WD 96/ 22255 PCT/ GB96/ 00068 SEALI NG .
GLASS PASTE The present invention relates to a sealing %Iass paste and, in
particular, to a sealing glass paste for 5 sealing the glass face plate’ .
to the'glass funnel of a cathode ray tube (CRT). The sealing glass paste

Is applied to dges of one part (either the face pl at e o cab&oobégnne!

in the fornM BPWE%P?bbon. The remaining part is then Blacege?n conf act m}th
the 10 paste and the assenbly is heated to evaporate the solvent, burn

out the binder and fuse the sealing glass. Wt coating techniques for ¢
sealing glass or ceram c parts have been proposed and generally have 15

i nvol ved pastes having a sealing gkFass distributed throughout a

bi nder/sol vent systemin which the solvent is an organic solvent. Wen the
assenbly has been formed it is then heated to evaporate the

S8EALING GLASS PASTE

The present invention relates to a sealing glass
paste and, in particular, toha sealing glass paste for
5 sealing the glass face'plate to the glass funnel of a
cathode ray tube (CRT). The sealing glass paste is
'applied to the edges of one part (either the face
plate or the funnel) in the form of a ribbon. The
remaining part is then placed in contact with the

10 paste and the assembly is heated to evaporate the
solvent, burn out the'binder and fuse the sealing
glass. :

Wet coating techniques for sealing glass or
ceramic parts have'been proposed and generally have'
15 involved pastes having a sealing glass distributed
throughout a binder/solvent system in which the
solvent is an organic .solvent. When the assembly has
been formed it is then heated to evaporate the
.solvent burn out the binder and fuse the glass. For
20 example, US-A-4014845 discloses a binder/solvent
system which comprises a polymeric: material which is a
polymer containing oxygen and a monomer of an alkyl
methacrylate and a solvent for the polymeric material.
For sealind glasses which contain PbO and which
25 melt and flow at low temperatures, preferably at below
475°c. such as PbO-BzO Zno, the binder/solvent system
which has been used commerc1ally comprises nitro-
cellulose/amyl acetate or. similar esters. Nitro—
cellulose has many disadvantages for use in such
30 systems, but it has been tolerated because 1t ‘does not;
cause the dielectric breakdown of the seallng glasses
caused by reduction of Pbo to. Pb.
US-~-A-4099979 discloses that the use of, for
example, Pb;0, in the sealing.glasses containing PbO



sol vent, burn out the binder and fu e,.he For 20 exanple
US-A-4014845 di scl oses—abi nder / sBt# 's :
material which is a pol yner contalnlng oxygen and a nononer of an alkyl

nmet hacrylate and a solvent for the polyneric material. For sealing glasses
whi ch_cont ai VOB which 25 melt and flow-at |ow tenpeP&TIGHEIE00068
pré%EFEBTV‘ar‘be+euL415[err]C such as PbO-Blerr]err]-Zn0O the
blrmﬁﬂg§i ent systen1mh|ch “has been used connercnain c&unnu &Qs nltro-
'ceIIu lagdge or Simlar esters. Nitro- q@Légh £ _
idrsad se in such 30 syst ens, but ‘t J%{ era'

becau cause the dielectric breakdo ““ °“ﬁ oo
"caused by reductlon of PbOto Pb. US-A-4099979 dlscloses that the use of,
for exanple, Pb[err]derr] in the sealing glasses containing PbO

and the pastes made therewith, prevents the reduction
of Pb0 to Pb. The specification discloses that small
amounts of a hydroxypropyl cellulose binder can be
' added to the nitrocellulose/amyl acetate binder/
.5' solVent system. This system st111 however, involves
the use of organlc solvents.
WO-A-9500583 d1scloses a dry coatlng technique
'de51gned to overcome some of the dlfflculties inherent
in applying a sealant to substrates via a blnder/
10 solvent system.' This technique relies on using an
unsaturated polyester prepoivmer which is subsequently
' postcured via a free radical crosslinking step. This
dry coating technlque is generally useful for bonding
metals, ceramlcs and plastlcs. However it cannot be
15  used for TV glass sealing pastes because the polymer,
by virtue of its chem1ca1 nature, would leave ‘too much
carbonaceous residue after burn out. '
We have now developed a seallng glass paste which
overcomes the problems of the prior art and which
20 comprlses an aqueous bznder system thus’ overcoming, in
particular, the problems which' are encountered with
volatile organic solvent systems. '
Accordingly, the present invention provides a
sealing glass paste which comprises at least one
25 sealing glass frit powder and an aqueous'binder which
comprises an aqueous solution of at least one '
cellulosic materialfwhich does not contain nitrogen,
the aqueous binder burning out or decomposing at a i
temperature of below 475%:to leave less than 2% by
30 welght of residues based on the total welght of the
solids content of the blnder.'
Examples of cellulos1c materials for use in the
present invention are methyl cellulose, hydroxypropyl



-2- and the pastes made therewi th, prevents the reduction of PbOto Pb. The:
specification discloses that small anounts of a hydroxypropyl collulose

bi mOercan be added to the nltrocellulose/anyl acetate binder/ 5 sol vent
system This systemstillk N i'nvol ves the use of organi ¢ sol vents.

