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is cor mfedg 4%0( @Pnalysrls 8 éfbﬁedlﬁ-?fa Gemdngds 15 t he.
anbi ent T lé 3 §F e rafot 'Epuve galdgm > ot [err]

ds
¢ and AdeeTa w?“gﬁﬁna et AT Lin e s
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sios o B S el v .

and 60 0BMBir filids@sh beliyade wldbr aghe humidit@ g t@tnosahmoxBGt wda&/huﬂmdmtf;b) The product
is rmrecrtnd@msdusmmbleadthp!am’m Propexidef s than the

pr oduct “Poanpl e 4. Typical  10- 2%‘/’"’7(‘slfff‘*?‘iil fte7r3r ]C“ %éofpr‘B‘EFUEtlass simlar
particle size. after comrr nution.is 8- 33 X, . to.that .of. Exanpl.e 4. [err].

O her |norgan| c substances can be used in- (k) An 8% w v sol ution of

. tetra-isopropyl stead of the magnesiunial um niumester used 85 titanate

and 7% w v solution of alumnium in this Exanple, as interleaving
agents, in the 25 iso-propoxide/sec-butoxide is used. The sane
" concentration, except mhere |nd|cated thrcker pIateIets settle nor e

M o o p— o, 7 N v



| sopropyl titanate instead of petroleumspirit. the material a desirable
appearance. Typical (Hydrolysis is effected at [err]C and 24% particle

simlar to 4-21 [err] . 35 the product in Exanple 4.
A solution of strontium al um niumiso: propoxide [err] ([err]) is used.

(Hydro-" EXAMPLE 5  lysis is effected at 320 C. and 44%
rel ati ve A pol yet hyl ene terepht hal ate belt (0.01 in. humdity). The
product?is simlar in appear- 106237866254 nmi t hick), 60 yds. (5‘4 8m |ong

by ancemdAqily ernd bREYWE ks sheldalscd &J& malvatttﬁﬂmm

%@(ﬂ% I s coated
by passi @glustfous pslithat Gof $127! tvw ce through
a 3%l vm!mmumwmﬁdepml \Bstopld. -6 (8; 21 ( etxrt}i%ew]esgrﬁmeﬂ timO&8r | 85 Met hanol
is 51 gk pargicle size aftes capgpingtion) is of: Lm‘rvaﬁmnf %lumin@mmtg'-ls at a speed
at 2 ¢ Se T 4 (Hydrol ysis

- S&mo unmdity
L0547t o i B amiﬁ“tna Ao b I, (U100
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produﬁ ‘Iﬁ/“%w 5{% 9-# n.- hexoxide.in [err]
C. O comuti el 26 b ' ﬁﬁﬁee mf/‘fffﬁ m‘%ﬁ‘ﬁ rit until
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Wm% SryStah s 1 mlqnw
of cal C@t Wﬁ ha 'nqpi?ﬁg@fﬁrzonuns. The coolgzlhe | sopr poxy
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wW Vv sO lmnbantmfhahhgmmmh&:ﬁidﬁfofﬂ% Tivith Godle powdiry Ghaeridll Zithe > Conmm nuti on
is and #28% P@Eﬂlﬁrﬂ%. Rstsedsin #er |pnwﬂs's®eld basedﬁpﬂﬁd,aidmm&:ﬁ- 105

used, t &% rtmé o cpllegied bic. possied o Aheet3giying it sBPUti on  of
sodi ug tsFuted B @ird-308ic %ﬁh 'The proa‘g"’gt E‘F%e“f‘ ®E&s re- ethoxide, [err]
I s used. lsélhgladnmhgpear&ce ImcMMmﬂad | ess | ustrgsmizhap the product inis
ef f ect ed'rlq4 % %@@3%@ ¥ee i daportdEk irvjsls end4he filjoping Bk- particl e

size after 0% .ity). . The: |:)rodue§"n lile@é S’l“F‘bG@“tbh 130 o-
ninution is 6-35 Xedama@ s err]- {ﬁ.ﬂm article size
af t erso (Ibéprﬁcesod qatnedmuta&ac@ys%%v mgaﬁ&ﬁmeﬂﬁsedfanéaewdtuy is 6-29 X

6- 21[ er rimple 4 5 off i ® 'na)ﬂmfatrluhqlmma Somstany g¥edA 3. 5% W v
ot rortaer B YRR L R

