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.nmaking i nproved building elenents. More particularly it relates Qﬁfgéw%hod
5 of making glass building blocks filled with silicone in which the nunber
of bubbles contained in the silicone is greatly reduced. The use of gl ass
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of masonry.bricks in 10 walls, for exanple ere it is desired to permt
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' internal walls or parts thereof to permit the passage of

light and/or for aesthetic reasons.

In GB 1 294 308 there is described a building block

15 comprising a hollow transparent body partially filled with a
liquid (e.g. water) and having one oblique wall such that
light can be reflected, refracted and filtered by the body
of the block? and by the liquid therein.

In GB 1 495 951.there is described a wall structure

20 comprising a plurality of superposed hollow blocks of
material transparent to visible light such as glass. The
blocks are partially filled with a transparent liquid (e.g.
water) and also contain a prismatic body such that light can
be reflected, refracted and filtered. Such a building block

25 is capable of tramsmitting light through the wall.

It is also known from U.S. Patent 2,724,260 that"
certain faces of glass blocks may be coated with a thin £ilm
of organopolysiloxane to prevent the adhesion of mortar
thereto. .

30 Finally, US patent 5,595,032 teaches glass building
blocks which are filled with a silicone composition. While
such blocks have greatly improved aesthetics, the silicone
in these blocks can contain air bubbles which may impair the
clarity of the block. .



-2- W have now found that building elenents can be made conprising a
hollow glass block filled with silicone in which the nunber of bubbles
within said silicone is greatly reduced by coating the interior of the
block with a silicone 5 prior to.its final filling. Accordingly, in one of
its aspects this invention provides a method of making a building el enent
containing a cured pol ydi organosi | oxane congosition conprising: wetting
interior surfaces of a hollow, glass buildifig 10 block with a quantity of a
first curable polydiorganosiloxane conposition to forma coatingvon said
surfaces; curing sai rst polydior [0)4 0 n [ t he
bl ock with a quanti tsq Y tPEnt " Tga%baﬁy “1?5581“% nﬁ%éﬁ%{égc%?ﬁg% ?Aa%%

whi ch, when cureehpmierimct @ bepiowiolesd hlwck fiddegdr wilbbtsibieene/gin o t he
bl ock during changas dna hﬁﬁB@EaLErﬁhbﬁﬁgk(Hﬁﬁﬂﬂh %@&Q §§§986hé“¥§'§¥8§i ly

pol ydi or ganosi | oxane conpositi on. Iiant ocks c ntain
decr eased quant??q%dombybﬁﬁﬁf:é%gaﬁ'&e %’Pﬁf‘s‘fl%\?&; |t rB gk Ytk 13 sifHicone
description §s ﬁrndxeﬁbeadswf&halhﬁlhnngﬂpanylng drawi ng which represents a

per spective view of '
This description is ?KR%%dggggy ?%%?#%W%%gé%bggggﬁggmfﬁlsaﬁ@Mﬁlrepresents
a perspective \peayigiesa apmethpdgot| ealeing W twiddisgt ﬁbﬂm%%ﬁ earbaining ke

first step of thgdd m%mw&a&gﬂbx&ﬁ@ dd&tp%ré&rioaueéag@ﬁsm a hol | ow,
gl ass buil ding block a

ff tjt bl
polydlorgan05|Ioxane“@%ﬁﬁBglfPBﬁr%?Ffﬁﬁ %}%%ggF:EQEBElggan 1dds ¥ uilding™" ©

10 block with a quantity of a first curable
polydiorganosiloxane composition to form a coating on said

surfaces;
curing said first polydiorganosiloxane composition;
. charging the block with a quantity of a curable

15 polydiorganosiloxane composition which, when cured, permits
expansion of the cured product relative to the block during
changes in temperature; and

curing said second mentioned polydiorganosiloxane
composition.

20 The resultant blocks contain decreased quantities of
bubbles and, thus, have improved clarity. '

This description is to be read with the accompanying
drawing which represents a perspective view of a building
element with a portion cut away.

25 This description is to be read with the accompany
drawing which represents a perspective view of a building
element with a portion cut away.

