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obt al'nedelt*i'e0ft9t>'9-é"slﬁ“!fmfﬂ°"a§) gndthatunar 115 agentsii smmw "tyee'aers évaw mp'ét ar ds
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. r adi f&gﬁlgjgfm%i °re e perogd’ re a ﬁ,to t he
bi s( ,czaad ,,,Q,eer égsda%e | ss | e nmononer in -

a aﬁmiﬂfngéiﬂ'flfek&hﬁaﬁyl i@ tmpa»eudearmoram d comygmesliy,afe mohers aféq,aﬁmﬁz@awfmn of

bet Sotiere safficient tdobtaiathabli@liqul gdtatabout 135 aiveghyinbldpbscaea bir @medspolymeadaticnA

cont éﬁvper%ta'teabo ehosxé?tit’c fctf redlaﬁnlaymbet we efreexbdical cafalystrictbasige prghtic mx'de@s
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car ésdngigreenariear mblyhrekizae2Ond yelldW dvle usefali -u T80 IVerW@(De&rmm)about 0.001 to
about et al, Polynerjzation Control in casting a Thernoset- 0.01 wei ght
percent of yel | ow dye provides a pleas- ting Resin, Industrial and .
Engi neering Chem stry, 65 ing green clear polynerizate. One yell ow dye
usef ul 130 Vol .- 49, page 2447 (Dec., 1955).
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Ie/ . o 18 57 15 Two

arrp
di et’hyl ene glycol bis(allyl carbonat e)-maleic 20 61
aci dh/anhydrr de copol ymer sheet s cont'ai ni ng 0.50 BR2010858B: 5
69 a : '
~ 79 were prepared and tested for httransm ssivity. 24
98 A 5 vver e" 4 ﬁg'f raﬂ'ﬁ sten hex- - CureCyclg,
100 20 aca | n,fra 4 E&E o 'g(;“hgfmanhydrr de, Dug,b,;;gd&;.,g réperdigb N
sanpl es chggeG 2 &rno Eterdh visible region O rgpuesgn to mear.

wat er - \/\hlsﬁom%&lﬁﬁoo%lsuongoob@b efe@M ples were rermved foom t he apl ds. The
sanpl es wer ghe holowihgohmglef idustrpe how trie ptesans- i ssi on of 580 nanon# er wave
| engt h greeweﬁtpghwmpfw'w oflthnegh thfexemplessure to a [err] &arbon 5%2arc |anp
fol | owed bgg sﬁffd"’t"i‘y ﬁ‘V%%'i’ ﬁ“V uring exposure gnd af t efy; dark

SC

storage. ,J ‘Ilged f i the gorrposrtron was (gai nt ai nggl at - ing
resul ts wep ﬁ.gno , formng a clqar, darks®l ue-green
sol ution vmrétéuoarbs r.gku‘.drra&remeerésareﬁas&nh@resol ution was 14 Percens2

Transm ssi mretohem\thmhedmtefs about 150C. forabout30 m nutlés - 54.5 of -
550 Nanonet er Light 25 &xatple!/the preci PI tate di sappeared® The |i §hi d '
corrposrtr‘% T@P"F?HM?P%Q'&@IQF(%{M 'E?P'Pﬁtﬁmaqﬂrepar ation of sdple tundsten
hexacar bon)ZT'd ‘:;ﬁ" QTB’H;an sten LN r°5°t|ons and added t§ di et hybgne gl ycol
bi s(al 'yl Papare % rgf[a Fxtgpnat e). One sol utgon cont'ggned 10

wei ght percemwe.@m ﬁ,pbgat,da.rorgh mal ei ¢ aci d anfmdri de- troamgsten
hexacar bao gtartsong, w(oouuhdraramﬁad)&rht/dm 10% 5% 90 wei ght - percent

di et hyl ene-gl ycol - bis(all carbo- nate), ther dwyingoudng, tiothganapldsicbangel color from
conposi tion con- Weikyht er centtungsten taﬁhsr@gﬂ@mwwaef'wh%ef\ gurls eorbet!mm-