WAL ¥ Bomaherplusags C. and
the | SOpdatied sitGE a [rédtivd hintidity SR 83/ glg@ &I Ak Fn (1% Seven

| ayer $5 ofmpepgurg 9f§6%Ct, md@ﬁd:dayheddm [ erAn| erdlessabett 6f4 ledph- £ 1 t ani um
di oxi de éﬁﬁ,gl. “382’(;"1‘& P F"ﬁ s thlatg 5 coktedhivid a}e)ver Jhdyqﬂwmect is
simlar lhé&oéﬁﬂﬁ%sm 4 %’f&l F‘é W Thes 1atce to
that of dakpdrdiecsife. aftdy PonGAdutid: rst 4o arance and
cont aénsXst=25 rafter comﬂ nut i onis GutﬁﬁueXn ME mat eri al

which r tigs 3 V\ths@m tefevmhter'llwﬂtelttlanr um
Typi cal e%%“;g‘?‘cy?e Size at?? Wm%’&&r #olhxs 84 plgy AR5 i s used

as the 12-27 X 8-23 [err]. 20 hi gh refractive index layer. and- a 4% wv
(c) A3% wyv solution of titaniumester solution of alum niumisopropoxide
is used as and an 0.2% w v solution of alumniumester interleaving |ayer
in the procedure described is used, the terrperature being [err] C. and the
i n Exanpl e 6 (Hydrol ysr s |s effect ed at [err] C r--et--at-i--—ve hum dity 5%
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EXAMPLE 9 90 EXAMPLE 7 This is an
Exanpl e of a cal ci ned product A glass plate is coat ed by d| ppi ng |t into
The a Si-C oroduc C —
di acetate (54-56% arrpl edis suspended in a hot saturat ed soI u- acetyl
content as acetic acid on dried material) don of sodiumsulphate in water.
The suspen- solution in acetone. The plate is dipped alter- sion is cooled
with continual stirring and the 95 nately into a: 4% W Vv tetra- i sopropyl
titanate cryd6alline mass filtered of f1,238868" cal cined by solution in [i@rr]
C. petroleum spifit and a . nheatlnog. it err s Or, 2, M, NS Thecoted
35 3.5% wyv sﬁ} . rige/p Mg m&agfy wﬁ@sﬂ plk“r;g,a%fvater
to di ssol ve thepmtetmxpﬂeAf:erfsdrlayaﬂoﬂmammﬁo &sdﬁﬂ!i@slix&& ithekelit g 4we~"
suspensi on |s rrémh@neﬂtd/ lﬂeezewelmmatlaWStmI b_yb@fofutammmmeanemhym uged,
and the produt maned B?(thde : m I's
for med. acetonfccte whbh ) 2l ean\ifacﬁc ﬁﬁmghﬂmxﬂd’aree

| ayer is dried mmt&@mdeeﬁamaddedbﬁmﬁ-daﬂcsw&lymﬂanﬂcn lmstmaﬂtepanﬁdts 56
dried. 40 of apgitatign. T@rrre mommm@mdsﬁertebm- hevg] ctlmﬂlé‘—;%ze is

12-30 X 12-380[ EQ&%@“ ssm X ‘%‘,@;%E"a Ll 3510 mth
some powdery nma Af § Aeidbe he ﬁmp atl.e 'S en

i nrersed i n acetolour Pehsgesr dgr&bﬁ:slr msnersem a&tﬂﬁaﬂ\ﬂﬁmﬁpﬁﬁﬂgam oﬂe ssind
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t he partlcles ngem@d{f@ i ropyl@tanagt 2856 vi ng
] 9 1T i 3 _ wo) (e )

it a pro- {‘;ﬁ@ ﬁ ﬁ?}‘-?ﬂwv m_ S £ g A

appear ance 45 sibd dpp Qi mltﬁs &sm, a2l I N

appear ance to: tlﬂﬁtlacqfer smvface to form a E itﬁkaypl cal particle sisge

after- conminut filgn 0.01 glch (0254@!1 ﬁﬁsbrltyamcmrn tmarblndmtg_he4f5&ﬁ I“rsz pigiomyof 6- 14
X 4-10 [err] ;%%I;lc emannnauon in aed i by an.%?é: ’--rr‘_ :. 5% A é&f

the pro- 110 duginad éﬁa mﬁfrﬁoy E:ﬁﬂl@tk[ gieents i NEebsing procs
effect (int erfemdnde uh&)qolotn@. m’lfsdi'&ﬂest hedutmmd Bﬁ alumirfitxe- dedms ofs 65
carried out gxa€ m;fémfmttl @vigigh: atpyypgro Oia g sy en-
anpl e 4, excépt Shilate E&,‘eﬁ Gl i e ﬁ%ﬁ%‘ "ﬂ;ﬁﬁ at’
constant speed, rfirtutif) ke (Par : A t180%, WE tHepaW NQ
the belt verti caibrltslefX(SmX Re ;sol u, 115 m ni tidlesss¢ foundi tg beof 3 Foeend gold ddlomr. 79
dipping is tions, and kegg he bat hs . and”\enﬁq’t‘!%itl%t éhowa pifre gplayit ofathea