In the first step of the present invention, the
interior surfaces of a hollow, glass building block are

30 coated with a sufficient quantity of a curable
polydiorganosiloxane composition to form a coating’on said
surfaces. The method for applying such coating is not
critical and can include, for example, spraying or coating
the interior surfaces of the block with the

35 polydiorganosiloxane composition during block manufacture.



surfaces. The nmethod for applying such coating is not critical and can

i nclude, for exanple, spraying or coating the interior surfaces of the
bl ock with the 35 pol ydi organosi | oxane conposition during bl ock

manuf act ur e. -3- In an alternative, preferred enbodinent, a hole is
drilled or prefornmed in a constructed bl ock, a quantity of the

pol ydi or ganosi | oxane conposition is dispeqsgd_into'the bl ock and the bl ock
is agitated until the interior surfaces are™5 sufficiently wet. The

pol ydi or ganosi | oxane conpositions whi ch can be used in this step~include
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preferably hydroxyl groups or alkenyl groups, and one or

more substances for effecting cross-linking of the
polydiorganosiloxane via the reactive groups. The

15 composition may or may not contain a catalyst for initiating
or expediting the crosslinking reaction.

The preferred curable compositions are those
comprising two or more components. In compositions of this
type, the relevant reactive components are separately

20 packaged and the contents of the packages are mixed when
they are to be used.

Curable compositions of the two-component type include
those comprising mixtures of a polydiorganosiloxane having
terminal, silicon-bonded hydroxyl groups and silanes having

25 alkoxy groups and/or partial hydrolysates of such silanes,
for example n-propyl silicate and ethyl polysilicate. Cure
of these types of compositions is normally catalysed by
incorporation of a metal organic compound. In particular, a
metal carboxylate such as stannous octoate, dibutyltin

30 diacetate or dibutyltin dilaurate can be used.

Compositions of this type are well known in the
silicone art and are described in, for example,

GB Patents 841 825, 1 295 194 and 1 304 362.
Most preferred for use according to the present

35 invention are polydiorganosiloxane compositions comprising



of these types of conpositions is normally catal ysed by incorporation of a

.etal organic conpound. In particular, a netal carboxylate such as stannous

octoate, dibutyltin 30 diacetate or dibutyltin dilaurate can be used.

Conpositions of this type are well known i'n the silicone art and are

described in, for exanple, GB Patents 841 825, 1 295 194 and 1 304 362.

Most preferred for use according to the present 35 invention are
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and fluorinaped Aemlded. groups having from3 to 8 carbon atons. The

reactive groups in|M3&Hyd%&g§88§iE&ﬁﬁ%%%fﬁ? @€ (B) and (C) cure by a
reaction which does not produce flammable by-products. They
are, therefore, particularly preferred for applications

where fire resistance is a desired property.

15 Preferably at least 70 percent of the total silicon-
bonded substituents in the polydiorganosiloxane are methyl
groups. The remaining substituents are selected from the
‘required reactive groups, alkenyl groups, phenyl groups, '
alkyl groups having from 2 to 8 carbon atoms and fluorinated

20 alkyl groups having from 3 to 8 carbon atoms.

The reactive groups' in polydiorganosiloxane (&) are
silicon-bonded ethylenically unsaturated groups.
Preferably, the reactive groups are those having from 2 to 8
carbon atomsg, for example vinyl, allyl or hexenyl groups.

25 The proportion of such groups required in the
polydiorganosiloxane to realise the desired elastomeric or
gel-like product will be known to, or readily ascertainable
by, those skilled in the art of silicone chemistry.
Generally, however, the proportion of alkenyl groups does

30 not exceed about 2 or 3 percent of the total number of
silicon-bonded substituents in the molecule. The alkenyl
groups may be present attached to terminal silicon atoms,
non-terminal silicon atoms or to both.

Examples of the preferred polydiorganosiloxanes (A)

35 include copolymers of dimethylsiloxane, methylvinylsiloxane



silicon-bonded ethylenically unsaturated groups. Preferably, the reactive
groups are those having from2 to 8 carbon atons, for exanple vinyl, allyl
or hexenyl groups. 25 The proportion of such groups required in the

pol ydi or ganosi | oxane to realise the desired el astoneric or gel-Ilike product
will be known to, or readily ascertainable by, those skilled in the art of
silicone chem stry. Generally, however, the proportlon of al kenyl groups
does 30 not exceed about 2 or 3 percent of Phé total nunber of
silicon-bonded substituents in the nolecule. The alkenyl groups may be
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preferably substant| 1009
are satisfied with organic groups selected from alkyl groups

[/

"having from one to six carbon atoms e.g. methyl, ethyl and
hexyl and phenyl groups. Preferred from cost and

15 availability considerations are organohydrogensiloxanes in
which at least 80% and more preferably substantially 100% of
the total organic substituents are methyl.