tungsten hexacar- hexagdrkonyl in bonyl. TheP Eﬂff‘ﬁ'h‘hﬁ 'ﬁn ned- 5
wei ght percent origi naﬁ l'i quid 35 maleic acig, ngth reen light
hexacar bonyl , conpasSief on 0. %a%@é(, tePCtambon

l'iquid conposition cositai§i ng about 0. 25 WE'SQQ WﬁlﬁWedBﬂﬁ&%ﬁ@ﬂemoftransmrssron
hexacarbonyl . Suffici ent Psopropyl per oxy di cauigeapoaudeand dftatdark swaage. The fifiow-
transm ssi ¢S HEP#’??EWW%"GP“MPW%@F\SF Plons t dnguesuirs wiee ebtainsdal i ni ti at or
exposure o safeff’"n?t:a‘gﬁ finggele daf?‘%“"’v?é‘?eght percent, basis fotal nononers,

lution precip tion wa reent Transmission
0 mnutes then heated to abouf150°C, .g%abad‘io rn inGtes - and initi at 0 of 550 Na{uhmeterng
30 m nut eg um.uhep,ec.p.tated.sappg@e The two sol utions were ured into

4, inch by emnnuioﬁﬁ)osntronofmalelcacrdaﬁﬁydrlde5l 7 |ppé§p,am;,o@saz5,er nch gI ass nol ds,
forrred of tungstenzaxa@rhohyl gesdiwdetipatvetrod by a 0. 25 inch-thick gasket. 45
Upon heat i ﬂgnscmdemdm'wleneeww 'r"ﬂeflyl Qgthog hangedNeluhtgtrcent maleis i ssi on after

ing)
e S e P D e o g dZ?serrrterraaa“d
ue

Seque - nate), thereby providing a liquid composition con- Wrpersdnoungsies hour s

28 54 4 t&imygabout 0.5 weight percent tungstes Rexacar-> 7 8 d dpgacarbonyl in

58 12 days bonyl The other solution cont@red 5 wefybt fercedt days originalliquid . E 27
days 35 maleic acid anhydride3@ngsten §exadeibaylly S S composmon 4 1 6 70 % a °é’

11~ A seri eéh"(ﬁby 'E’E‘gﬁé‘i‘éd ‘E?B‘r?ﬂﬂ?"éﬂ"tgb'“)g et e mnethe ~—6~ """

GB20108588"‘.’,??Q‘ZM Qﬁﬁ@ y dorio Aita T s

'”ﬁ %@?@dethetungsten
Qure Oycle Voo r,gf Jidre Bl apsed
Ti me Terrmrca.hurtef t, BabisRotEl nidh Mslral de com nufeBr. - 72 .
(hours) addu{:ers.ra]wd'ﬁwatosol utions of tungsten. hesmsiagsteonyl in 32 57 :
0 74weswmumwmiheﬂ ante'dmc'(me sol uédmutennt ai ned 26 &1
2 Anchby [gt;’ ggﬂ‘éi n 40 grams of diglycol
s .
4 45 Ege grg o?y tEi S, C? %tecondugsh(? Lryr;[sm?srs]log a t ai ned
6 r from blue to green. The two molds were o . exposureto Faa‘eometero and
heated according to the followmg temperature .- - storage'in dark for the
sequence: : time shown .
S : 16 hours 28 54
4 days 30 57
8days 31 58
12 days 34 60.5
14 days . 34 62
27 days : 39 65
40 days 41 67
Example Il

A series of tests were conducted to determine the



@25 grams of tungsten hexacarbonyl i'n 25 grams of . 8 47

' | ei ¢ anhydride. Both solutions were heated at ’ . 10 48~

: 1(15 950 for- 16 hours AII of the tungsten hexacar bonyl ‘‘GB20l08588 6
a ~ < '

th n h ated to errﬁ for about 5 mnutes a gmcycle 16
%}g r Imtothe |e e lyc %Efﬁ]gﬁtﬁﬁyl di SSO' V?g sed Time Temperature _ 18
foo § gi( r%’ as shown.-in urs) . 20
61 15T¢e a.ohg;fmugst 5dgrbsm|.n| sopropyl per oxy ‘diecar bonatae 22
69 51 mondnak @ére peepared Gaesdlwios eahfeirddl uti on to provi de a 4 23
79 t®Mairamsf tungsterin ¢greresaf digiyed. 5 wei ght percent 4 basis 45 .~ 24
98 t'Bf(%ﬂy'%th?ﬂﬁ@r“ea%fel“i?%m%mﬁ'ﬂeﬁl tiator, and pdured 48 24. 1
PQEFE‘W 'q}35g:'2‘5°§ nch ‘mol ds forfed of fe sanples were .

Eﬁi‘ ofu&m é,ﬁ:lg two sheets of @l ass sepgrated by a 0.125
mch,,t If mﬁoﬁgirsgm,e@-rh omg,g er wave | engt hiagr een | isght gasket The
OwasRenthedtbEd 158°C fir bakS MindieBghd 0 the ~ 25 aftw e><IOOSLﬁ“6 to a [err] .

carmﬂmfmmnbameﬁahibommgpotvedrperature sequence: 18 ~ with
rreasuTMHt'O@mwmm@sﬂsehPMunthﬂ%aexposure and gfter darX storage. The

:QW & Qﬂﬁ?"dl"f‘fé’ rcent Tr ansm%l on of %SONanometerLl ght

Prqu{; |’n :@1 °8f solution of 0 gr anms ggungst en
aaam.te&r, hihdirdeene gl ycol bis(alid yl cagponat e)
20 .&Gmncebﬁ.amy«zns MbIldORmdd ot . 25 g afthe Qpleb WerS RN 1@ A pdrcenbiiiy] , 25
graanwo elieetsaf glass seéparatkddip AY.0125i itbh thick mission of 550 nanometer wave lengtl gresralight Of
di et et filke molgewsre thersieated pécostingtathat €35 eﬁerexpgswetadﬂactepmeter'carbon arc lamp
w"mercrﬁrwsﬁqueweof materials in WtS'I"ETSasEIe 1’5“151" %’E‘ GE’QP%‘hat e)

gr ans " 20 20 20 Mal Eﬁtd@"%’zm 8- The foll sults were
2 2 Tungsten hexacarbonyl, grans 0. 12 0 1 Light transm ssion
during exposure to [err] carbon AercentlTasmpmnision nut es
89 35 35 30 mnutes - . of550 Nanometer Light 66 10 10 60 m nut es
59 6 6 Light. tr}&p mssron ~after exposure to [err] carbon arc lanp and

dark storage for gofsoﬁf?”goﬂé s __ . .62 - 8

7 8 days grams tungsten hexacarbonyl, 63 10 -9 21 days .

75 13 12 34dayS 40.grams of diethylene 79 15 14 7 .
GB2010858B 7 Egtgovpbistallyl carbonate) 20 20heaacarbonyl sol ution
was m xed with four parts of A series of tests were conducted to determne
t he 30 et hyl ene d| gf solytianof .28 | car bonate). Sufficient effect of the
preparation of the tu ngsten hexa Gei gy | RGASET yeI | ow dye was added :

to pro- hexacarbonyl - g, 'ams°fm5'ﬁﬁydr| de on the fig vi de 0.007 wei ght
percent dye and suffi cent |octyl 5 mal eic acid anhydrl gje dei t hyl ene gl ycol
bis(allyl phthal ate Gameasmtagnagyswhs added to provide 100 carbonate)
copol yner. bis(ally! carbonate) with parts per mllion rel ease agent. The
reaction mxture, A5 %P‘{jﬁt"@percent sol ution of tungst@h hexacar- - 35
containing sufficient i sopropyl peroxydi carbonate to bonyl ‘in nmaleic

e e e e e e - —

%

was then tion was hq;ap,ggs,@%gpmgg,%mp;%,d;o [err] and main-- placed in a nold
and cured accordi ng tmigidoepiéialyl ow- 10 tained thereat with continuous

stirring and total idathooste) grams ef | ux in an Erl| emneyer 267 ask. Sarrpl es were
t hen Maleic anhydride, grams - 2 2 ,
_ Tungsten hexacarbonyl, grams - . 0.02 0.12 0.

Light transmission 'durmg exposure td
Fadeometer®carbon arc Iamp

0 minutes 89 35 35
30 minutes : 66 10 10

60 minutes B9 6 6

_Light transimission after exposure to
Fadeometer® carbon arc lamp and dark
storage for indicated time

2days . - : 62 8 7
8 days - 63 10 9
21 days 75 13 12

34days ' 7% 15 14
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t.aken periodically, as shown in the table, added to Cure Cycle
drgl ycol bi s(allyl carbonate), initiated with 3.5 weight percent isopropyl \

pe[\_jydl carbonate initiator, and El apsed Ti me Tenper at usnezo{b&sspkacem '
In a 4 :
nmol d was then heated co;q,l,ngtothefollo '
432, CPC! Rl ruciedto determinethe. 39 2‘?&‘;212"3.’;1,',22%'L‘.'&:.Y;Ti:?&i‘%“;‘lﬁ’éi&i? o
44 4 - .- effect of % &tungsten CIBA-Geigy IRGASET yellow dye was added to
46 8 hexacarbﬁZyI daﬁwﬂmeﬁﬁﬂﬁﬁhﬂt Ur€  vide 0.007 weight percent dye and sufficent dlofg)
48 (hQUISSI)wIelc aCId {nﬂ?dﬂ}ie-delthylene g'ycol bls(a"y' phthalate release aentwas added toag &100
42 . carbonate) copolymer. . 14 parts per nhiffior2release agent. Thelaction mixture,
16 = - - AS5wnsightpsrcent solution °f39, sten hexacar- 36 containing sufficient isopropyl peroxygigarbonate to
57 6 bonyl in gelc anhydride was prepared The solu- provide a 3.5 weight percent initiatgrwag then
tion was heated over one hour to 150°C. and main-, placed in "6’@?'%“’ cured accordmglg the follow-

547 10 tained thereat with continuous stirring and total 22 - ingcycle:
23 reflux ||9an]E2'Ienmeyer Flask. ﬁﬂples were then , 24
08 14 taken peridalitally, as shown in the table, added to - . Zzbu;leCycle 100 16
54.5 18 dlglycolbls(allﬂ?ca@@nate), initiated wigh3.5 weight The resul ti ng :
cast i ng _heeicegti oy th%#te initiptpp andh > ' Eddpsed Time Temperature, .40
exposurg¥'ffeﬁ' éﬂ n eate ao?ordm;g qles:o \:vd23 gha;rs} ;g-
m nut es, reen ) ght transms- 2%4. - 98
si on of o percent 24 1 100 4 The
casting was then anghbyogdle on a Cary Spec- trophotorretgr and eﬁ‘n bited the
follow ng trans- The results shown bel ow were obt ai ned 47 45 m ssion
characteristi cgfapskgﬁmmeram Sol uti on and Castings 10 48
Wavel engt h hegyrsIV) 4 CTransni ssi on El apsed Tine 18i nce He&ing Tine at
350 4 nced 2[err] Solution Castid 52
.. 400 ' 2 P 1 bl ue green-dbay 55;5
500 18 3 ¢ 26 dark blue . |ight blue-gghay 61
550 15 4 8 4 dark blue bl ue-gray 22 69
600 - 13 5\;; 448 dark bl ue bl ue-gray (asazy) 79
700 6 h 24 809 3
precipitate 900 24.1 2 goo 5
dark blue bl ueigray (ha%y") 1000 2 with .
1100 2 gy ecipitage ' The resulting casting hadla8éb green color. After.
H Exanple IV 22 69 40 exposudré th Fadeometer® cafborarg fof 551
casting was fornees by copdtgyneri zing - minutes, it had 580@nometer green lighDtr&dmis-
et hyl ene di gl ycol 2bi s(al | carbonate) and mlogptonkydp gercent. 1500
19 anhydride in t#¥e! preseM@ of tungsten hexqt%%fofégfﬁ :’:;sdtzizlg‘l‘t:zfﬁg;’;}l"ﬁU hec:
24 and | ) opiggrans-
25 A5 we H‘is“%“ﬂ‘e‘s'\ﬁlmv?"'° o‘fv?ff?%tﬂ" df tungsten Ré")('%lsclzon‘:haracte"s"cs 1700
]2-;31 ggn%/l in ”alﬁljfp&;rﬁﬂbd Uﬁb‘omﬂlﬁnmaﬁlgﬁpfr ed. -I‘Il-hl S tSO| l['Waveﬁngth %'1808875

ion was heated over a period of. one hour to [ermpm Transmission
31 and nefimsedTiwel at [err] for 5 hours in an Erlen- 1900,
24 meyer gms#ea«%t Y;{meehu nugus stirring and total refl Uz,gg : 4 2000

] . o . Y-
gg 01e8pa Tegnerd ¢%8fove frhseer c grﬁﬁ%garl de- t ungst en o $100
: ht blue- . . __ 550 15

GB 2 010 858 B 8 Pxafmhony buemar 15 Thggeafter fahe

castings wer es exposesl t @arRbide SerpRSgrafihdzpst s were condugded to det erm ne
the [err] carbon arc | e for one hour and the effect 86 | ubricants and
rel ease agents on copol ym‘plt%O nanonet ertransn ssi-ons ¥hown in tzhe table
ers of malei®acid a hyd?’tﬂée di AeprieEngl ycol  were ai ned. Fhe
castings were al so test Lidhe ini- 5 bis(allyl carbonal ' 2

tial and 15 second Bargshsi ,@rdness readi ng and the A r%gtlon m>gture of

7.5 wei ght pgeénadtingwherofned B copoiymefziighown i n the tabl ¢oper e obt g ned.

20 ethylene diglycol bis(allyl carbonate) and maleic acid 1500 19
anhydride in the presence of tungsten hexacarbonyl . 1600 L. 24

. and IRGASET yellow. o .- 1650 . .25

- A5 weight percent solution of tungsten hexacar- : 1700 - 13
bonyl in maleic anhydride was prepared. This solu- _ : 1800 24

25 tion was heated over a period of one hour. to 150°C. 1875 31
- and maintained at 150°C. for 5 hours in an Erlen- 1900 . . .24

. meyer Flask with continuous stirring and total reflux. : 2000 40

. . One part of the above malelc anhydride-tungsten o - 2100 .. 26
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\d anhydride, 0.42 weight percent tungsten hex- acarbonyl, 4.2 weight
rcent isopropyl perox- ydicarbonate and bal ance et hyl ene d| gl ycol -
allyl. 10 carbonate) was prepared. This was divided intGszoigisss Banpl esJ-

The nmol d rel ease . BUPHTQ were added in-the—anmpunt Jllclm__b.e.'_ew—q:h-mm—es

~ were then cured accor di ng to the fO||OWI ng t| me terrperature sequ- ence
Cure Cycle. El apseframpfed Tenperat ure, 'eaﬁe"hi’ finap wer ee""“sedt“
44 4 A series of t were conducted to pterr ine the’ a% r®carbon a lar% ehourand e 50
14 effect ofluﬁz nd release age et!sag Eﬁlgm- 55 % rtransmnssuo n inthe table
ers of mal cid anh ﬂnde—dnethyl gl? were Thecastm s wete al est_ed forini- -
69 23 pis(allyl carbona 5 tial add)(8@ sbdoh@BdrcoDharfibasdingdgathe OnN

Proper t A RSctics hﬁ&l&emelght percent d?tﬂéle O | RevalmtshoWnamthaiaels were obtained.

Rel easseidbaliyeride, 0.42 weiglo payeant tuagstepher-ar dness lday 3days 12days Appear ance
(qual iacerborwb . 2D®htpercent-soprom19€°p 31-26 . 12 14 17 Light
Diffi c)ﬂ!"?’bﬁ'r%" col b'sgﬁ 4 11 14 17 - Li ght '

mm‘&ﬁ?ﬁ’?@%@é’ﬁﬁ@i}&m rescded DM 82-27° 11 13 16 L ght

Fal r unt shown below. The samples were then cured ' : bl ue-green 1000
PPM  acebldirgto the foll?:wmg time femperatur$seqisl UE ' Easy [err ] 100 ppm
32- 27 ence:11 lp Li ght Easy 535

bl ue- gr een 1000 p%cyc 34-29 11 13 .~ 15 Light blue Pre-Tel eased
Silane 174 E/aplQJ)nBP'?‘ém eraturd0- 26 13 16 20 G.een-brown Medium 1000
ppm 30- 24 (houtd) 2p2a 26 Brown Difficult Exanple Vi

30 grans of nual @i c aci d4anhydride. This solution was Alens was prepared by

copol yneri zing @ hylene44heated to [err] for three hours with total refl ux.
The di gl ycol bié(ailyl A3rbonate) and naleic acid anhyd- resulting deep
bl ue sol ution wgs then ded to 90.0 ride in the presence of tungsten

hexacar bonyl a grans 49f diethylene glycol bis(allyl carbonate). 25
DuPont [err] 16g al kyl pbosphate nold ~ Thereafter, 0.75 gram of DuPont
[err] 162 rel eae agent .52 C 35 al kyl phosphat e

mol d rel ease agént was &A48ed to A 5 weight percent solution of tungsten
hexacar- the c®mpositi &. The conposition was then cool ed bonyl in naleic
aci d anhydri de S prepgped by to room tenperature, about 20 grans of
silica gel addigg 0.5 grgm of tungsten hexacarbonyl to 10.0 was added to
dry the conposii4 on. Thegconposition- 9

(GB2010858B 241 9 wawostirred for 20 m nutes and then fi I tered t hr ough

Cure Cycle No. 40 paper. The filtrate was allowed to stand under yacuum for

El-apsed Ti me Tenperature, 15 Effatﬁfﬂeleassubéntcnmer&esopropyl

per oxydi-carbonat e (hour S) [err] s added to pl‘,PYI e an

i ni tiator cont entRelskseAgenti ght- ~ Barcol Q”"“’"‘T’a"s’"'f;’ P Qgposi tion
was then di Wamed i nt oCqnseftration Hardness jday 3days 12 90¥s @rpgl ons and pI aced into
four |ens . 14 ﬁ5 ligg f our pia@editi ons wer e
-heated to [e'#cﬂf for 1- 19°ppm 325 6|2 . .46 bl?xemmrand thereafter
cured according to themualpb.aw- 2924 11 10 14 17 Liglt 10 |r}gedexyrt| e:

12 48 blue—green
Ortholwum® 100 ppm 32-27 1" 13 - 16 Light ~ Fair -
162 : - . blue-green
' 1000 ppm 31-26 7 -7- . 8 Blue Easy
e  100ppm 'a227 .11 13 . 16 - Light " Easy
gsr;holeum PP blue-green
1000 ppm 3429 1N 13 15. Lightblue  Pre-released
L L s Green- Medium
i 174 --."100 ppm 30-26 13 16 20 Green-brown led
SI.I ane 18 100(;’ spm ' 30-24 20 22 26. . Brown Difficult
Example VI .- 30 grams of ialeic acid anhydride. This solution was
A lens was prepared by copolymerizing ethylene - heated to 160°C. for three hours with tot_al reflux. The
diglycol bis{allyl carbonate) and maleic acid anhyd- resulting deep blue solution was then added to 90.0
ride in the presence of tungsten hexacarbonyl and - grams of diethylene glycol bis(allyl c'arbonate).
25 DuPont Ortholeum?® 162 alkyl phosphate mold _ Thereafter, 0.75 gram of DuPont Ortholeum® 162
release agent. 35 'alkyl phosphate mold release agent was added to
A5 weight percent solutlon of tungsten hexacar- the composition. The coimposition was then cooled
bonyl in maleic acid anhydride was prepared by - to room temperature, about 20 grams of silica gel

adding 0.5 gram of tungsten hexacarbonyl to 10.0 ) " was added to dry the composition. The composition
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4 50 Cure Cycle - . 16 52 18 /7
54.5 El apsed Tinme Tenperature, 20 57 l

(hpurs) [err] -. , 22 ' 61 1-1/2 -
42~ 8 - 24 69 3-1/2 6820108588 9 .
25, 79 5- 172 45 26 938
7- N2 was stfh8d for 20 minutes and then filtered through 26.1 Curel§)dle9- 1/2 47
11-1/2 No.4048per. Four green | enses were

pr oduced. Thefiltrat@ was allows@tosfand iiler vacuurh Ror Elapsed Time Ten@lergtus 17- 1/ 2

54.5 15 minutes. Sufficient isopropy! PATOP‘YWD%HSor bi ng 1i qui d"¥6¥hposi ti%n provi ded

19-1/2 8 w;’;%i ‘“° provide an initiator content of bating an ol ef Eni cal | yﬁmsat ur at ed

car boxyI I:::Egsl::of th::r::;g:ed four 45 acid ingthe preggnce of
tungsten :337°c for 1-9 8 246 A | i qU| d
conposi t hﬂﬂsﬁﬁtﬁérﬁf@ﬁdﬂwdﬁca g o the 2ditol 2 79 10 47

wher ei 10 ingeyad:ef i ni cal | y unsaturated acid is chosen 25 1/2 48 098
fromthe group consisting of maleic acid, maleic aci 425.6 0 100
anhydri de, and acryl i E“B&refe 50 3 A pol yneri zat e of1gan ol ef P jcally
unsat urated Four (Bl ug 71.enses . uek carboxylic acigyand a

bi s~al Iyl car bonatg# PNt al Ndeng produced 22 : 61 a
|'i ght absorbing conmparent prawided by tungsten hexaca@abonyl. Bxanple VI
4. A pol ynerizate ag1@l ai meddd n claim 3 wherein A led§ was prédpared by
copol yneri zi ng et hyPdfe 5% the bis(allyl carbonat ,i's repriesented by
the for- diglycol p' al |yl rbonyl,) and mal ei ¢ acid anhyd-"nul a: ride
in the presence of ;{yggsten fiexacar bonyI 15 | RGASETryfbre@VYerdBSwdrs BidBlced.
[err] 162 al kyl 13-172 [ egq ] phosphate nol d rel ease agent.

where [err] and [enshrare alsyl groups represeAmsd by the A5 weig

percent sol ution oft7t@ngst ens4gexacar - 60 for1rru4\bshtb‘z§n iﬂgl"ﬁ""f‘r%ﬂ"m°§“'%[bﬂ"d"'d°d

I i d ic
anhydri dewas prepart@d2by add¥hg 1.0 grans of ¥ §Q@H’ é‘ﬁgmn 1’ ré“féyp
n

[err] 20 grans of 1} ic aci® anhydride. TR €8 tlon m S
H a halogen, or ajl.bo 4 c on al kyl heat equk ,g, d’| infcal @&e tdiSchobdnh
total reflux grougsapd [errggis a group der ifpérdh grarpoanggny@oﬂmaldmulmlﬂgacnd

in a deep bl ue sol agion. 100 5. Anpaligerand azqticacdds cl ai ned in
claim4 wherein C BA-Geigy | RGASET yeI | ow $®. GO7A "Zetﬁelfa"O'JE'PPé'Y““sa‘“’ated
bi s(al'lyl carbonat dpui biugilenses/weree gl ycol bi § rav ao?sb g@ Qﬁ‘f"“:r"g
[err] 162 al kyl PR@4ed carbonate). 25 phate exa %?scg'“ eﬁ'fpr%‘?e ¥agegen -
to 90.0 gram; 6. Ap ‘px r’r}arJ”zate as clai nmed |r]40 ,%nghzgteg;c,gmgjmg,hﬁ;m,{m
gl ycol fahd Whs pq FLQ@@ lymeAAndEtiighe VWSS Qhé’bd( I91 c@ibBiatd) isTépresgnted by the for-
unsaturat cobi 5; am@,nﬁq .e.;Em,;;.h | ght teungst en hexacar bonyl - mal ei ¢