rel ative humgi t yraf i 8% rom n and’
A Sf wﬁets%%m% ea&h c&nau@aaﬁtifg‘ mga pilot-colihg

draughts. 55 't eamaey,atotifién
endl ess belt  of apbhyﬁ% hvy‘lvemlemtneof tigF psetilm msdimnmm codt adlPr 7at
'F‘% _ ji’°8rf “@fsl?ﬂénds

[err] thalate PEPS de-cogtt: r/tK:fV olig ¢

The product isg o ? e blet."" Theah e is as .

| ustrous than t rsﬂmgrphdiuz:& “hikv - aEﬁﬁ%@bl&e-ﬁmenTtyplshownbﬁl Figirs Ilt‘r‘feznrel@&&saderahssa'
speed of 2 cm/ geen l‘@afttl a;plwrchwé & | vicket-giirple r mwwhuthpc;mms s@u®5comptehb'omgh

a 14% w v_sol ut i gfFuit. sﬂzsefterxeacl , T plasucstmzl propor-
ot {' #- d siy rin the oven 22 is
tltanatern[err petro eum B an , rX . %o 25

concentrationg of the soExmpis m I ovved to emﬁ&ﬂ&&mﬁhaﬂbmﬂleta&ertattsﬁm um
and al umi ni um est Biisiscamied) eutche iroExdmpls 10f buen 49 $3 didke joprrasing congitipntsi aon a5 fol- 1 B86
wv alu- 125 Ut GAvd SOpPBEH derasimprop i e and” 1% - titanate, and a

3.25% W v solution of alu- W v tetra-isopropyl. titanate |nzéerr] m ni um..

i sopropoxi de/ sec. - but o et!] place of petrolEl é’ﬁ‘iﬁ“ﬂnt‘fe /M) r | ayers
of titanium the eStergyg T&( de solution '-‘-'- - de and
three interlaaving I ayatoﬂerﬁlgga Three | ayers mrms Eﬂcﬁlmoe '

twol ayers 5 been for né@tymzhe%nmnerm i mrerseﬂl*°|¢r wat er, of aI um n| um oxi de

are laid down. The lay uverﬁt‘.] m Gashed off is col- of
titani um di oxi de are. apiifeRX ‘[Xe rr] Ignﬁ%é ﬂ&)&eﬂﬁﬁ& rglyr:dt'gl ng, vvashed

wi th et hanol ;95 thi ck and those of aI unmi ni uny. 020,008 idmethaapt: and t
particles reduced.in sl'Iil@mb!y eéthﬂtwhmgom c prok%ndteﬂtﬂy@ﬁﬂgyt

P rr] thrck ‘Most
of the particles 50 agjid Q%Br esul ti ngsiﬁ‘%?ftz:gpn,_.. U

unilso OXi ?ﬁn mﬁefter
commi nuting have dinmensi ons of N0 pl ays iRl afpriRintatel- %ﬁp

col our and a'toX [err] X 0.33" [err]. The pearlyeduepﬂmﬁk qhhue green
transmi ssion col aur when .viewed di-spl-ays a bl ue. refl-ection colour and an
orange normal ly.. ‘At obquue angl es of incidence the transm ssion- col our.
col our changes through greeni sh- yeIIOM/to _ Inra-simlar manner,-using a
4.5% wv 55 greenin reflection. These reflettion colours squtron of
tetra-isopropyl titanate and a 2. 7% 15 may be nore easily denonstrated by
maki ng w v solution of alum nium al koxi de, a purple- the pearling agent up
as a 10% w v suspen- violet reflecting pearly product is obtained. sion in
a nitro-cellulose I acquer and applying The al um nium oxide layers in this
case are'the | acquer to a matt bl ack surface to fornta about 65 [err]

~rn " 0 N N - ~ N A -




obtained directly fromthe belt are in the form which are approxi mately
1105 [err] thick. The 25 of long thin plates of typical dinensions 50-

. . oo X
1.5 [err] thick. After .corn- ducts in this Exanple. On exam nation in the
m nuting, the particles are typically of dinmen- reflecting mcroscope,
about 80% of the par- sions: 10 X 30 X 1.5 [err]
ticles are found to be of .a green to gold colour. 70 The renmai nder show
ot her collburs of the EXAMPLE 11 1,237,866 spectrum 30 This 1¢arri ed.