WO A- 9500583 di scl gs€ { echni que designed t Ehdenibes SO e

; ) ! of
t he diffi cWOQP2224 a seal ant to substra¥ is via a binder/
10 sol vent syst"

pol yester prepoly |ch is subsequently mcured via a free radi cal

crosslinking step. This dry coating techni lhogd usef ul * f or |
" ii e 15 used for
|ts cheni ca

bondi ng netal.s, - cerami-cs and pl ast8s. Howev
| cellulose, hydroxypropyl methylpellulose,_or_a mixture

TV gl ass seallng past es because the pol yner,
nature, would | eave too nuch

thereof.. 3
Wetting agents may also be incorporated into the
vehicle in an amount of up to about 5% by weight in
5 order to improve the wetting of the frit glass powder
_after mixing Suitable wetting agents include
:poly(ethylene glycol) alkyl ethers and silicone

additives. _
Dispersants may also be added to the vehicle _
10  formulation in order to improve the shelf life of the

resultant glass frit paste. One type of dispersant is

a surfactant, such as a polyphosphate, phosphate

ester, metal silicate or metal carbonate which may be .

| ncluded in an amount of up ‘to about 2% by weight. ;

15 The surfactant adsorbs onto adjacent ceramic particles

and inhibits coalescence Vla electronic stabilisation.

Another class of dispersant is a water soluble

_polymeric dispersant such as polyoxyethylene,-

. poly(vinyl alcohol), poly(acrylic acid) or i

20 poly(Vinylpyrrolidone) which may be included in an
amount of up to about 5% by weight. _

The vehicle may also contain antifoam agents in an
amount of up to about 1% by weight in order to
_ " minimise foaming during mixing and/or dispensing,

25 which could potentially lead to bubble formation.
Defoamers based on polyoxyethylene or Silicones are
appropriate additives.

The aqueous binder may additionally contain a
biocide in an amount of up to 1% by weight for

30 example glutaraldehyde, or a thickening agent, for
example Viscalex HV30 (Allied Colloids). _'

' The sealing glass paste generally comprises from
65 to 95 percent by weight 'of the sealing glass frit
powder and from 5 to 35 percent by weight of the



car bonaceous residue after burn.j “JP- A-59141141 di scl oses a seal i ng

gl ass’ paste conpr|5|ng—9—5~to-296---hyI cellulose mxed with a 20 gl ass
frit. The paste is used for seallng conponents of fluorescent lamps.
FR- A- 2321454 discl oses a seal ing glfgs: -*'-:rnsmhnn--nethyl cel l ul ose,

pol yet hyl ene v segbss or ammppi um al i 85E EGF tABREENIgd as PPEEGBINIBNGSS. 25
GB- A-2118928 di scl oses a vit¥eous .q4 (R ERLA '8¢ {in 'whi ch a conposition

conpri sing grass—and~or nmetal partlcleé_TE_EBT“““i viy a metal or glass
isubst ﬁ&ﬁ he conp05|t|on I ncl udes an al kyl cel I ul ose such as met hyl
pell ‘hdlose or 30+ ~Lgopropyl cellulose as a suspending
‘agent . dlscloses a gla2|ng slip for use in cenenting ceramc
conden he slip contains nethyl cellulose which is incorporated

therein in order to reduce the spreadability of the m xture.

aqueous vehicle, more preferably from 80 to 95 percent
by weight of the seallng glass and from zo to 5
percent by weight of the aqueous vehlcle.
_ The sealing glass frit powder preferably has a

5 . particle size in the range of from 1 to 150u4m more
preferably 10 to soum._ ‘The agueous vehicle of the
present 1nventlon ‘may be used to formulate seallng
glass pastes w1th any sultable seallng glass,
including those which contaln Pb0. Preferred sealing

10 glasses for use in the present invention typically
contain lead oxide, 5111con dloxlde, boron oxide, zinc
oxide and barium oxide. Addltlonal glass forming
oxides include zirconium oxide and manganese dioxide.

‘The aqueous veﬁicle whicﬁ is used.in the sealing

15 ;glass pastes of the present 1nvent10n genherally

| comprlses from 0.1 to 15% by welght preferably from
0.5 to 2% by welght more preferably from 1.0 to 1.5%
by weight, of the cellulps1c material such as methyl-
cellulose, hydroxypropyl cellulose, hYdroxypropyl—

20 methyl cellulose, or a mixture thereof dissolved 1n_
water. The cellulosic material used in the present
1nventlon will generally have a molecular weight in
the range of from 500 to 2, 000, 000, preferably in the
range of from 10,000 to 100 000. The agueous vehicle

25 which is obtained by_dlssclv1ng the cellulose
derivatives in water preferably is a free flowing
colourless liéuid generally having a viscosity of from
10 to 4000 cPs, preferably from 25 to 500 cPs.

The aqueous binder burns cut at a temperature of

30 below 475° to leave.less than 2% by'weight of
residues, preferably less than 1.5% by weight of
organic residues, more preferably less than 1% by
weight of residues as measured by thermogravimetric

analysis.



-3- JP-A-57170838 di scl oses an aqueous conposition for use as a coating
pai nt for coating ﬂlass obj ects. The paint incorporates an _ethoxyl at ed
~met hy ulose therein In order to I nprove the consistency of the 5

pai nt. Vé have nom1deve|oped a sealing glass paste which overcones the

he prior art and which conprises an aqueous b em t hus
w?ﬂ"féﬁ i cul ar, the probl ens which are encount e#gﬂamo

probl ens of_t
over com ng,

vol atil e organic solvent -systens.” Accordingly, the present invention

provi des a sealing glass paste which conprises at
frit powder .and an aqueous bi nder which conprises an aqueous sol ution of

hydr oxypr opyl net hyl -5~

10
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30

The sealing glass paste of the present invention
is prepared by admixing the aqueous vehicle with the
sealing glass frit powder for a sufficient period of
time to ensure that a uniform frit paste 1s obtained.

The sealing glass paste of the present 1nvention
may be applied to the surfaces to be joined by ‘any
suitable means, for example by dispers1on via a
grav1ty feed or pressure feed device. Thus beads or a
ribbon of the paste may be applied to one or both of
the surfaces to be joined. The surfaces which are to
be ]Olned are then formed into an assemblage which is
heated to a temperature at which the sealing glass
w1ll soften and fuse and at’ which the cellulose
derivative binder w;ll be burnt out. "In the assembly

of cathode ray tubes, the assemblage is subjected to

the heating conditions of the Lehr cycle.'

The present 1nvention_a1so includes w1th1n its
scope an assembly which comprises at least two
portions which are joined’ by a sealing glass paste as
detailed above, and in particular where the assembly
is a cathode ray ‘tube. _ _

The aqueous binder s}stem which is used in the
present 1nvention possesses the following advantages.

iy the carbonaceous res1due levels are very

' low, less than 2%’ by weight, after the frit
1s subjected to the approprxate heating
cycle, '

ii) contamination from water which is known to

'give rise to rheological instability in the
case of conventional nitrocellulose/ester
systems is not an issue with the present
inventzon,

| east one sealing glass



15 cellul ose, or a mxture of hydroxypropylnethyl cel lul ose with nethyl
ceIIquse or hydroxypropyl celtwtose: the - agueogus bi nder burning out at a
tenperature of below 475[err]C to Ieave l'ess than 2% by wei ght of residues’
based on the total weight of the 20 solids content of the binder.

Vet ti ng agentweo pez22s8 so be |ncorporat ed into the vehicle in RAT/GBYNS0680T up
to about 5% by weight in order to i prove the wetting of the frit glass
powder after mxing. Suitabke wetting agents |nclg'e,25 pol y(et hyl ene

gl ycol) alkyl ethers and silicone additives. Dispefsants may al so be added
to the vehicle formulation in order to.inprove the shelf life of the
resultant glass frit paste. One type oﬁ di spersant is 30 a surfactant,
such as a pol yphosphat e, phosphate ester, nmetal silicate or netal carbonate
whi ch may be included in an anmount of up to about 2% by wei ght.

iii) the sealing glass pastes do not contain
| volatile organic solvents and thus there
are no problems with voc em1ss1ons.
The present invention will be further descrlbed
5 with reference to the follow1ng non-11m1t1ng Examples.
In the Examples the following defin1tion is usea:

~ Lehr Cxcie
| The Lehr cycle used in the following Examples was
10  as follows: heat from room temperathre to 450°C at
109C/min, hold at 459°C for 45'minutes and then cool to
reom temperature.

In the Examples the residue content of the various
15 blnders used was measured by thermogravimetric
ana1y51s (Perkin Elmer TGA7) run in air using a
program simulating the Lehr cycle. The following
- results were obtained. o '

| | % residues
20 Methylcellulose{Benecel <0;1%
M042 Hercules) -
Methylcellulose (Methocel . <0.1%
A4C Dow Chemical cOmpany) |
Hydroxypropylcellulose - .0.5%
25 (Klucel G Hercules) -
'Hydroxypropylmethyeellulose ' 1.0%
(Aldrich) B -

Hydroxypropylmethylcellulose 0.4%
(Methocel E4M Dow Chemical '
30 - Company)



The surfactant adsorbs onto adjacent ceram c particles and inhibits
coal escence via-electronic stabilisation. -4- Anot her_class _of

di spersant is a water soluble polyneric dispersant such as pol yoxyethyl ene,
Eoly(v:nglda!cohol) poly(acrylic acid) or poly(vinylpyrrolidone) which may
e included in_ an anount of up to about 5% by wei ght BYsbé! € M
al so conteﬂ?ﬂﬁmmpzