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FEATURES Field of the Invention , The
invention relates to articles having both hol ographic features that are

vi si bl e under normal |ighting conditions,yfor providing decoration or an
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Background okrifhethgtegbléRexyl amine A variety of security
articles are known in the art. For exanple, U S. 10 Pat ent No.
5,169,707 (Faykish et al) discloses a retroreflective security article with
dual Depgyaptieni fication. Included are prinmary 1egends that are

vi si bl e ugder both ordlnary di ffuse lighting conditiohs and under

t fl t tLE LLi d." th t
U ewable onl PASdBPSPRPRr ERLREeS O, MBEESRA; PraRees fek Fhmeing ©
primary | egeldapivemngbbyd-3i 5s%-tximgthylcyclobakydy @mlmerldlsnureﬁennawer
ordinary difflseelsyw as ik8 Bﬁbﬂ?m&Qﬂﬂh&uﬁﬁ§m-Wbbﬂoférséﬁﬁféjon ungﬁfnt The

retro-Iegends provi second verificat

retroreflect Y& h?vﬁgtﬁbﬂﬁF¥Y¥ﬁ¥919ﬂﬁfQHﬂB§'aaEFQhﬁ? éx??ﬁ below
securitylbprabhasaphbrbneanlarnhelar BNNIﬁ@ughhbhe,seompriqiugta(ﬁiﬁbt

di scl osed in g f&% %QZ' the. ?t lf?%tﬁﬁtlﬁv%oh%kﬁlgﬂﬂofni+%%l¥oxa$xh=?y share

certain |imtations. Ee0| e prima Femai ns
vi si bl e unde®it&idsr &p Qc?-F’?Eh‘PF‘@’PR W%ﬁllﬂl&ﬁsan%?cﬁﬁ‘i%fioﬁfsﬁﬂﬁ €ame 20
retro-| egendthefafminikifgahi/iebgendlt Sl asfe dhen rehetidh mpet ®rd Sf eche

necessarily Hﬁ, plce%%egltP Pydr%%%§§%nfgmﬁﬁﬁ%a”§¥ pﬁe”ﬁf@%éﬁ@% égmunents

such as driver
Anot her é§nvémwe@’na41cs>b@iir pngd ar £ixed hed mmgeatuagw@aMiérham 25

4,368,979 (Rual |R)an¢|y5@:b%‘é.iﬁ amhe%ﬁa@é&é dcdédiing €3t tRE Syed@idiICc! uding a
i cense plate .ac Beage tlble to the

unai ded bye, DETRLES, Shs, SRR Afybub Broiidy RESERERte 1 ng
i nf ormati on thigh earity bdthebidgherbyielhit anddicdetiigher space-time Ni%gh

this: t00, Cahdif KNREkWo- a&aﬁe%r&%smmdlﬁgt £8NEhe ! Pledmic [ hat an
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appl i cati ons.Isophorone diamine.is used as a starting product for the
production of isophorone diisocyanate, an isocyanate

component for polyurethane systems, as an amine component
- for polyamides and as a hardener for epoxy resins.

25 Isophorone diamine is produced conventionally from
isophorone nitrile, in which the carbonyl group is converted
into an amino group and the n1tr11e group into an
aminomethyl group in the presence of ammonia, hydrogen and
conventional hydrogenation catalysts. The starting product

30 isophorone nitrile can be obtained 'in conventional manner by
the addition of hydrogen cyanide to isophorone - see DE-0OS
39 42 371. '

According to the process for producing isophorone diamine
35 from isophorone nitrile described in US 3 352 913, the

hydrogenation takes place in the presence of ammonia and in

the presence of cobalt-, nickel-, iron-, or noble metal-
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In view of the di sadvantages associated with these and other known.
articles, such as those disclosed in U S. Patent Nos. 3,993,401 (Strehlow),
4, 036, 552 (Lee et al.), and 4,995,875 (Lee et al.), it is
desirable to provide an article having both holographlc and
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Figure 1 is atRIBSE &?alth%teﬂvpo?déﬁt%‘h‘bdiﬂ ﬁéﬁ aGFPﬁ% Pﬁ%ﬂg?%tlon
article, incluoesadgonrn apdadsdd imiasofpmeseidy peaadaroief reghivedl ayer ;
Figure 2 is a cross-sectional view of a second enbodi nent of the 30

i nventive article, _also incl ud| n% an_encl osed m crosphere- t)épe
retrorefﬁﬂbtlﬁﬁp?%@%ﬁg to EP-B 42 119 it is regarded as a further

improvement of the process to subject the isophorone
nitrile, prior to the reaction of the latter with ammonia
and hydrogen in the presence of hydrogenation catalysts at
temperatures of 10 to 120 °C and preséures of 1 to 300 bar,

25 to a preliminary reaction with ammonia in the presence of
inorganic and organic ion exchangers in the ammonium form as
imine formation catalysts. Whereas the ratio by volume of
isophdrone nitrile to ammonia is to vary between 1 and 0.5
to 20 in the imine formation staée, this ratio is increased

30 to between 1 and 10 to 20 in the hydrogenation stage.
Although the process, which can be carried out in trickle
bed reactors, certainly leads to a high yield of IPDA and to
a high purity, the profitability of the process is impaired
by the high surplus of ammonia, which makes a very high

35 pressure and hence sophisticated hydrogenation equipment
necessary.



Fi gure 3 is a cross-sectional view of a third enbodi ment of the inventive
article, including an encapsul ated m crosphere-type retroreflective | ayer,
WD 97/ 30363 : :

PCT/ US97/ 00575 Figure 4 is a cross-sectional
view of a fourth enbodi nent of the invengive - article, including a
cube corner-type retroreflective |ayer, and Fi gure
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means normal .15., ( C ect t Q.o L) - . Vi Si af _.-enhanced by,
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Exanpl es15 270 bar with@perZliereorist pbtéined with this single-stage The
article of the hl 8geBketbQ¥28A! O@eémél%%?myo&eaﬁ@pﬁ@w@y&dmé%i% is -
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20 to be reduced to 3 to 10 MPa by the use of a C;- to C;-
alcohol as solvent. With a trickle bed method of operation a
yvield of just under 90% was achieved with an LHSV value of
1 h™ (liquid hourly space velocity) and without recycling
of recrackable high-boiling by-products.

. 25
A further two-stage process for producing isophorone diamine
is known from EP-A 0 449 089: in two reaction chambers
physically separated from one another a solution of
isophorone nitrile is first of all reacted in tetra-

30 hydrofuran with surplus ammonia on acid métal catalysts and
the reaction mixture is hydrogenated in a second reaction
chamber with hydrogen in the presence of surplus ammonia on

" cobalt-, nickel-, ruthenium- and/or other noble metal-
containing catalysts and optionally basic components at very

35 high pressure. The high pressure makes very sophisticated
hydrogenation equipment necessary.



bondi ng the layers of the article together, an adhesive for bonding the
article to the - surface of an object, a heat-shrink |ayer for
preventing a person fromtanpering with the article by applyi ng
heat, a patterned coating |layer with differential adhesion for 30
_providing an indication of tanpering by g¢gel am nation, and additional

I ndi ci a vi si bl e under various |ighting conditions. WO
97/ 30363 EP-A 0 394 967 also covers the procduction of isophorone
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after enbossiMgRPr¥CLe F§E’E‘Fve"*“a{%rl$r%§§l}}°§ehﬁg SEPRERS M%fractive
I ndex 20 disttildattiba.structured layer. In a preferred enbodi nent, the
reflective layer is substantially transparent and col orl ess.
[l'lustrative exanples of suitable reflective | ayer materials
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as thin alum num or si I"ectors
iminization catalyst but in the presence of methanol and

ammonia, is subjected to aminizing hydrogenation in the

25 presence of a fixed bed catalyst containing a catalyst metal
from the series Co, Ni, Ru and Pd, preferably Co on
diatomite. The yield in IPDA is only 88%, and in addition
the space-time yield is low. According to JP-A 07-188126 use
is made in the aforementioned process for the aminizing

30 hydrogenation of a fixed bed catalyst based on Raney cobalt,
wherein the catalyst is obtained by the elimination by
melting of aluminium out of a binary or ternary Raney alloy.
In this case also the yield of IPDA given in the examples
comes to only some 88%.

35
The object of the present invention is to set forth a
further two-stage process for producing IPDA and IPN, which



25 " also be used. The reflective |ayer enhances the reflection of
Ilght t hrough the structured | ayer due to the difference in
refractive i ndex between the structured and reflective : | ayers.
Thus, the structured hol ographic pattern is nore readily visible to the
unai ded eye once the reflective | ayer is coated on the structured
| ayer, and an adhesi ve can be directly applied to the structured
| ayer wit houtleadsi hnsai neliszkle imanmeri tp éfh%QEEEtY{Q%QHQleﬁph and/or

pattern higher ¥Fh8.8 63 ield. IPDA should also be obtainable in
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m cr ospheres e, &RAL | {gﬁ@r si ng,
for exanpl e, "%‘% ?%EEP EE a&ﬁ H(}écg&g’%gghgggp cing re |jn conforns to
t he aninemgsBrEras: %—%wq:,tét yedobexgd anire | {2orharangy resin
70, and wey @iapine¢ TPDAVEfrom 3-cyandHdi @l EateindthybSyslohetandileim num

chrom um ni C(li%o 90@99?54‘%5 P&‘Qr ansparent 10 hi gh-i ndex

refl ector materl s such dcri bed above for use on the
hol ogr aphi ¢ comprisingsar féretestaggser, such as zinc sulfide, or multilayer

reflectors aixﬂmbhbgdopnobbﬁe Rieille is ln the bbessn&@%ﬁ%é&dwm
Thus, |ight that, enter

fl f
the glass ni @odPHE %f"?Poﬁaﬁt:[ﬁ%te ‘iﬁ%’g‘} I éefleg'ry"ﬁ{‘ Iﬁﬁ‘ﬂ"ﬁ?ggf%%tﬁ%a%‘i/ t he
refl ect oi5| ap@rtially intobackyane-clidh Sttarimpsbiibgyecbehexane imnins,

m crospheres 4,;3 %n s@@gﬁavg{:a ég As shown in Figure
2, an optional on er 0 al so ided. In that
ehbodi mant - o AGLERS e FEEERLPR SR o kPeqtineh PRESHedutbrt

| ayer 90, an(pl:tdmtt o spacwhglees:m, HEtexr thet edddhiont b &h smbeohol
m crospheres.yikif 1 to carﬁgﬁag teﬁm-‘ﬁrea@\a eensﬁaﬂle%fgl ored pi gment
fves

(i ncludin blac pi gnen retrore ectlve material a
colored # gpe 3P "'l"ﬁ‘tl"rGPn‘HF-tPlg grogep witd 4hseupgnet Bffixed
di fferent colhydrogyesiatdonsichtalyst rbasdd wreRamelyi ¢ebhlghit dhis is

described furd e dtureSin the range G500 1580% 040 (PP Bt G0

al.).
the range from 3 to 10 MPa, which is characterised in that

the hydrogenation catalyst to be used has been produced by a
25 process incorporating the steps: (i) intimate mixture of at
least one powdery cobalt alloy and powdery cobalt as binder,
wherein the cobalt alloy contains cobalt and optionally
promoters as well as a leachable alloy component from the
series aluminium, zinc and silicon and the powdery mixture
30 contains cobalt and leachable allby components in the ratio
by weight of between 30 to 70 and 75 to 25, (ii) sintering
of the.pOWdery'mixture to a mechanically stable moulding
with a density of 1.3 to 5.5 g/cm’, a pore volume of
0.5 cm’/g (water adsorption) and a BET surface area (DIN
35 66 132) of less than 1 nﬁ/g and (iii) activation of the
sintered moulding by at least partial leaching out of the



Figure 3 illustrates an alternate retroreflective |ayer 50, as disclosed in
25 U.S. Patent No. 3,801, 183 (Sevelin et al.), conprising an exposed
nonol ayer of glass m crospheres 60, and indicia pattern 40
printed on the back surface of the m crospheres, a reflector

| ayer 80 on the back surface of the pringed indicia and the gl ass

m crospheres, and a beadbond | ayer 90. A hol ographic structured
| ayer 20 wi ch&bIeefd]daiyorcwwhdnbebY means of gum(addadiehydnpxide
retroreflect ©r to an adhesive film 155 to provide an air gap 30
bet ween t he s ruc ured | ayer and the m crospheres for both hol ographic
visibility and retrorefl ection. WO 97/ 30363
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sui tabl e substanteapsuchuae wouldines aids, Iﬁbrwmﬁu PIagrtigizense
created by cgaly/Bg ﬁo&édEEEhQPs 1Qing phy31%Hlth8r£66éfhéﬂﬁéhEbﬂﬂtﬁher ol d,

llami nating an overlay film under sufficient SSUEe

sol i di fying ﬂ?&aﬂ-X§FnPB?°HE??ﬁga? (W&H L RE gﬁtg‘ﬂ'i the process dtibes, :
Cube- corpsr maimedyemisthivef et barsempdi@Ehtmay sgptevnagl ¢f helve pewdst ect i ve
coating 105, 3c30aMl RofiEihSs %ot Wi aithigbtypreearsds iy be made of

t he same 15 $ a3 those previ ously described fg %ﬂfrozﬁgere
retroreflect@ﬂ@lﬂaﬁéppapf she F%talYSt by att}ﬁ?é&lp?rﬁbﬁ} ' ack
surfaces of Wi Qéachablecailsy edaqbomémadms ofetbe tatalys6 precursor, can
be directly g:penr'léree%cteo N8 aGUPELC cﬁbd | i n]ghl A¥elbhpsef I ecti on.

Al so, the cube corner reé ore ective el enents can be used
wi t hout &0refl ective coating, and possibly attached to cl ot hing

articles by sgwg iy Jieen ag the £8¢£sof gy @oxdehancatalgaps 20
V. Addltlonqi Liygied in the aforementioned documents (DE-A 43 35 360
and DE-A 43 45 265) the hydrogenation of nitro groups, C-C
double bonds, sugars and aromatic rings. Indications or a
25 suggestion that imines and nitrile groups ghould also be
subjected to aminizing hydrogenation with these catalysts
cannot be derived from the above-mentioned documents. It was
surpriaing that the use of these special fixed bed:catalysts
based on Raney cobalt in the two-stage process according to
30 the preamble for producing IPDA from IPN leads to a higher
yield with in most cases even simultaneously higher space-
time yield. It was also found that corresponding catalysts
based on Raney nickel are considerably less effective in the
two-stage production of IPDA from IPN than those based on
35 cobalt. Compared also with Raney cobalt fixed bed catalysts
used before in the process according to the breamble, the
catalysts to be used according to the invention showed a