The organohydrogensiloxanes (B) may be homopolymers or
copolymers. For example, they may be polymethylhydrogen-

20 siloxanes, trimethylsiloxy-terminated polymethylhydrogen-
siloxanes, copolymers of dimethylsiloxane, methylhydrogen-
siloxane and trimethylsiloxane units and copolymers of
dimethylsiloxane, methylhydrogensiloxane and
dimethylhydrogensiloxane units. Crosslinker (B) may

25 comprise a single organohydrogensiloxane or two or more
different organohydrogensiloxanes having for example
different chain lengths and/or different contents of
silicon-bonded hydrogen atoms.

The proportion of (B) employed should be at least

30 suff1c1ent to provide the desired degree of crossllnklng
durlng cure. Depending on the type and structure of the
organohydrogensiloxanes, the proportion required may vary
widely. Generally, however, the proportion of (B) will fall
within the range from about 5 to about 40 parts by weight

35 per 100 parts by weight of (a).



the total organic substituents are nethyl. The organohydrogensil oxanes (B)
may be honopol yners or copol yners. For exanple, they may be

pol yrmet hyl hydr ogen- 20 sil oxanes, trimethylsiloxy-termnm nated

pol ynmet hyl hydr ogen- sil oxanes, copol yners of dinethyl sil oxane,
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units. Crosslinker (B) may 25 conprise a sSingle organohydrogensil oxane or
two or nore different organohydrogensil oxanes having for exanpl e different
chain |l engths and/or _different_ contents,of_ silicon-bopd dr t ONns.
The proportion of (qug ngeﬁagﬁgﬁﬁﬁ @8 é?nlégs n§08§u€$?g¥5ﬁ$9?%r%?bvide
t he desired degffieatiiver dBspromening rhiengeagtdonDefefil rgrenps ithype and
structure of thg 1QrQRANBRKAER0STREAPK AN upd.Ne KRERROLAhE Odui iid SbrRY ofar y
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of platinum hald4e3nakene and styrene, complexes of platinum halides or
chloroplatinic acid with diviﬁyltetramethyldisiloxane (see
U.S. Patent 3,419,593) and complexes formed by the reaction
of chloroplatinic acid, divinyltetramethyldisiloxane and
15 tetramethyldisiloxane.
The amount of the platinum catalyst used should be
that which is effective in promoting the desired reaction.
In general an effective amount is that which provides from 5
to 200 parts by weight of platinum per million parts of the
20 combined weights of (A) and (B).
| Fillers and other additives may be incorporated into
the curable polydiorganosiloxane provided that they do not
impair the desired degree of transparency or translucency in
the cured composition. Suitable fillers include certain
25 types of silicone elastomers in finely divided powder form,
certain types of silica and benzene-soluble resinous
copolymers of R:‘S:'LO‘,_S units and SiO2 units wherein the R
groups are preferably methyl but preferably also include a
minor proportion, generally up to 20 percent of the total R
30 groups, of alkenyl, e.g. vinyl, groups. Resinous copolymers
of this type are well-known in the silicone art and can be
prepared by the method described in, for example, U.S.
Patent 2,676,182. The ratio of R.3Sion_5 units to SiOz'units
may vary from about 0.5:1 to about 1:1, preferably from
35 0.6:1 to 0.8:1.



chloroplatinic acid with divinyltetramethyldisiloxane (see U S. Patent
3,419,593) and conpl exes forned by the reaction of chloroplatinic acid,

di vi nyl tetranet hyl di sil oxane and 15 tetranethyl di sil oxane. The anmount of
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octoate. added to lower the modulus of the cured product where this
is degirable in order to reduce stresses caused by
differential expansion and contraction during changes in the
15 ambient temperature.

