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"United States Patent Speclﬁcatlon No. 3,355,294 discloses photochromlc com-
. o posmons containing a thermoplastic polymer, a metal compound such as tungsten hexa- .
_ o 2:5 - chloride or tungsten dioxide dlchlonde, and a metal salt such as ferric chloride which in- 25 .
- .creases the bleaching rate in darkness. A film cast from a solution of polymethyl- . -
- meﬂmcrylameandnmgsuenhaadrlonde in dioxane is said to_be photochromic, chang-
E . ing from colourless to blue upon exposure to ultraviolet radiation, but has a slower _
o bleachmg rate than one containing ferric chloride. It is stated that the disclosed
30 _compositions are not photochronnc unnl they are formed mto a deﬁmte shaped article, 30
. suchasby casting. -
-"."" It_has now been found that although Tenses made by the polymenzauon of allyl
- diglycol carbonate having tungsten hexachioride dissolved therein are photochromic,
. becoming blue ‘wpon exposiré to ultraviolet radiation; and absorb infrared when inthe
3 colored . state, they -are ﬁ'azy and have a permanent undesirable yellow ‘cast upon 35
o mmoval from the molds. -
It his been reported by El-Sayed in the ]ournal of Phyucal Chemzstry, Vol.' 68,
© pp.-433—434, (1964), that tungsten hexacarbonyl is photochromic when dissolved in
- - certain solvents. However, the compound reportedly dxsplayed a color shift to yellow, =
40 which is not a desirable color for sunglasses. 40
' - Aoootdmg to the present invention there is prov;ded a composmon oompnsmg a
. mixture of ‘an ally} glycol carbonate monomer and © * hexacarbonyl.
_ “The present invention also provides a solid allyl glycol carbonate polymer article
S -having tungsten hexacarbonyl uniformly incorporated therein, the article becoming blue
45 . and Baving substantial infrered absorbance upon exposure to ultraviolet radiation. 45
: " The: present invention further provides a sohd allyl glycol’ carbonane polymer article _
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Mononers which may be used in the practice of this invention are normally
liquid the allyl glycol carbonate, i.e., glycol bis( allyl carbonate )
conmpounds in which the allyl groups nay be substituted at the 2 position
wit h a hal ogen, notably chlorine " or bromne,  or a 1 to 4 carbon aIkyI
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In mnor proportions, up to a total of about 25 weight order to obtain
copol yners or terpolyners having desired physical properties. Such
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When nore than 0.1 weight per cent of tungsten hexacar bonyl is
used, the genera- tion of bubbles upon polynerization may be reduced or

avoi ded by first exposing the nonomer containing tungsten hexacarbonyl to
-ultraviolet radiation, whereupon T:he: sol-u- tion cuns blue and bubbles are
evol ved and then degasslng the solution under 5

‘tinme of exposure will vary dependi:ng upon the intensity of
vi.ol et radiation, the volume of sofuti.gn:,and the concentr/At
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bubbl e fornatlon that may occuu4mhen a hi-ga concentration of tungsten

hexacarbonyl - is present -duri’ r'lg polymeri 23&4150n In additi on, a

phot ochromi ¢ l ens or-sheet i ntd8which t.ungsifen . ‘hexacarbonyl . . has -been

i ncorporated may be di p- dyed ih the converggi-onal - way,.35 . . to provide a
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When tungsten hexacarbonyl is incorporated in liquid nononmer or is

i ncorporated into polyner by dip-dyeing, it believed to be present

initially as tungsten hexa- carbonyl. However,when the nononer is -

potymertzed, or wien { he nonomer or. or 50 polynmer is -

exposed to ultraviolet radiation the tungsten hexacarbonyl is believed to
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cm_'bogo An arucle according to claim 21 submnually as hexembdore pamqntarly_ 45
hich comprises a:ddmg tungsten
thod of m aking ‘a phutochronuc -arncle whic] P! n
hexag:rbgnynll?to 2 liquid al;;% glyool car?onaﬂe monomer to form a nnxmre, pdly o
nmml lid article _
B 32gf&he m;oc{:ru?eﬁs;ldam 31 m which the allyl glycol carbomme has the 0
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wherein R, and By are groups pmdms ihe iy composertt and R, s 8 gowp pr- -
vjdmgmeleCOlmem . .

Et & - . -



29. An article as claimed in claim28 having a tungsten content of between
0.1 nd 0.5 percent by weight of allyl glycol carbonate polyner cal cul ated
as tungsten hexa- 30. An article according to claim?21l substantially as
her ei nbefore particularly 45 described. 31. A nethod of nmaking a
photochrom c. article which conprises addi ng tungsten hexacarbonyl to a

'Ilqwd allyl nonorer to forma mxture, and pol T

t‘he m xture tmmﬁwnmﬂmmm’tlcl e. 32. A nethod as clained |n

- which the allyt ¢l yc¢ol ®mcat bonate has the 50 gener al formJ.

50 [Hrr] wherein [err] and [err11544,343re groups providing the au y@onent
r

\?nng \[Bzér% AW%O Bro é‘rcifiﬁ%r#%? ‘ﬁeonlﬁ"’éﬁ‘["!‘i“é?r] and r] have

the}—general for nmul a [err] where| n R' i s hydrogen, halogen or an alkyl group
contghning 1 to 4 cabon atoms 311' A nethod as claimed in claim32 or 33 in
whi ch [err] is an alkyl ene; - - .ether or al kyl ene pol yet her
group. 35. A nethod as clalne é'_m31 in which the allyl glycol

car bonat e nononer i s diethyl ene gI ycol bis (allyl carbonate). 36. A nethod
- as ' clai m'zmrnR'athdrbgemHalosm oshntalkyliﬁouprromimmg'\lu«mtcerbaﬁamght per cent of
~other nogon raﬁequ%g ﬂdﬂﬁ""cWé‘l"‘m%m”o*P“é@% W%@%ﬂ%ﬂate are em 10

pl oged yether grou

35, A hod claimed 31 ich the all bong,
10 37. Aisdrtias e as yrem)anfg clal r%sghfﬁl 088 TR Whi ch the tungst en
hexa- car boﬁ’ﬁyIA mehqdrsesbmedumaxu of ahireriirat3s dn whieti we en2Owégheand 1. 0 per cent

by ,yei ghg U o HEheRraRITEr( baed @pthe Aveighn e odiviaglycel erbwme b emt ai m :I;,(E?) i n which
the tung Rexanad S ntratron of

bet ween &z&nﬁ@pr@mﬁfgg%)ﬁkdh I;Ifaaaullitom% gg:%%h@ 39. A nethod as
cl ai med mpromerys)of clainms 31 to 38 |n vx/mch po

adding ap _off RE0H @F GFMEE N I
toq$or m gmsglqh 0 Bl _",“'-
subst ant iffebd/byodding s p%ﬂdeﬂﬁﬁétbrctbl ; hwt% .
20 41 Amrfﬂ‘mhodldcpfolymaizam phot ochrom c artlcl i ch conpri ses soaking an

al by F‘S’B?i’at“é""ﬁbﬂ M‘F“ma?lt fubstamtiglly s howinbalete pertiodaripn of tungsten

: hexacarbony1 E] Ql ugat fréfh the
article. glﬂ&lca%&oméhaﬂmasrt ﬁﬁlﬁgﬁf A m&ﬁt&'@% allyl gl ycol
car bonat 'etmgoltrdneanﬂ femeving thgwiven &bm fhe muh a
25,8 Am""““’d"ﬁ\ﬁ'@?”é‘iﬁ"{"’@?t‘*} inYWeichy e iyl glycel ggrbomaeshias heov | d%pg the allyl
conponenfe"gﬁlgmtnerr] is a group pro- viding the glycol conponen 43. A
rrethod as claimed in claim42 in which [err] and [err] have t he gener al

l
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I zi ng
31 in

rrerlzatlon is effected by
§X _hHPWeatl ngsthe m xt ure

_whereleandRsamgtoupspmvadmgtheallylcompmemandR,lsagrouppm- '

viding ‘the glycol component. .
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wherein R’ is hydrogen, halogenoran alkyl group conmxmng 1to4 carbonwtoms.
4. Amﬂmdasclammedmclaun42 0T43'anthhRg is an alkylene, alkylene
: - ether or alkylene polyether group. .
35 : 45. A method as claimed in claim 41.in Wthh‘thJe allyl glycol carbonate is diethyl- 35
: _ eneglycok bis (:11‘1053 carb;nate) :
46. A me as am:edmanyofc‘lanms41to45mwluchthe 1 glycol
carbonatte polymer is a homopolymer. a.lity e
; : 47. Amethodasclta:medmanyufcla.xmsﬂto45mwhxd1upw25wezghltper- :
40 oemofothermmmnm,basedmﬂwwagmofaﬂyiglycoicarbonanemunpﬂnyed 40
48. A method as claimed in any of claims 41 to 47 having a tungsten conttent of
between 0.01 and 1.0 percent by wexght of allyl glycol carbonatc polymler calculated
as'umgsnenhexwarbony‘
45 49. Anmthodasclaumedmclaum48havmgatungstenconﬁentofbetmel '
_ . and 05 perlcent by weight of allyl glycol carbonwte polymer calculated as mmgsten =~ - 45
hexacatbony|



formula R [err] wherein R is hydrogen, hal ogen or an al kyl group
containing 1 to 4 carbon atons. 44. A nethod as clanmed in claim42 or 43 in
which [err] is an alkylene, alkylene ether or alkylene polyether group. 35
45. A nmethod as clainmed in claim41 in which the allyl glycol carbonate is
di ethyl- 35 ene glycol bis (allyl carbonate). 46 A nethod s clai ned in

any of clains_4lrste f5 in which the allyl glycol .
A thod as clained in any of clai ﬂmm Wmﬁwmm‘h' ch up

40 cent of "ot her nononers, "Ba on K he wei of
| n anylzof

cl ai ms 141 t0 4bmhiawd Sy
by wei ght of -allyl -\}
hexacar bonyl . 49. ret hod as clainmed in cIa|n148 havi ng a tungsten content .
of between 0.1 45 ~and 05 per centp. rpomaisoint & @b.,al | yl gl ycol carbonate”
pol ymer cal cul ated as tungst@mmuyﬂmwmgémww&ﬁmwﬂqumwuLBﬂﬂL348 LT
12 50. A nethod according to clai m 4GhageeiRagntAssmt-y as herei nbefore L
particularly de- d%Ecrlbeg mr7E:éEEGNPSGN—&—GSF—GU%ggrS—Bu|Id%ng, Church
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