The hol ographic layer and the retroreflective layer are typically bonded
together by a ti-e | ayer 120, such as that shown in Figure 2. Suitable
materials for such a tie layer include priners or adhesives, as
either a coating or a film such as urethanes, 25 ol efins, vinyls, and
acrylics. The tie layer may be any appropyiate thickness, and nay be
applied either to the hol ographic layer or to the retroreflective |ayer, or
both, prior sdgnificantlypigher caredastneffageivenenetiferthey segiond he

inventive arfgkabe. The tie layer 120 shown in
Figure 2 may be made of a heat-shrink 30 material. In that enbodi nent,
the heat-shrink | ayer provides protection against t anpering by

the .appl i cat Tontbe Fdust stagesef tthe pyoceeat acronding did fihs dmvendien of
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heat - shri nk L%yeL causes, hg . WD 977 30363 . .
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provi dedloas ishahe timihigattoR, of cthe isophorphet ritrile ¢ tearidudtedn

degradati on t ls C [, 1) T oNer . Fl may be
either a fil %ﬂ%ﬁ‘ngﬁggﬁ%éﬁggfﬂﬁﬁ{”ﬁ%‘{é}& to°BoP§'é§téé€,°‘%% ;gvol%n’yl_ chlori de,
pol yol efi n, Pyefexpbdiap¥eroPO%el | ul ose acetate, or a coating such as an

abr asi on resi st ant or durable coating. The cover film may be of

oti stance arf GUPARIRPAFAPEP RACHI IR GHEAdhr LB RPRRT O A

For appl RBat iisdgizatijenckathdystt | s¢eena) howrshandeteqeired atf swe, a facing -

I aty_erI of adhesda ke 1320 teRpeR8LRLeVifothdirddiR bedlibafNif asha Sabhécép ¢ t he
arti1 cle, as

be located at®*® I‘?é’hﬂﬁvf%gg‘\g‘fmdlﬁgégé u{“?in]ho?;)t{jpg’lné'? tﬁzcgﬂg%uaﬁhﬁlgj\c/ﬁe elg.S i
Adhesi ves mayeantalimdy plesspoesibhsi fowdhadlisdniestisncho be carriedis
3§retylhiaﬁz,s or rﬁﬂatﬁ@wevabgéna@hsﬁ YeSacslfdt at Bohygheti fempdphtigsd ers,
20 than 60 °C, for example at 100 °C, there is then the risk of
an increased formation of by-products, as a result of which
the product purity of the isophorone diamine obtained from
the reaction mixture of the second stage after working up by
distillation is adversely affected. It is advisable to use '
25 an iminization catalyst in order to accelerate the
establishment of equilibrium in the first stage. The
iminization catalysts known from the prior art can be used
for this. Suitable iminization catalysts are acid inorganic
and organic ion exchangers (see EP-B 0 042 119), acid metal
30 oxides, such as in pafticular aluminium oxide and titanium
oxide (anatase) (see EP-A 0 449 089), supported heteropoly
acids (see DE-A 44 26 472) and acid zeolites. If an
iminization catalyst is used, the reaction temperature can
lie in the range between 10 and 150 °C, preferably between
35 60 and 130 °C and in particular between 80 and 120 °C.




vinyls. These adhesives are useful for applying the article to plastic,
‘paper, phot ographs, netal, glass, fabric, and other surfaces, and
t he amount and type of adhesive nay be sel ected as known in the
art to provide the adhesion features desired. Adhesives 150 20 and 155
may be covered by a renovable |liner 160,gas shown in Figure 1, to protect

t he adhesi ve from contam nation prior to appllcatlon of the
article to althoughethe iminization of isophorone pitxhdenwigh ﬂ.w;gi 1, an

opti onal E&rﬂf e Q.Qai:hggabéééﬁée 146 4 hﬁirt@ietrhgblvent is poéélﬂﬁﬁl,seﬁt or
decr eases a esl The

on rovided to aid i .
25 eﬁ%&f’l i& F‘gvg?t‘ﬁ%?f"fﬁa o &ﬁedggdé 18Pa#1£gr ngf'f?‘ﬁ rface
.of the coverfﬁdn{ rhengeries of anhalochaelhiwith dy&os3 garlaonoatmw t he

interfacg o fﬂ:ﬁ:‘%}%}bﬁ %@h' Cmﬁﬂg QﬁéﬁQrﬁinﬁfj W cohol. and ihay&F€ickiar

particul arl y use Ion of a patterned c ng IS one in

whi ch that methanol. Eféﬁrﬁ?lﬂsﬁﬁeéﬁj ’aﬁ)e‘?ﬂ &9 §§)F§r W‘ﬁétb?flnf%ﬂcf'??al cia
or an arr ang@ﬂﬁrﬁtlﬁ:fe mtarlrﬂiﬁgelsophorone ﬁl(ﬂnigJeapliu.quedbhmmnléandf[ he
ﬂ\tel ;lrlenlt deri?‘lh% ?edfh lxnf&?t ESﬁQ&:‘.’n&CWitd e% o] eac gvdglgatr:ncnat 28” on o
porti on. 40 wt %, F‘nﬁfemlabéér §@r3%a‘ﬂ= rﬁ)vr o dgoppogengcpifpitferndang

where, SQTEOl® tiud WP ,ehreferably 20Vd ud Mt &t iofl @ammonia. It is WO

Igaé{r/?’ggg‘;’ /00 5aic%vantageous to mix isophorone nitrile, ammonia and the _8-

An optional abchhok gogetdrer 1802 zetinoawrch relmty e eseakdaldyapplied in

the same | oCRohGRSndSud *E’om?élfcﬁ{ nedopeathéd. |m%rr1d&ﬁ<§meb<td1eabove or in
ot her | ocations

nstruct g ndicia pattern or
| ogos are prFRFEMF3tifnet é‘d"%tt I’(aé'b‘leﬁr g a'%mnla ar'}#:s‘“ﬁ’g‘&?ff’@&em i nks,
or inks B8 si hierimdeu:amlalmlhﬂ dialleghshorti ofigex exdeageadondds aoy

dyes in a pa&ésé:@u% d&@biyelaﬁelswaw YoBtsaida.when printed
at sone oC tlon ove the front surface of the retroreflective
| ayer shown in Figure 2, whi ch has a col ored beadbond. In nornmal
light, the cohothd &psefsE abh:\,mtx!aaﬂloh l‘.laadhen_dréu?ekm tdfe an iminizatiowl or ed
i ndi ci a and o) I [ ﬁﬁﬁ@ am
detracts 10 8QLX1$' gméﬁ%eg%/t?ésﬁf |ty os luﬁea o or ed (ﬁé%\#g\?g@%nder
retroref2@ct catalyght prga fixed ‘bed C‘@&?&V?Fon? he rpge f & ddxattiEh i s
brightly visicatalggei ﬂ§ta<w@n sa,umincwhemhbosate steps fomrndfeer ably

Shown | 4Bargk iR ek End i tn JySkeE: ££OH LS SAMEY, Liln 26

m crosphere bgppmﬁesupgrflgouayemm the case of iminization of isophorone

nitrile in the presence of a fixed bed catalyst the latter

25 is employed in the form of conventional catalyst mouldings,
such as extrusion mouldings, pellets and tablets, as a bed
in a fixed bed reactor. The iminization catalyst can be
arranged in its own reactor. It is also possible, however,,
to arrange the iminization catalyst in a reactor which _

30 contains both a bed of the iminization catalyst and a bed of
the catalyst used for the aminizing hydrogenation. Depending
on whether the reactor is operated as a trickle bed reactor
or as a bubble reactor, the bed of the iminization catalyst
is located above (trickle bed) or below (bubble reactor) the

35 bedlof the hydrogenation catalyst. It has proved to be
advantageous to use a single reactor which contains a bed of
the hydrogenation catalyst and a bed of the iminization '



accordl ng to the laser imaging process described in U S. Patent Nos.

4,688,894 15 . (Hockert)  and 4,200,875 (Gal anos). Usually, when t hi s
process is used to inmge encl osed m crosphere retroreflective
materials with opaque reflectors, or exposed m crospheres with

transparent reflectors, the indicia are ysible in both normal and
retroreflective light. In this invention,”~ using encl osed m crosphere
retrorefl ectcatalyst; preferdlsly auchi threaavspal®niperstesctior thet fernndi ci a

are not visi e| VIS u
retroreflectlggn Eﬁﬂgﬂrﬁeb+ g'mcl a are&ﬁl d@éﬁtlﬁﬁ?l £ 1@0\‘%&@@&&3 Qﬂ%&ue,
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usual 'y vi si bhppllmed at the ré&€dtdoyd Headht Ifiatheédé agdsaee hydrogendden under

nor mmal llgh 89a3?2§%é+$f§t9ﬁgﬂghgﬁ¥a&he reagtor éfﬁdf%%ﬂé&héT%—%%f%Ph'c

i mge ovel tRe re
Figure 5 a BbPYgr&pRi Eheagminizing thydarostanaé%med | ayer 20 wit hout

reflectors can be provided over a retroreflective Iayer 50. The

m crostructured s hol ogr | e ,does not ire a reflector if
T o exposedts BOgEFigRqte o Ehe A SHamendgrea SStoitnts Bt the iiiruie * 5
V. Method of thhbef f§edutonghe iminization stage, the lattpwrfean ewntatinod of
manuf act yl i nﬁdﬁﬁﬁlbﬂﬁﬁﬂ? ¥Paltiditd Gw"ut:‘h Taohﬂgﬁaﬁrsr lower bo:.if hey fiﬂi 19 aphi ¢

f h
et o oL gC VS RREEL O PERAIE Sl (RO BRI BT
PCT/ US97/ 005%% the reaction mixture drawn off from the trickle bed -9-
together. Thechakagr aEﬂ' ﬁ AEEidRY & 8! RESPA! ﬁ@%ﬁ or by
any ot her € b E? o}ocess as %0 gomnﬂﬁngﬁhe art

retroref | ect FPSLORGEr °i§a§‘sBBh‘Bl FI r ey |.§1e, bY’Pr°du°Eﬁ’ eﬁﬂf%s‘\'}yl%scrl bed,
and may 18c| ddephorbae dibmineragsiire|formy snder ghasseaction

m cr ospher es, | o) To
bond the hol gé’?l?lltioaand'rggt%rie?l ecﬁis\%’rgthlogogl?sdf’am?% gan pe increased

convent i onal Mﬂtﬁaﬁnﬁélﬁr bresstwaning ﬁ}?é‘&mﬂéa?f ﬁbllﬁ)r]éls%%r@fa? ehgsed to
| am nat e mixture Ttbebéauaéa tpgewq;azwlmlarmyaada&ﬁwgéwb the faeer .

Mayers are copabrEicRie Pagcreactor ifbedrathiar, ol SoL Pl \sstde'e

20 above 1sophorone diamine, which in addition to residues of
isophorone diamine contains 3,3,5-trimethyl-6-imino-7-aza-
bicyclo-[3,2-1] -octane as main product, together with the
mixture of isophorone nitrile, ammonia and solvent. The
recycling of the fraction containing the above-mentioned by-

25 product - a bicyclic compound of amidine structure - makes
it possible to increase the yield in isophorone diamine
considerably and hence to enhance the profitability of the
process. The fraction containing the bicyclic amidine can,
if this is desired, also be ‘added directly to the reaction

30 mixture to be fed to the second stage.

The catalyst used in the second stage of the process
according to the invention is a fixed bed catalyst.
Conventional fixed bed reactors are used to carry out this
35 process stage. As already mentioned in connection with the
iminization stage, the reactor can be operated both as a
trickle bed reactor and as a bubble column, although, as



10- ‘using a tie layer. The layers can either be | am nated using

‘conti nuous contact, such as using a solid steel hot roll, or
seal ed around the edges to provide an air gap between the

hol ographic and retroreflective |layers. Alternatively, pressure |am nation
can be used if the tie | ayer jigs a .pressure sensitive adhesive.
15 VI . Exanpl es The i nventi.gn Wl | be
further explfolewshplsee firom BR-AgE3 | 43s33%t ithe trickle bed,mathed of
Exanpl e C7W3é¥hration is preferred. A transparent article with visible
hol ogr aphi ¢ I'ogos, and w th hi dden angul ar | ogos only visible
under retroreflective lighting conditions, was prepared as

fol | ows. An Emellegeits ofosbecreactans parednaws tey sheegkiliedrpaRte of the

type the 4eSd A idacd19stPabeqirdiged . ib % tRAselatki 6hecfomh. ) was
used, and conprised a %glyeth #eneipased tie Iaygr .a slurry of
gl ass m cros‘gge‘?ré% Qf MPT5 REASy | Sufﬁ?é o5 180 POSSEELRE ng'ﬁeﬁe#?ﬁd t he
m cr ospher escomttoknapac tamperatitedef rei¢ astalyst beds; edhnorder

and a pol yol gfi Siﬁﬁilqykﬁﬁesired temperature is maintainéBeid’thel e was
angularly imaged wth a neodym um_y t

. ttriumal um num . ggrne
(Nd: YAG) ~ | asRRriiewian qateHass bed| Ipstead ol deudglse Frinkie. Begt ent No.
- 30 10 4, H88cBIY, (sdoedeyl )tribkidel badr rpavkors axel alee hej ronvéctedabout
80 mj/cng, w }1%1 h%e]%ind‘ (the ?ﬁl}igxsev{t%frgiﬂf tADOHLa i it SR uRR! 188490Rg, and

used to i mag® ron he drti ) t hrqugh, a mask in tThe
shape of a 1thecfimstrreastongs shaxgednggeinaapdits Anad qfobi"ﬁese°°nd
WO 97/ 30363 reactor. The trickle bed reactor or reactors also possess
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article. A tFﬁﬁgﬁg}%n?eY&ﬁ?ﬁﬁEﬁﬁfﬁqﬁﬁgi§§éFP$bf%??$%ﬁﬁtWﬁ?ﬁﬂﬁ%M?nngPhLeéf
Conpany ¥ hydrogen, False sdevicesy fny séptuibeting Lhpshighdd @yexpthe
C?nSi tSti ng FEuﬁfQQEYSfEt@%e Cﬁﬂfét fadta1ydt ble]g_ :amd f?ﬁéw Wﬁmleq .
structured layer, and a.high-index zinc sulfide.r r applied to
the front of TEREVR t&é’?’é‘f’?gc’?‘?’& S‘S’éﬁ" HEAE DG Wﬁxg%geacf%‘?%n%%}sesur e -

sensiti ve adlreacter.

20 The aminizing hydrogenation, i.e. the second reaction stage,
is carried out at a temperature in the range of 80 to
150 °C, preferably 90 to 130 °C. The aminizing hydrogenation
takes place at a pressure in the range of 3 to 10 MPa,
preferably at 5 to 8 MPa and in particular below 8 MPa. Due
25 to the above-mentioned moderate operating pressures, which
are possible with the use-of the claimed mixtures of
" isophorone nitrile, ammonia and solvent and the trickle bed
method of operation under the claimed temperature
conditions, the investment volume is reduced and hence the
30 profitability increased compared with processes which
require a high operating pressure. By the specified pressure
is meant the overall pressure, which is composed of the
partial pressures of ammonia, hydrogen, C,;-C;-alcohol and
_ the other components of the reaction mixture.
. 35 ' '
The volume of fixed bed catalyst required for the second
stage is determined by the LHSV value (liquid hourly space



5 ° évai | abl e fromthe 3M Conpany of St. Paul, M under the designation

pressure sensitive adhesive 966. Only
t he hol ographic | ogos were visible under normal |ighting conditions;

t he angul ar | ogos were substantially inperceptible to the unai ded eye.
Under 10 retroreflective lighting ngditions t he -hol ogram was no

| onger visible, but the angul.ar 0os were hright gold and

contrast ed VW?:“P‘EW b pdhich A5 deperfiene ‘b‘é SRfFatingnpressure, theg| e
per pendi cul atenﬁpe:tdrmm tarel ahe\\baBal et aadt Vit yamd/ mtietdbet adhesagl ecapart

from éﬁc??:PeEé’eallﬁ-lféUe as &g&ﬁtﬁfééﬂeeu %%%s'l&hBE”gPEO”d' tions,

t he | ogos were fio onger onl'y a continuqus
background waixtaxe Fentaining iisppharennseitrileinine; and isopberprance

Wi g h thi ﬁ EXﬁﬁﬁfﬂillé\m& hinIe. qheamsvuszr?wcbdmiewmhuw gpeat a hi gh;j
i ndex reflective yer,.-1a_t er ad/ res are of, an
an adhesi ve %’f‘u @lf h an‘hc%ﬁ?%eﬁ?@ﬁl’ng&& Eﬁ {éﬂ? e?g 4%: ront
side of the tet3ché. It is an advantage of the prcmesswmmwmuﬂai al
fog||d {39 Use?n@?n@:.éﬁctl%éé Ya ift@a@l?véﬁaﬂé%ﬂ@ﬁ%%onverﬁ%uE%”tSl dOL as a

abe o protect article ress ensi Si ve u e :
applied to t ASR1EBRE- U?m? E ch 3‘ ’ﬁlﬁ 81y apel
i nsi de vidhdoperity, w:.th amm}ISV wallhd oﬁualeomrﬂ el dasrem:mm of

visibility tpaong Qﬁféﬁﬁ rang%SbetVeen 90 and 130 C ané‘n opaque
article with vi's oIora ic and

ore 0s and

hi dden angul BFSF8YES 19?%‘1’???% Ebr‘?rn;?i dREEr tF@’E‘r%r'&? 'eé'flﬁ/éniqbgﬁﬁsﬂgvééﬁﬂl tions
was preparedleads in addstion [tovvaa hAghesphosedime orislgher e opaque
retroreflective sheeting was used, : consisting of a slurry of

m crospheres wth pol yvinyl butyral spacing resin behind the

m cr osphk} es Inakhepel Hnent RAnticularlyr peafereed ageprding &9 &beylic

pressure 30 1nvenﬁ£d3ﬁl, t { v ewleddle d \t@:llcﬂarbea"hréa@wtddﬁﬂam iaS lawahl abl e

fromthe 3M ﬁEyP§' ?a't-'Jh P%EI anM gﬂe&%& l@ed;r he desi gnati on

3750 sheetln printed with red,
bl ue, and bl a@knéaabiea ¢®§%¥Y8tl'hé'—1%é'éﬁpﬁgth'&§ m%dl@eg#t i irfp Gskd usted

WO 97/ 30363 to the corresponding catalyst activity - the skilled man
PCT/U89759057511 determine this activity and hence the bed height by
means of simply performed preliminary tests. It follows from
the examples. that if titanium dioxide is used as iminization
catalyst, a bed height which comes to about a quarter of
that of the hydrogenation catalyst is sufficient.
25
The hydrogen required for the hydrogenation can be fed to
the reactor either in excess or in an amount such that no
hydrogen has to be discharged from the reactor and recycled.
Preferably hydrogen is not fed in excess, in order to avoid
30 the technical éomplexities involved in the séparation of
this excess, the condensation of the ammonia and solvent
contained in the latter, and the compression of the purified
hydrogen and recycling.

35 The process according to the invention is distinguished.by
its simplicity, low investment volume, high yield, high
space-time yield and high IPDA product purity.
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-11- an angle apart fromthe perpendicular wwith a | aser using a
process similar to that described in U S. Patent No. 4,200, 875
(Gal-anos). The transparent hol ogram descri bed i n Exanpl e One was
applied to the front of the retroreflective sheeting using a pressure
sensitive adhesive. 5 12 The hol ographi c | ogos were
vi si bl e under norpal_1lighting conditions, and did not distract
fromthe visFﬁﬁW?*?'%f the col ored | ogos, *but the angul ar | ogos were
partially hidden by the hol ographic | ogos because the hol ogram detract ed
fromtheir p reacu?xwé«ma'aﬁa&aééad%rs %eEEQEﬁiéeﬁéaVEeéé%flmsCﬁ.’ﬂﬁéd ons,

t he hol ogram was no er vjsi

brightly vistBl Eh@ gt Y?ﬁ??ﬁkaﬁh|¥9prEﬁePFngPyggﬁﬁﬁﬁb?Buﬂ%tgﬁYSt
When t he Sheahdnin vwelse vieyboh diying abgive &her Lattem whthpéd pehdoful ar under

retrorefl ect %ﬁ{fﬂ%%&é&%&@%éé Ofyee gugaawxi\ae' it di%ﬁ’é@ 8BS

bl ack over the si ctive gr ound

This articl e2800f PeIERRABS %Pl%ﬂﬁﬂfQFﬁ'ﬁﬁoﬂe@F SFPFE#%EeS of¥afi ¥Fed agce

?_dheSI ve }‘or inppi 2881 69 Ncd©a By ¥t NdEivEtediRaheyecobsl d ahe@lia@tusled as a
I cense pl at t r t efl ec

under the ho 50959 ?Ca$%§£3 é\ gﬁﬂiﬁt gSpiQEFE%oﬁ 2? %ﬁ £€$a%3pﬁ ent
hol ogr ani@jeséhﬁbﬁgmmﬁx'é%l%tﬂ’ %dm dhdeighti agdad mwm in diameten)jwRsion

| abel . over auBédtaQnhﬁar@géﬁitiﬁﬁﬁdéﬁalyét | maenpatehakélugfon, which
Exanple Thr ee ticl th visible

hol ogr aphi c F885§1n§ﬂdI€Ptﬁnﬂ Tﬁﬁﬂ?n°1 A% %%Sgge gaqPogogmBﬁF§avV§F5Ie
under retror piinpedi ¥Btodi ghei ngactiri thuhes fron pb@ﬁ@reﬂhashydrOQGH was

L Iol | EWS An amst>0§ﬁéraaﬁéeapbﬂes tEﬁ‘é MR il It\ageslﬁeehl BBotBat raapear ed
aCcK un

silver troreflective lighting
condltloﬂg §§a85§8?|5§ﬂp?ﬁaEﬁ§9 e ndda atngg Yy 3n 467f BeAEBEt nqui st
et al.), wasTheeprebsurenwast edt oit o6 MBzar Thenyligqudd Waknpollected inghass
m cr ospher es s@baesasﬁ vasgéfckwﬁ@sgap%ﬁ@ﬁb%dth% eabubey&ngat;y&ag

spaci ng sin behind the T crospheres,. an alumnumreflector on
the resin, aﬁ&JHﬁtﬁerﬁPlEhat the wholg Qf fhe §HF§PBPPew§§h€9P§BmPder. The

front of the sheeting was printed by hand with 30 col ored | ogos using

red, bl uge 23leDbacknPERTROROh EBEKLIGPONS weThe e URPAEETYS wr ¢ of

hologran1descr|be to th

retroreflectF@@han°1 260 @%é@t?ﬁgthﬁﬁrR?QFHnﬁQ&HE&QnSéﬁglﬂ#@emédhe§ﬁve

ammonia were mixed directly prior to charging to the reactor
and the mixture was pumped into the reactor. The LHSV wvalue
therefore came to 2h™*.

25
According to the analysis of the product wmixture a yield of
92.2% of isophorone diamine (= IPDA), referred to IPN used,
was obtained. In addition 3% of 2-aza-4,6,6-trimethyl-
bicyclo-3,2,1-octane (= bicyclic compound) and 3.3% of

30 3,5,5-trimethyl-6-imino-7-aza-bicyclo-3,2,1-octane
(= amidine) were contained in the product mixture. A product
purity of 99.8% was obtained after the distillation of the
liquid product wmixture. Methyl-IPDA was detectable in a
quantity of only 200 ppm.

35
It follows from a comparison with the following comparative
examples 1 and 2 that the use of the hydrogenation catalyst
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Only the hol ographi ¢ | ogos were visible under normal |ighting conditions,
and the colored | ogos were substantially inperceptible-to the unai ded eye.
Under retroreflective lightingsonditions, the hol ogramwas no

| onger visible, but the colored 5 | ogos were brightly visible on the

“silver retroacddmtitigy&chatiegiovritidheleads by virtue of itgphigheret hods
f rom Exanpl q%y&rdége?nac%rﬂ RRiViEY 6 ar&yf&eiéﬂ%d@n rdgpulintreagasin
er

only visible under retroreflectiye Ilghié\;g condi ti ons. Exampl e

Four 10 the yield and spacgitimg; ¥f8'%as made using tanper-indicative

filmofthe type described in U.S. Patent No. 5,153,042 (Indrelie)

to inmproye t | e q0f the construction, consisting
42 ! OGhAPAL & Ul

of a pol yester ayer, "a patterned rel ease coating, and a
pol yester resin priner |ayer. A hologramhaving a structured |ayer and a
hi gh-i ndex' zingeaction tube Wpdrdtetehkeat orivikke dpsl iveds thililled pikher | ayer

using heat | apinajiop. ryli.c 1 p SRS itd adhasi ve was
used to atta@gbt‘ﬁie %%I%A%'xéo %%a%:%g ?PS%E‘Y%'E %ﬁ_géﬁgel ,Eé%?ﬁlo(rag ective
sheeting. Thwitht4e|ml hefl iwminizatieon fgtatysknin d&the Krgion Jyving, aboye
ﬁo?/er. | ayer ﬁﬁeﬁﬁ&é@éf‘?%@fé@é&:k@&?ﬂiﬁﬂzaﬁi@ﬁidaﬁifal}éaterco:&'egﬁpoum‘edr ed
ol ogram a - n r ctor eSS € i e..adhesi ve
tie layer, aﬁt‘gﬁ ?&F’é?‘&?]r%cii&gq’ageégo?gt%eé 4" 2%, tﬁ_ﬁ% Eeléclrllgged in
Exanpl e Two. aBhbydrogehatinm cghslivet eocompergial suRRFtags shadtas a 20

! albe' : V\hent thtai1gst saee&fa&l@cgé Qﬂ)tb%tltr eaANal gm«sa%@r@?gc?fq pat ter ned

rel ease coating. . ovi ded. t anper _evi,dence by [ td]

hol ogr am | ayélmﬂﬁCFHQnr@‘P‘égé@%%\tqdfer‘*n b tWE‘eﬁlameger ‘a‘%i)t}heel%l{c}"lqy'egﬁ'l & cover
| ayer angsrebperatingt cundityens - pressure, tEwpeprEurdydLBY value,

An article vwgg QREELLO, ao¥bﬂgﬁﬁfgéﬁﬁﬁﬂ‘%faﬂﬁetﬁEEﬁénéﬁféSiﬁﬁﬂbatch-

construction, "and included_a thin transfer .holqgramthat was hot | am pated
to the front solution angs £loyerats é?qaéfiﬁ \}éqgﬁgeﬂ“ﬂanﬁth %mb’é‘??%‘?rgéeg

rel ease coat tollthokki bft ERampieent hol ogram transfer _film such
as VT55 available from Crown Roll Leaf Inc. of Paterson, ' New

Jersey, consisted of a polyester_liner, a polynet h\él nmet hacryl at e, based
struct ur 88 3dccordingysp, thenaBalysir Ok ithe SFrARgE PEXFREE 7 YLl LY hin

adhesi ve. Thgengdrosetanwasospbaited. opaque retroreflective
sheeting contai ned a pol yethyl ene-acryic acid-based tie | ayer on

the front surface of the retroreflective |ayer from Exanple Two, which was
printed with Comparative example 2 o

25 Comparative example 1 was repeated, the only difference
being that the liquid flow rates were changed: 130 ml/h of
methanolic IPN batch solution (24 wt % IPN) and 70 ml/h of
liquid ammonia were mixed directly prior to charging to the
reactor and the mixture was pumped into the reactor. The

30 LHSV value therefore came to 1 h™.

According to the analysis of the product mixture a yield of
90.7% of IPDA was obtained, referred to IPN used. In
addition 4% of bicyclic compound and 3.2% of amidine were
35 contained.in the product mixture. Distillation of the
product mixture produced a product_purity of 99.8 GC-Fl. %.
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a release pattern of urethane resin, and then lam nated with the thin

hol ogram The pol yester liner was renoved fromthe hologram and a
pressure sensitive adhesive on a 14Silicone liner, available from
the 3M Corrpan¥1 under the designation pressure sensitive adhesi ve

9457, was apfheedncyepre hB| bhe aislidie which shidlalipgshelow Hhatt iafi shed 5
construct :j ON EiQhplet Qdaaf:oi'liﬂnél éd Q_q&e 1|n!v6ﬁta.]9flr eﬁ&ﬂf@nﬁﬁf&h r}jahaeayadheSI ve,
structure ram X re t hin. adhesi ve

ur et hane- basgﬁchpggggd g?tarﬂ§1VIé§ °é1 %ﬁofygfﬁykeﬂ% %ﬁ%g% tie layer, a
bead/resin slurry, an alunlnun1reflector and a pol yol efin backi ng
| ayer. The S|ddn@gg.atlﬂ,gegxmﬁlgegal ed from the pressure sensitive adhesive
and the construction adhered to the inside w ndow of a vehicle.

- The hol ogram and 10 retroreflective |layer were visible fromthe

out si de of t lthenicodyersibe whsncarciesi @utedn a similarhedygraBxeple

dest royed by 1sp'suthtt h@qgg 1hB2e" 6L&aP bl o Hn"IENaPERLEL: [ LAURAAY of

w ndow, SO that cou not be rermve reused i n anot

vehicle. In &he TiO; 1‘“1’&-?-?‘\‘@'%@%88?:@?& the ether éiﬂ?ésﬁ’\?é‘dP&}@Pson

t he hol ogoamcmiﬂdi:nieel ebl Exaaptd 10 sinplify the construction. 15
Exanpl e Si x Anot her article with tanper resistance
was made as follows. The thin transfer  hol ogram used in Exanple

Five was | amAfgaeding &8 &haypeatyats \0f thecprosustqnixture a yigkd ofy of

adhesi on prong ers Rf TPeAd @aspebyximed. butyral -based retrorefl ective base
20 from Exanpl e Two. The construction had sequential |ayers of a
silicone liner, pressure sensitive adhesive, a structured

hol ogr aml5hi glrh:;awmmmtemeoaxamnlm shitwssithat dohsbeoabsence of ampr onot i ng

pattern, a be@@ﬁ&&&% Shiihi¥atish! 85t ysBNbRACEiRG. ahl LEOE i PRPed CBALN

a t he .hol ogr am was destro ed b litti |nthe adhesmn
pronot er pat t"e?r]??%é‘r?taly“ gcc%ga mve¥m1g§x§ ﬁg

An article weatrldsthy sdal langoeleh@t@grm I}aaﬁelld a‘sepbaanaedor ef I ective

| ayer with exposed gl ass m crospheres. A retroreflective |ayer, as

descri bed |n U. Pat ent No. 3,801,183 (Sevelin et al.), was
“used. Thé a??éﬂi‘&?%tz hol ogram fil m from 30 Exanpl e 1 was seal ed over
the m crosphere layer and attached to a pressure sensitive

ZSE?: ‘éﬁ Sur r QUICH G drl IR &HBBG!LE WE O of IEN,0%0dGt2%CBE QhmGATL 3ha f O
S 55 wt % of methanol was produced and stirred in a pressure

vessel under the pressure obtained for 24 h at 25 °c; in

25 this case isophorone nitrile (IPN) was converted largely
into isophorone imino nitrile (IPIN). This solution was then
pumped at 400 ml/h, corresponding to an LHSV value of 2 h™,
through the reactor, which was filled with 160 ml of
hydrogenation catalyst according to the invention (as in

30 Example 1) and 40 ml of inert steel balls. According to the
analysis of the product mixture a yield of 92.1% of IPDA was
obtained. After distillation of the product wmixture a
product purity of 99.78% IPDA was obtained.

35



which are adjacent to areas with an air gap over the mcrospheres to allow
WO 97/ 30363

PCT/-US97/ 00575 -14-
retroreflection. The hol ographic | ayer does not require a high-index

reflector. The construction hag sequential |ayers of a cover
| ayer, a stuctured |ayer, a high-index reflector, an air gap

bet ween sai | Bxawpl®s® of the hol ographic and retroreflective |ayers,

m crospheres, an indicia, high-index reflector on the m crospheres,
beadbond resin,_and 5 hesiy i ons ction would
i ncl ude a sthﬁc“l1 Lﬁ%aacﬁla%rtuba?n%&liﬂ é Bcgor&l%% ﬁgl(é e?’ég a

" reflector, aneatkieibondiminization w:.tgxgm@qwgrg:hthydrogenatlon -~ was

A transpaj enta PP &ITGuR 4 tﬂ@xf Bamplel Yestke &ﬂ%ﬁt&ﬁﬁﬂemeheenbsm tﬁaﬁlo

One-or a thin transfer fil Exanpl FiLv pul amn te r cube
cor ner an LHSV1¥a}yus | 319 e??g ?5& %%ﬁg‘%@%
hoIogranrmoutﬂebprodun&ﬂmaxuukﬁ a yleld of ﬂbr?&ﬂoﬂrlyﬂa mgscobuauneds and

the constr uc%:%?@ri‘@&” &b 5.'#151# lud¥a &' Qﬁﬁ&&:ﬁ&ﬁ'ﬂfcy&?&a%pound and 1khe

hol ogr am wou not _significantly reduge t ret reflectrve bri ght ness.

15 of amidiné weze j RRFaIHEY F-Baf'hﬁn'%r Y¥€-ons of the
enbodi nendg s di scl osed wi || be apparent to those skilled in the
art, and tho n 04 i thi Bt he scope
of the inven?rﬁggg’gélL |ne 4%# Q%% g@g % #eiPDA was %ﬁyg 8 Be

increased st:.ll further by a lowering of the LHSV value
(compared with Example 1). )



25° -15 - We claim 1. An article

conpri si ng: (a) a transparent hol ographic layer perceptibie umnder

normal |ighting eonditions. and substantially |nperce t he
unai ded eye under retroreflective lighting condi |||I| “IlEMH““I
retroreflective layer perceptible under ygetrorefecti v *

conditions: and (c) an indicia |layer. 2. The article of cIa|n11
wherei n the ¢idimg aphi c | ayer overlies the retroreflective |ayer. 3. The

article of claim 1. wherein the article further includes at | east one of a
cover film atie la n adhesi ye | %hrlgk | ayer. and a

patterned cohting™¥ 41HT°ﬂP€FBﬂt ?mbEﬁmégaﬁ} %4> The article of
claim 3. wherein tti‘t‘aneatrhy](d}&:ljoheb:gdeammee(imma)fdlammer IPPR)N a tie

| ayer. adhesi ve, L ayer -%a% %hfc'!r% LBYEL cy @ Bhekahde [(A8pho#bhag
| ayer mnq% differ-_entla yéﬁ#l N g%e %%tlcle of cl élﬁ]f mhe?eln
the article |ncluﬂb%r%4¢wﬂ¥ﬂﬂzmahlc Iayer with a structured | ayer on an

exposed surface otompeisind o eEirstbstabe,article of claim1l. wherein the
article includes gnh | O e@@%ﬁ%&g ‘5‘."&:5:?1@ §grﬁth§%§@é@{ceagq. a

substantial ly transpar ayer. and a retroreflective layer with
gl ass i cr ospher eabgenege s%%@fhglmé@mmhcatﬂ#?%c‘f%v%%é’ cing

resin. 3q¢. The aéﬁuhéhfaoit Cié)e\éﬂ partialeynihbe 3edyand-@,35-+the spacing
{ﬁzl Pe:‘ fegggft ggt al | Xtﬁy went e J_m&imThe article of claim®6. wherein

and a second stage,
in which the reaction mixture of the first stage, not
yet present on the whole, is, after the addition of'an

15 alcohol with 1 to 3 carbon atoms, subjected to
aminizing hydrogenation with hydrogen with the use of a
fixed bed hydrogenation catalyst based on-Raney cobalt
at a temperature in the range from 50 to 150 °c and a
pressure in the range from 3 to 10 MPa,

- 20 characterised in that .

the hydrogenation catalyst to be- used has been produced
by a process incorporating the steps: (i) intimate
mixture of at least one powdery cobalt alloy and
powdery cobalt as binder, wherein the cobalt alloy

25 contains cobalt and optionally promoters as well as a
leachable alloy component from the series aluminium,
zinc and silicon and the powdery mixture contains _
cobalt and leachable alloy components in the ratio by
weight of between 30 to 70 and 75 to 25, (ii) sintering

30 of the powdery mixture to a mechanically stable
moulding with a density of 1.3 to 5.5 g/cm?, a pore
volume of 0.5 cuﬁ/g (water adsorption) and a BET
surface area (DIN 66 132) of less than 1 m’/g and (iii)
activation of the sintered moulding by at least partial

35 leaching out of the leachable alloy components by means
of an alkali hydroxide solution.



spacing resin is substantially opaque. 9. The article of claim®6. wherein
‘a patterned coating layer with differential adhesi onm
the hol o graphic layer and the retroreflective |ayer. m‘“ of
claim6 wherein a tie laver is disposed between the ho\mgmmm‘wm nd
retroreflective | ayer. 11. The articl gof claim 10. intthe tie’l ayer

is made of a heat-shrink material. 127 The article of claim®6. wherein an
angul ar i ndixi a patdcess ascbedimgd to ¢lweim dt,r orefl ective |ayer which is

sub- stantially idﬂ&"xra%‘?:%txji%'eﬁ R tRhg unai ded eye under normal |ighting
[ I bl e

conditions but is percept,i under rejroreflective _|ighti condi tions.
13. The article dm &b higstyFERER AR T ZAH O 8@??@%5fza§g?mi Fudes

gl ass mcro spherssridiniofaaeid sptdesd zeoldted,oreddbdatbexchangens

- 16 - 14. T e f | JNE{L I defpdi cia pattern
s di spo?ed bet we%ﬁd ﬁ@ﬁ%&ﬁgg‘r g%k?%%é’;’ér a_nfet:%e%rs%tar g?‘gf thtive | ayer so
that the col ored imifigation depspgried|awt \in he PTSELHLE P6 BhEruds ded
eye under normal dj-ghtorglconditions but is perceptible under '
retroreflective lighting conditions. 15. The article of claim6. further
including a cover filmon the front of the holographic |layer and a
patterned coditi nPresess Wadendinbeteneiaimadihesi on di sposed between the
cover fiqgm and t hendwd QEHEE iy ekt 16. The article of claim®6.
further 1 ncluding.an adhesive |laver tor, bonding,the articLl a surface.
17. The article ofteHHRLZGHHR é’laﬁaiﬁgtiﬁ%li%?%d plgl ttg‘ren £?’sﬁ‘dl&’gpqsed bet ween
t he hol ogr aphi ¢ amechaticakiy atiable moypddings ing flxedbedc reagtorl-ai m 1.
further including a holographic layer with a structured |ayer and a
retroreflective layer with gl ass m crosgheEes a reflector on the
nicrospheres4'andpr°cess according to one o claims 1 to 3,

15 characterised in that

the fixed bed hydrogenation catalyst is arranged in a
hydrogenation reactor and the reactor is operated as a
trickle bed reactor.

20 5. Process accérding to one of claims 1 to 4,
characterised in that
in a fixed bed reactor a bed of a fixed bed iminization
catalyst is arranged above a bed of a fixed bed
‘hydrogenation catalyst and the reactor is operated as a
25 trickle bed reactor.

6. Process accordiné to one of claims 1 to 5,
characterised in that ' '
the aminizing hydrogenation is carried out at a
30 temperature in the range from 90 to 130 °c and a
pressure in the range from 5 to 8 MPa.

7. Process according to one of claims 1 to 6,
characterised in that
35 there is fed to the iminization stage a mixture
consisting mainly of 10 to 40 wt % of isophorone
nitrile, 10 to 40 wt % of ammonia and methanol.



resin beh| nd the mcrospheres. wherein an air gap exists between the

Structured pattern and the microspheres. 19. The arti

wherein the reflector on the microspheres is substanti a_II

20. The article of claim18. wherein the reflector on the @pﬂmﬂgﬁ”um
opaque. 21. The article of claim18. ygerein an angul ar=|

is formed in the retroreflective layer. and is substan- tially

i nperceptible to the unai ded eye under nornmal lighting conditions, and is

perceptible BndefPi:SEéQéeéé@&idMﬁ_:; ld0Bhienes CoNSihd ko 7, 22. The article

of claim1. whereip the a de by a process having the steps of:
(a) providing a tf"ﬁﬁgﬁﬁ‘;%ﬁi‘s?ﬁ% Sﬁ%ﬁ'l c portion percep- tible under

nornmal |ighting cthdi reeqelolamhxmb@t dmrom the secdnd stage depmichiked wpt he
unai ded eye underpg e&i@Efllat:.on fdrRftal l‘x‘igh'—ﬁ@il:[ﬂgcﬁfﬁﬁﬁld}fl%lth al b)

providing a retro ectlve ortion percéptible under ., retroreflective
| i ghting conditi olf'} ghgy jpoiling | FPeph s PR s i ARiRe A0 or ef | ecti ve
portions to eanhamhhng 3 05 fS+tpirethglt6eiwino- 2dazaHieiaydlics! e of claim

1. wherein the retgo e I t yee -q_;m% er and
the indicia l ayert[g 25 éli éﬁtéﬁg?t P%Qmuﬁ.ngﬁa??n ?e&xer el ngleh rﬁé ?réaphl c
| ayer is between FﬁgthGchatlla@e?Oldﬁd-%é’OPEH’é%%I-‘e%‘?l? qng/gyitrile,

-17- 185. An aahmehfacanfrméth®riol.(a) a transparent hol ographic | ayer
per cepti bl e under norm al lighting conditions . and substantially
i nperceptible to the unai ded eye under retroreflective lighting con-
ditions: (b) aretroreflective layer. conprising a nultlpI|C|ty of

15

20

25

30

35



cube corner retroreflective el enents. that is perceptibl e under

retoreflective |l ighting conditions: and (c) an indicia |layer. 26. The
article of claim 25, wherein the article further_includes— pst one of a
cover film a tie layer. an adhesive |ayer. heatfﬁﬁﬁrnwﬁlﬁ and a
patterned coating |layer with differenti al adh sion. p2. A8 arti ¢l e of

cl ai 25, wherein the article includes mor &2t harl-ore~ef~a—TOVer Tilm a tie

| ayer. an adhesive layer. a heat-shrink layer. and a patterned coating

| ayer with differ t|a adhes 28. .The 25, wherein the
article incIEE?§°§° r%.rﬁfPtﬁék ? ggiéqé E# gﬂ d | ayer on an
exposed surf&@dmethvheyalohexzn é!inéThe artlcle of claanS wherein the
article includes a hol ographic | ayer conprising a structured |layer and a
sub- stan |aII gnsparent reflectorlayer. 30.The article of claim 29,
wherein t r&nf FeFl.ector layer is a discontinuous pattern of
reflective naterlal 31 The article of clainR9, wherein the transparent

reflector |aygfe 'ﬁw@nt%ﬁr iréiat‘f\%é heg dY Q.l?r(i:'i:'o‘ir%ﬁr se&eass I f@f’?
32 C cra

structured | ayer arti er the 1 n

For med on t he-GHEORBEREL-30b1 § SHEMALTBCYCIORSREN] BTG T clRAPhorRng <
subst anti al | dilamisedefittoll £sbphdheneinsitdedeeye under normal 1ighting
conditiopg. but is perceptible under- retroreflective |ighting conditions.
33. The article of clainB2 wherein the indicia is a pattern of reflective
mat eri al t hatltcdm kBews. i fopr Fhatprrduchian jofs iggphgrenndimige, to
retroreflect llmdﬂz@t&saghe@aﬂetnﬂmne ﬁﬂa Fieser tstege aﬁdc&almﬁj’e&wrt her

i ncluding an he ay ace 35. The
article of clt;i‘%m %f\ﬁ%é‘ ﬁafc&‘ér?n glgpa eﬁgt%%% FR1T SITW ds
mat eri al t hatstaget malst:beu pPreeegee r@%sa vﬁntxed tbedbhwﬁgpeemltmaatalyst

retrorefhect ipssdd @it RAGegOBELALONS. 36. The article of claim25, wherein
the indicia layer is disposed between the hol ographic and retroreflective
| ayers. 37 . The article of claim 25, wherein the hol ographic layer is

bet ween t he iB}diuiieadsayarccaurdingetoetthe:)rizﬁteen:tiiomeotfayefixed bed

hydrogenation catalyst produced in a special manner - mixing

is

of a powdery Co-containing Raney alloy with powdery cobalt,

20 sintering of the powdery mixture to mouldings and activation
of the latter by leaching out by means of alkali hydroxide '
solution -, the yield and/or space-time yield in isophorone
diamine were able to be increased.

his Sheet Has Been. Relalaced




- 18- 38. The article of clainR5 wherein the retroreflective hayek
bet ween the hol ographic |ayer and.ghe i'ndicia.layer. 39. The article of

cl ai m25wherein the indicia layer is di sposed between the hol ographic |ayer
and the retroreflec- tive layer so that the indicia is substantially

i nper.ceptible to the unai ded eye under normal |ighting conditions. but is
percepti bl e under retroreflectlve I|oht|no condi tiQ The article of
claim 39, wherein 5§ COR{THEF A Huous refl ector
on the cube corner por ti onss PRINEFHYIESYREOHENSA ARINEYE! . whi ch i s bri ght
under retroreflective |ightTng condartrons and dark under normal |ighting
conditions. 41. The article of clairnd0 urther including an adhesive | ayer

for bonding the article to a surface. 42. The article of Cl%ﬁf\é further
i ncludi ng a pat AePrasesdi for qreduaing -amisemsthyl-ay & riresiadeye efiMNfe

retrorefl eg fHoYcﬁ\é Giif egrfﬁimﬁ [88p ﬁ&Bﬁé initffle! a¥&Bhordhe nififle & hlﬁétedm@&mthI ng:

(a) atran rent phi c yer percepti bl e under ting

h
condi ti onsStaGﬁdaf!f;hﬁ@ln &\ﬁl @BF‘}DN Fﬁp)@l#"@elﬁ subjected t‘!)la@"ﬂ%'"ﬂhlévqﬂﬁﬁ nﬁ?ﬂ % under
retrorefl ecliong 4 %%%é‘ g presencé%'ﬁg'ffxba bed hydrddéhaﬁ’orf @étél?éteﬁéséﬂtdnvﬁah@y er

that is percepti retrore- | ective hting conditi ons and
(c) an i ndc@bait | a”inerflxed be(dmycaogﬂtamem rﬁ@tﬁ'&(ﬁtf“’r @mucre IIn 2 RRaGY MARRREBY and

(e) an adh %]?6 eHP‘é}‘H dohtdifing "F@ari@t gy Athdpbli@sr@nédbalt, sinteringdiiRsi on
| ayer. to t arti'cle to a surf
powdery mixture to shaped moldmgs and then activating by leaching with alkali

hydroxide solution. The yield and/or space-time yield in isophorone diamine

production can be increased.
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