & ()-!,Y

==>i >>?[ ?dEK: | 1 10 3% 10%#| & ()-# | 10%4| & ()- 3! 10%4| & () -

10%4| & ()- 10%4| & ()-nl0%}| & ()-[???Z@@BK:! 1 10F610%| & ()-!”"
& 10% | & ()-,,-10% & ()-F( 10%| & ()-F( 10%9& ()-F& 10%t| & () -
@agaaaddvALCl 1 103 " 100K () -y 1004 ()= 71@&-(-?&5.0.@&_@- 104| 104|
104]; 109} & ()-v W@EhﬁlMtglﬂ! 109Highkand® Boopd=2' ()-| 10938 ()- &
10968 O - "1 10%GE () - " 10%€kpe )--- -eCDal EPaciaiging Tape
109%6& () - WJ'.OO/G& (Y- . - P YEEN Peel
" 10%0& () hiBerkdia /& ( B by | #1998
las-!10% O-HR1J J3J
JdYNC! 1 [IBTAGRCEOG 10Q 10%% ()7.98 "10%GE () - MR () - | 510%3& ()-33m
109638 () -] J2TrehkddhllL} A 2YNC! |1 108610%&] () -2Y, z 109k (29 3
Copper 3 7.2 3 3.1
4 7.7 4 2.6
5 8.2 5 2.5
6 8.0 6 2.6
7 8.3 7 2.6
Silicone 1 16.6 1 20.4
Mold 2 17.1 2 24.7
Release 3 20.0 3 29.5
Treated 4 22.5 4 38.8
Copper 5 22.0 5 42.2
6 47.7
BTA 1 56.2 1 13.4
Treated 2 67.7 2 49.9
Copper 3 63.5 3 72.5
4 57.1 4 71.7
5 57.8 5 70.8
6 52.4 6 68.7
7 52.5 7 68.4
Example 7

10

The ability of 1H,1H,2H,2H-perfluorododecy] benzotriazole-5-carboxylic acid
ester to react with and change the surface properties of copper was studied by examining
its ability to inhibit corrosion of the copper surface.

Soft rolled alioy 110 copper foil having a caliper of 0.00343 cm and purity greater
than 99.90 % was used for the corrosion inhibition tests. The copper was cieaned as
previously described, using the solvent saturated wipe, and cut into 5cm X 10 cm test
coupons.

One test coupon was treated with BTA-FCE-12 by placing it inside a 6.0 cm
diameter by 22.0 cm tall evacuable glass chamber, together with 35.4 mg of BTA-FCE-12,

the chamber evacuated to 1x10-7 Torr (133x 10°7 Pa), and the evacuated chamber

placed in a circulating air oven maintained at 150 °C for one hour.
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e ) Bt #w%‘ I ot RN e
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r8( 10% () - Qi clesaed(usingshe solentjsatuggiod wape tpchriques g, () -
5  described above scrved as a control.
Five-centimeter by three-centimeter samples of the BTA-FCE-12 and BTA treated
copper, and a control, were positioned in a non-overlapping configuration inside 2 12.7 cm
X 20.3 cm polyethylene bag, the bag sealed, 100 microliters of hydrogen sulfide gas
injected directly through the wall of the bag, the puncture sealed with adhesive tape, and
10  the surface of the samples observed for color change due to sulfide formation. Only the
control was seen to change, becoming a dark red to purple within an hour.
The samples were removed from the bag after one hour and the surface on each
was analyzed using X-ray photoelectron spectroscopy (XPS or ESCA) using a Model SSX-
100-01 M-Probe™ ESCA Spectrometer (available from Surface Science Laboratories,

15 Mountain View, CA) which makes use of an Alg, monochromatic X-ray excitation source

and a hemispherical energy analyzer. The photoelectron take-off angle for all spectra
recorded was 38 ° measured with respect to the surface normal. The area analyzed on each
was 200pum x 750 um. The pressure in the vacuum system during analysis was maintained
at or below 2.7 x 10°7 Pa.

20 A survey spectrum was recorded on each sample surface (0 ¢V — 1100 eV binding
energy/2200 data points/100 milliseconds dwell time per data point per scan x 8 scans).
The atomic percent concentrations of carbon, oxygen, nitrogen, copper, fluorine, and

sulfur on each surface were calculated by measuring the areas of the C(1s12), O(1s1/2),

N(1s1/2), Cu(2p3/2), F(1s1/2) and S(2p3/2,1/2) photoelectron peaks in each survey
25  spectrum and dividing each by the appropriate relative sensitivity factor provided in the
data reduction software supplied by the instrument manufacturer. All calculations were
made ignoring the presence of hydrogen which cannot be detected by this technique. The
information obtained from these analyses is summarized in Table 2.
The data show that the BTA-FCE-12 treated surface has no sulfur present at a
30  detectable level while the BTA and untreated copper surfaces show evidence for the

incorporation of sulfur after the H7S exposure. The detection limit for sulfur on this type
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5  National Institute of Standards and Technology, Gaithersburg, MD).