out as I Al I i on of

ot r o SO F o oalPhlith e o tocso KA sy oyt ol 42 201 00 and 2
9% W s:bﬂahédisrtmﬁerwmmmmh&mek- rmlldiﬂnﬂhngsmuheetkqmdtsfze sanianpl e to coat
a 10 75 ﬂae ; “’i*HQW@WWWW%PMRNﬂ<“@ZE&4 cm) wide,

500 fe%tiif ’“;,[Q” | :u: 2a, I he .est er
belt of QQF ﬁﬁ} ; tﬁm(% ) mmai&wﬁnfg&m%ot?ons used
therein. tﬂéI‘@pnbmate s@r pmdi:cthdﬁwask)i plapp&rbe&nummﬁdmifmhtomg particles
have a stiiognge: M‘UE‘—‘@?E@H fagnet g @inp 2 res@llgo e 11 for reverse roller kiss
green reflection col our and a violet-purple coating, with the coating
station corrpl etel ; ticle size after

encl osed in-a cl ear | pI astl cs box.21 R‘%%‘I‘o‘ﬂffr‘ of commi nution is 11- 26 X

15-45[err]. - tion efigntB@ciRi ' | NHdiRavillgy| Ng Oven: 22 is directed
into the encl osed boExaibld 0 mai midmmyeﬂo - layer °  EXAWPLE 12
the iiiterior ten ' 1 arried out as in

Exanpl e 10, "but [err]1 C The o‘p@r“ﬂﬁ@ condh- ?31 ons2dre as fol- 85 usi ng a
4.5% wv solution of getra- |sqp§0o.p.y1 g4 | ows: 1 5Bel { sgpeed

50 feet per m nute(15.25 mnin.) Doctor roller speed - 14. 4
feet per minute (4.42 4¥dnmin.) do®imbh7tol |l erl- %E'el} 4 . 50 feet per
mnute (15.25 mMmn.) S | er

0. 0015 inch (0.038 mm y| ng 01v9e4n tggrré)er at gfragz ' [err] C. Coating
sol ution tenperature 4d [err]l.71G~ Ra&} ati vel. B Histy i nside box 21 ca
40% Rel ease | ayer solu ‘gl on 5 % vv/vszpol Y%& hyl ene. gl ycol 95

20,000 in methanol Tit Hi um este? Soldtion - - 4% viv tetra- i sopropyl
titanate in [err] C pgprol eumﬁmu194AI umnssz 188ter solution 8%

v/ v al um ni um i sopr OpOXI de/ sec- but OXI de in aPpr_om ma_t ely equal proportions
in 40- 100 L , 1.90 — 147—149 " Terr] C
petroleumspirit:. - i) 1.90 — 1.94 ~ 1.48 — 1.51 - 1,237, 866

11 The belt 11 is first coated ‘W th a release |ayer ' lustrous pearly
product with a pinkisH®inge. 1% tntét the bbhdi 1i58Bns described. The
coating The coarse .p-aér% icles be1 ggmﬂ nuj géj b¥ th ainéd is considerably
nore even i n- thick- (S loid m1Ting To the reqwred size, and.in- ness

t han that obtained by éd#ppi ng. ﬂmeel 9€0r pornbed- iisgo -a plastics nmateri al
or a cos- 5 layers of él t ani um d| oxide are roduce ‘inter- - nmetic

formul ation. |eaved al% rnatel W thifho | ay “of 4 I u-. .The refracti.ve
i ndi ces of the indivi deggl - - 15 nj 99 L .9pXi de, 1b-y_cqugl ng successively with

| ayers of the products of some of the precedi n ‘the appropriate ester. The
product is washed . Exa%®l es hav’e%eehggreasurb& an&:% ound to be from t he
belt in the usual mann@ﬁ to gi vie.ma_ iis,3fol | oygs _Refsgactive Index of High

refractive - -  Interleavi ng Exarrp I ndex layer - . | ayer
1 1.84-1.867 - 1.90 4 5341 55 445 — 1.47" 1.90 - 1.94
1.52 -1.54 4(a) . 1 69- : 52~ 1. 4 4(b)
i0a- 1.96 -~ _1.89 1&Eﬂm¥”¢.,1%_i“ 1.73 . 1.52
-1.54 4(e) . - 1. 69- 1 71 - ©1.52 - -1 54 4(]) 1.92 -
1.94 4 ° inde 3 Q6o kol sb: 49 6(a)