The quantity of polydiorganosiloxane composition used
in this first step of the process c¢an vary greatly depending
on the thickness of the coating desired. Generally,
however, the quantity used is in the range of between about

20 0.1 and about 5 percent, preferably about 0.5 percent of the
total volume of the cavity in the block.

The - curable polydiorganosiloxane composition coated on
the interior surfaces of the block is then cured. As set
forth above and depending on the polydiorganosiloxane

25 composition used, this can be accomplished at a temperature
of about 22°C or moderately elevated temperatures, for
example up to about 100°C. The cure can take place in
several minutes or several days, again depending on the
polydiorganosiloxane composition and the temperature chosen.

30 Although not wishing to be bound by theory, it is
postulated that this coating encapsulates small piéces of
glass close to the surface and thereby prevents them f£rom
entering into suspension of the bulk resin of the block.
Additionally, it is postulated that the resins react with

35 any hydroxyl groups on the surface of the block and generate



It has been found that the incorporation of |ow nol ecul ar wei ght

pol ydi met hyl si | oxanes having term nal triorganosiloxy groups, wherein the
organo groups are alkyl 10 or aryl, can inprove the adhesion of the cured
“gel to the interior of the glass block. Such materials can also be added to
| ower the nodul us of the cured product where this is desirable in order to
reduce stresses caused by differential expapgsion and contraction during
changes in the 15 anbi ent tenperature. The guéntity of pol ydi or ganosi | oxane
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' the block. :

The curable polydiorganosiloxane composition used to
fill the block is selected from the same

15 polydiorganosiloxane compositions used in the coating step
as described above and may be the same as or different from
the composition used as the coating. In a preferred
embodiment, the polydiorganosiloxane composition used to
coat the interior of the block and the polydiorganosiloxane

20 composition used to fill the block are the same.

The gquantity of polydiorganosiloxane composition used
during this step in the process is such that the resultant
cured material can expand relative to the block during
changes in temperature, although lesser amounts can also be

25 used therein.

The polydiorganosiloxane composition used to fill the
block is then cured. This curing takes place in the same
manner and under the same conditions as described for the
first polydiorganosiloxane composition. .

30 Glass blocks according to the invention have an _
improved aesthetic appeal because the decreased quéntity of
bubbleg improves the clarity of the block.

In order that the invention may become more clear
there now follows a description of one example method

35 according to the invention. This description is to be read



thin, the hydrogen readily diffuses through the coating prior to filling
thé block with the bulk resin. In this manner, entrapped bubbl es of
hydrogen are greatly reduced 5 conpared with prior art process which do not
include the pre-coating. Next, the block is filled with a curable

pol ydi or ganosi | oxane conposition. Again, the method of filling is not
critical and can include, for exanple, nE[e%y_lo di'spensing the desired
quantity of the pol ydi organosil oxane conmposrtion through a hole or holes
drilled or prefornmed in the block The curable pol ydi or ganosi | oxane

K ct th
ggrggfgﬁégzog?ﬁ%%%geﬁ%bﬁﬁ%s ﬁfn%; %ﬁ?ﬁﬁ§|Y 1€ afghﬁeg?ﬁﬁﬁa%3&ﬁ£ﬁﬁ%ﬁ£&Y6

above and may bél%@fs&nbuaédbngdﬂilémmﬁt&nm phetionpost taway Usdhlasst he
coating. In a pafeanwiad eﬁaeéamml ;Sélﬂc&@r%dwr%s! fit | Q@ng Lonposi tion

used to coat the |nter|or of the b k and the”pol ydi or ganosi | oxane 20
conposi ti on usedSESHE FFStﬁﬁeb?Bd%sgre the same. The quantity of .
pol ydi or gandsi | oxane conposition used during this step in the process is

such that the r pygnt cured material can expand relative to the bl ock
during changesgg%gééﬁperature al though | esser ampunts can al so be 25 used
therein. The pol ydi 8r §arBBl¢ oRemROsidriess Wesofioused by mixing Hawdl ock is

then cured. ThicompoheAf pakes pPbaass i) angepyane manner and under the sane
conditions as descrbbeg or_the first %y_églor&an03|loxane conpaosi tion,
h

d ass bl ocks accordift Y32 BTRRATRSSD 188 Phpt RREES&R I‘?eldilé‘eéb‘éféal
because t hel(tletyméedlqmmmd ystcdpp:ad)lpioéydumpthylasn.ldmeamé at4 sy xof t he

block. In or derothie/Lie 3 WeRid OF WY NGEONE UPI 6xf| &R ggrow fol | ows
a description of one/eg npﬁ% nmet had 35 accoggl ég |nv2Jt|on Thi s
descri ption |SPP&YB§tP% rogen31loxane (3 x 10 m4/s) 18 parts of a

copolymer of dimethyl-siloxane and methylhydrogen siloxane

(5 x 106 m2/s), 0.6 part methylvinylcyclotetrasiloxane and
15 10.7 parts of a polydimethylsiloxane having terminal

triorganosiloxy groups and of viscosity 20 cSt.

Part B was prepared by mixing 99.9 pafts of a

dimethylvinylsiloxy-end stopped polydimethylsiloxane

(2 x 1073 m2/g) and 0.2 part of a complex of chloroplatinic
20 acid and divinyltetramethyldisiloxane.

Parts A and B were mixed in a weight ratio of
approximately 7.5 : 92.5 to provide a curable composition in
which the ratio of reactive vinyl groups to reactive
silicon-bonded hydrogen atoms is approximately 1 or slightly

25 1less than 1.

The curable composition was introduced into a hollow
glass block (1) via a fill hole (2) whilst still in a
flowable condition. The block was then rotated so as to
form a coating (3) of the composition of at least

30 substantially uniform thickness on the interior surfaces of
the block. The coating was then allowed to cure b& leaving
the block at room tempefature (about 22°C) for 24 hours.

Another batch of the curable composition was mixed in
the same ratio and charged into the pretreated block

35 prepared above by introduction through the same f£ill hole



-9- with the acconpanyi ng drawi ng which represents a perspective view of a
building elenent with a portion cut away. Unl ess otherw se stated, all
parts are by weight and all viscosities are at 25[err]C. 5. EXAMPLE A
curabl e conposition was forned by m xing two conponent parts (Parts A and
B). Part A was prepared by mxing 86.4 parts of a dinmethyl- 10

vi nyl sil oxy-end st opped pol ydi net hyl si | oxan]h (4.5 X 10-4nferr]/s), 2 parts
of a trinethylsiloxy-end stopped pol ynet hyl e%/d'r ogensi | oxane (3 x 10-5
mMerr]/s) 18 parts of a copol ynmer of dinethyl-siloxane and net hyt hydr ogen

sil oxane (5 x 10-6 rr]l/s),-0.6 part, nethyl vinylcy e i | oxane and 15
10.7 parts of aP%)o'I %ﬁﬁekﬁﬁ@?—?&% °© Vﬁﬁg 3 rr’#‘ﬁgl g#ﬁ’%‘%‘é?\%s‘?lf%ex%ogr oups
and of vi scosi t§ox20 ac BodyPaft cBredssplipared 4y byi 1eaying. thedrlackfaty

di met hyl vi nyl Siémt%ge%eapéd(mw@i%ykékl 253Gk, X 10-3 nferr]/s)
and 0.2 part of a conplex of chloroplatinic 20 aci

nd
di vi nyl t et r anet hyl di SPeo¥gaBltant (Rlock Wpss GisrE ﬁ'f‘gegr?ﬁ of \Rbles a0 of
approxi mately Aizible2defkotpr ohisigliowt sl eleaspassdi produced ch t he
ratio of reactive vinyl groups to reactive silicon-bonded hydrogen atons is
approximately 1 or slightly 25 less than 1. The curabl e conposition was
introduced into a hollow glass block (1) via a fill hole (2) whilst still
in a flowable condition. The block was then rotated so as to forma coating
(3) of the composition of at |east 30 substantially uniformthickness on
the interior surfaces of



the bl ock. The coati ng was then allowed to cure by |eaving the bl ock at
roomtenperature (about 22[err]C) for 24 hours. Another batch of the

curable co s mxed in the sane ratio and charged into the
pretreat ed%ove by introduction through the sanme fill
hol e - 13“?" j[mum(ﬂ' | e conposition was then allowed to cure to
form a body i "ﬂm (4) by leaving the bl'ock at roomtenperature
(about 22[err]C for %8 hours. The resul tahl bl ock was clear and free of