O O O O

Table 2
Elements Present at a Detectable Level on Each Copper Surface bv XPS (ESCA).
Sample . - &0 - Atomie % Concentrationii« <™ »

Description 1 € 190 PN Cend s Fegl 8w
Control Samples ~ No Exposure to HaS
Untreated Copper 5051229 | nd. | 26.6 | nd. n.d.
BTA-FCE-12 Treated Copper | 39.0 | 3.1 3.8 0.9 53.2 n.d.
BTA Treated Copper 654 | 09 | 248 | 8.9 n.d. nd.
Exposed 1o 100 uL HaS for 1 Hour
Untreated Copper 588 1 70 | nd. | 196 | nd. 14.6
BTA-FCE-12 Treated Copper | 39.1 | 33 | 39 | 09 52.8 nd.
BTA Treated Copper 63.2 1 2.1 | 253 | 86 nd. 0.8

10 n.d. is not detectable
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]
H

wherein R¢is Cp Fap+] (CH)m-, whereinn is 1to 22 and m is 0, or an integer from 1 to

3;

X is -COy-, -SO3-, -CONH-, -O-, -§-, a covalent bond, -SO,NR-, or -NR-, wherein R isH
or C; to Cs alkyl;

Y is -CH>- wherein zis O or 1; and

R' is H, Ci.s-alkyl or ReX-Yz-

with the provisos that when X is -S-, or-O-,mis 0,and zis 0, nis 2 7 and when Xis a

covalent bond, m or z is at least 1,

2. The fluorochemical benzotriazole according to claim 1 wherein R! is H.

3. The fluorochemical benzotriazole according to claim 1 whereinnis 3 to 12.
4. The fluorochemical benzotriazole according to claim 3 wherein z is 0.

5. The fluorochemical benzotriazole according to claim 4 wherein X is -CO»-,

-S0;-, -O-, -NR-, -SO;NR-, or -S-.

6. The fluorochemical benzotriazole according to claim 5 wherein n is at least
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$SSzZ: uT88( 1031090 (9& ()-PJ10% (9& ()-PJ109% (9& ()-PJ10% (9& ()-PI10%0
(9& ()-P)?ab HSSSSSSS~A>UT88(10J10%0 (9& ()-PJI10% (9&' ()- PI10%
(9& ()-PJ10% (9& ()-PJ10%® (9& ()-P)?ab HS S$S&S+S- S2SzZ: uT88( 10J10%0
(9& ()-PI10% (9& ()-PI10% (9& ()-PI10% (9& ()-PI10% (9& ()-P)?ab H2S3S;

(98 () -PI10% (4 é??f*ﬁ{‘?'“é%ﬁ*ﬁﬁ?é%%@‘%? %é? iRt Yt fRs 1003

(9& ()-PJ10%® (9& ()-PJ10%® (9& ()-PJ10%® (9& ()-P)?ab |
HaSbScSeSj S SqSzZ: uT88( 1031098 (9& ()-PJ10% (9& ()-PJ109%® (9& ()-PJ10%®
(9& ()-PJ10%® (§&- () Tpg fiyprochemical benzotriazole according to claim 7 wherein m is 2 and

zis 0.

9. The fluorochemical benzotriazole according to claim 8 wherein X is -CO»-.

10.  The fluorochemical benzotriazole according to claim 9 wherein n is 10.

11.  The fluorochemical benzotriazole according to claim 1 wherein n is at least

6 and wherein n + m ranges from 8 to 20.

12. A composition for imparting release or corrosion inhibition properties to a metal or

metalloid surface comprising one or more of the compounds according to any of claims 1 to 11.

13.  The composition of claim 12 wherein said composition comprises two or more

compounds according to any of claims 1 to 1.

14.  The composition of claim 2 or 3 further containing a solvent.

15. A method of forming an adherent ultra-thin film on a metallic or a

metalloid surface comprising the step of contacting a composition comprising a
fluorochemical benzotriazole according to any of claims 1 to 11 with said surface.

16.  The method of claim 15 wherein said composition further comprises a
solvent.

17. The method of claim 15 wherein said composition is in the form of a

solution or a vapor.
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wherein Rris Cq Fap+] (CH2)m-, nis 1 to 22, m is O or an integer from 1 to 3;
X is -CO»-, -803-, -S-, -O-, -CONH-, a covalent bond, -SOsNR-, or -NR-, wherein R is H

or C; to Csalkyl, and qis O or 1;

Y 1s Cy - C4 alkylene, and 2is O or 1; and

R'is H, Cys- alkyl, or ReX-Yz.

22.  Anatticle having a release surface comprising a metallic or a metalloid
surface having a self-assembled ultra-thin film adhered to said surface, said film

comprising a plurality of molecules of one or more fluorochemical benzotriazoles as defined in

any of claims 1 to 11 adhered to said surface.
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