20 ntwndlmonsof Fi vi -—al i
1.90 - 6’as subsmnces ataildble for preparibg &eb)propomdc = aluﬂm sdpropoxide /sec-
1.53-1. 55!1 refyactive index layers|ha®Been §en€dlly butoxide> Mﬁuuml hﬁﬂm&(d}'he iso- 1.90 -
1.94 eﬁc@ tﬁgl oftheforegomg ‘Ex- propoxide esters for thc interleaving layer

amples 10 or tetra-isopropyl are graded in the order: — calcium/aluminium 35

25 titanaté = tetraethyl. mnatesteu‘a {(methyl/ (1:2)>. aluminjum, strontium/aluminium,
1sopropyl) titanate>tetra - n - propyl . zir- barium/aluminium, calcium/aluminium (1: 1),
conate >tetrd - 0 - butyl zircondte; tetta - o~  magnesium (methoxide -ester), silicon (tetra
buityl titanate, calcium: titanium isopropoxide > ethyl estér), magnesium/aluminium> . cal-
tetta -'n - hexyl titatiate, tetra (2~ ethyl - n4 cnnnI> lithfum /titanium:> > sodium/tin. 40

30 hexyl) titanate> dibutyl polytitanate. - : - The perfomlance of the water-soluble re-



6(e) 1.90 - 1.94 1.47- 1.49 6(f) 1.90 - 1.94

1.57- 1.59 6(9) 1.90 - 1.94 1.61 1.65 6(h)

1. 70-—3+43 1.53 1.55 7 1.90 -1.94 145
-1.47 10 1.86 -1.90 1.53 -1.5 20 .The val ue under
equi val ent condi tions of t he For the interleaving layers: -alum nium

| so- various substances avail able for preparlng t he propOX|de [err]
al um ni um i sopr opoxi de/ sec- high refractive index |ayers-‘has been general | y
but oxi de> al:d#i ni um hexoxi de. The iso-1:28%86d under the conditions ofizhe

f oregoi ng Ex- A r .l eq d. 2r alr be 1n
t he order: - tﬁﬁ}%%ﬁ??y e‘g thﬂgaﬁi IR Qﬁ%ﬁﬁgﬂ nj.um

35 25 ti tanat eerr] tetr aet hy titanate emtsmm,rvauc@rmhﬁtydlysed dftkt application N\t

al um ni um EﬁquWEﬁ?]oﬁﬂH | )tome tc.‘ '.-.:u,tl. S OB aor_hyqq-oxlde ro yl
Zi v barl unbal Qighim BT ekt _;&%ﬁﬁ?ﬁ
butyl zi rconate mﬁnrwg-o]rmmmgneSI um (ne.;s ygl 8 Gk HeRhth eOoNn (tetra

butyl titanate, ¢a1’m¢e@rf¢rt¢het1amauﬁmqf@mgnme|de>Pmm ] dmgs:tah{n)u,lmwhxchthc
magnesi unt al jym ¥ %2 SUDROTE 8 ffigry tqlqaf! agcar. formaey (uped(ip an -

ciumb |ithi umt}ﬁgﬁ Q@%ﬁ@"s ‘g‘g e S
pol ytitate. is insolubll iféhe (Il'; M@hﬁ&nSﬂi}gd uﬂl, ro?'almm i

1, 237, 866 the layers of (I) and (II) but_solu;;le in the n1§um, in which T 1 ed
is:- poI yviny|s Qﬂt‘iﬂb dﬂéeleaPFe S R Grle) '%u E‘h‘t"cﬁt%%aw i
S SPROT & AT R Wea?]%{% wg

pol yet hyl ene gllyj;;lg y'
et her. . hydrolysable titanic or@rokiid estetion &' dadR¥ inCatiéron The

8!
perfornance of e@#ﬂEMbMt@mmrcheal(ﬁ),btso mhénmbmsgundﬁongr et du-

hydr oxi de. agent forr
according to clz‘%'jn IV“%nl
whi ch the hydr airysiibér :

Avi\'a] i DAY Vi nesium
used is an al k)ﬂlat'aiﬁdrmuﬁlsofwzhhydmmlelay& dﬁmmesssoimpoxtdb; mmtnarnapnop-n of a

pi gnent . g%gse i cHictioaRne e Byegime-1 ¢ e:mmmm@nwmpm%/ﬁ&rm-e
appl ying-to K mgpra}eraxﬁ%ﬁl gg g@ﬁ %fdmg%@&ima 9 o hpﬁ?
| ease | ayer whieadh hirolibiet ately TRAG twmth vlhg agent @rma ddéd doh-UMm

silicon, nagnewmﬂon?@al}éfedm by m@ f teins up to &(rbsowelght)f @ hyiirokysibieh
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