bubbl es and 5 visible defects throughout the el enent so produced- Cl ai s
1. A met hod of making a buil ding el enengiggntai ning a cured

pol ydi or ganosi | oxane conposition conprising: wetting interior surfaces of a
hol | ow, gl ass building block with a quantity of a first curable

pol ydi or ganosi Fexaneh degtpesi ofomakénfornbuibding mjementaicdnsaifhdngsa curing

said first pola@f@ag@aﬁﬁa‘-@g@% G9BRAAL EGfpoS Wl RQmbResRhgek With a
quantity of a second c J'bI € polsydi organo@iﬁlb%xane co'rrg%)si tsi o% whi ch, when

ur a ceh, .
cured, permts expar§idntig YWNETigregupfacRR 1ok & haldewy ogipgs pPeikding i ng
changes in tenpbkock with anduemting 88i d SEeonyeibidé or ganosi | oxane

conposi tion. %m r.di . ' rei first_curable
pol ydi organosiz?%%%igb rrpg';g‘ll{% %%%eakﬁglq?%%“gé%%nmfl cf\lg;{r}gbgegogggng on Sa%é
pol ydi or ganosi F&xEarRe®ionposi ti on are the sanme. 3. A nmet hod according to

ei ther one of O ai mculridfifl sdid first polydiorganosiloxane composition;
charging the block with a quantity of a second curable
polydiorganosiloxane composition which, when cured, permits
expansion of the cured product relative to the block during
changes in temperature; and '
curing said second polydiorganosiloxane composition.

2, A method according to Claim 1 wherein the first
curable polydiorganosiloxane composition and the second

curable polydiorganosiloxane composition are the same.

3. A method according to either one of Claims 1 and 2
wherein the polydiorganosiloxane compositions comprise (a) a
polydiorganosiloxane having at least two silicon-bonded
ethylenically-unsaturated groups, (B) at least one
organohydrogensiloxane having at least two silicon-bonded
hydrogen atoms per molecule and (C) a catalyst for promoting
the reaction of the SiH groups in (B) with the
ethylenically-unsaturated groups in (A). '

4. A method according to any one of the preceding Claims
wherein the polydiorganosiloxane compositions each comprise
a pélydimethylsiloxane having terminal triorganosiloxy

groups wherein the organic groups are alkyl or aryl.



wher ei anosi | oxane conpositions conprise (A) a

ol ydi or ganosi | ng at least two silicon-bonded
et hyl eni mu&mlﬁm !\FE groups, (B) at |east one organohydrogensil oxane
havi ng a I*con- bonded hydrogen atons per nolecule and (C) a
catal yst f'or pronoting the reaction of the SiH groups in (B) with the

et hyl eni call y-unsaturated groups in (A). 4. A nmet hod according to any
one of the preceding d ains wherein the pot%di or ganosi | oxane conpositions
each conprise a pol ydi net hyl sil oxane having term nal triorganositoxy groups
wherein the organic Jgfwmtaba af kytdk Driig & Wuilding #2emeht chardied witihod
of making a buildin nt char e th I ane
conposi tion conp?lflil né) °t ano f?:\é%rfe &mg)%%'lqllg\% Xg{“§£‘g%ké}\?\%t h a

cur abl e pol ydI@%ﬁGIfl Ifaﬂdnelgcan’pgklcwcgim hliesk U&thg curable

poI ydi or gan05| %%&kugﬁe &&ﬁpééﬂl!i%&?%&t tﬁ@.HDEhn?iﬂ@ sdEqting the
interior surfaces of t Ql.l ow gl ass block with a.first curable

pol ydi or ganosﬁ?%"}é’é??‘é’%’?ﬁé&ﬂf’?‘ﬁﬁ aﬁ‘am%?ﬁ%‘ﬁg’%alt e APREOYETSRF e
pol ydi or ganosidamganiesicgyyposi tion prior to charging the block with a second

pol ydi 0[93”05' | 0Xang,LUTRGS thbOinf0P; GH i AAG S2CeRd A8 VG A padlosi | oxane
composttion block with a first curable polydiorganosiloxane composition

and curing said first curable polydiorganosiloxane
composition prior to charging the block with a second
polydiorganosiloxane composition and curing the second

polydiorganosiloxane composition.