acid %ﬂerrﬁhéﬁpieasaﬂtﬁmdthyh r awrul a: anhydri d%E vvasOt hen add@d to the
di gl ycdis IREASETvieldw arelDigBora DetholeuRiR162 eyl OSi t | on was

[err] 30 Rhosnheteamiielseseragentnd about 20 g 'F?@Ea@éﬁqlﬂﬁgpsmsan?gb’ﬁme
t he corrp S@PP“’ "‘PFFFQ" ff‘i"éﬂe a°§f‘i rrg% f?or %20 nminutes gnd then

fil tered g}fgg °'d golbr ate was al | oned g stamj- under
vacuum ZoGran IJEdaﬂtaﬁ%ydn .s sdnﬁm. wa$ 0PI OPheReR XY slhatgbiionat © 4 cuther alky!
[err] ancheb®a td 1secerorvidde agREwithiolap@Mix or al kgrbupead ResRigreun deri R?FbPeG' Al

initiat orresnlthbMdeeb bldemut hI groups of 1630 % AxpHHArALIHE Epi W"e’fl":
elther [er€ AtSie' PF‘bn was tth%b?gsiglv{ﬁa@gaat?)m%t eﬁlpgvlm pipiplly
Zl% a a 2 and p aﬁ%dly?nm‘lﬂte 2O ibime& 128, d3r 5
7 A Po }e* %fg ﬁrﬁl wher ajiereli e Bl@ﬁﬁcaw}*ét%&dw&&yhc acid
~heat ed t Qe e, un ,ey._ agiclagucal 7y ErpRbentaiibg thedwintiat s acry|ic

acid, 40 gaaw,ﬁjea,agltha afdea{o&md.@%ads(agcordl ng to the foll ow o g@l eic acid,
or mal ei Gcatbohale)laTHey:dimpekitioniwagthely adoged to

8. A pdilymemiteraeestiurs and apowi2d gismsafsjliconel of cl ai ns GB ZMO 858 B 9
was st i r reas afdgd todry thesgmpesitiondrhe ge/Apgsitioner ed t hr ough d Cure Cycle
No. 40 papf ?ss"’f?i’ef‘"f%ol“f putesangiien AiarediBPuet, st amd under vacuwmor - El apsed

Ti me Terrpeq- fo wasa I BWEHE SiSnd odE S Jabl e | SOPT OpYy per oxydi cafsbonat e

( hour S)35 15 mlnut £8ifficient isopropyl peroxydicarbonate where R,, Rs, and R; are hydrogen, halogen, or alkyl
was added to provide an initiator content of 4 weight groups of 1 to 4 carbon atoms and where either Rs or
percent. The compostion was then divided into four R, may be a carboxylic acid group.
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wherein the olefinically unsaturated carboxyllc acid
is represented by the formula

. " /OH
NG
]
C

y .
Rg \Rs

30 where R,, Rs, and R, are hydrogen, halogen, or alkyl
groups of 1 to 4 carbon atoms and where wither R,
or R; may be a carboxylic acid group.

13. A method as claimed in claim 12 wherein the
olefinically unsaturated acid is chosen from the

35 group consisting of acrylic acid, maleic acid, and
maleic acid anhydride.

14. Aliguid composition as c|a|med inclaim1
and substantially as hereinbefore described with
reference to any one of the Examples. - :

40 15. A polymerizate as claimed in claim 3 and
substantially as hereinbefore described with refer-
ence to any one of the Examples.

16. A method as claimed in claim 9 and substan-
tially as hereinbefore described with reference to

~ 45 any one of the Examples. .
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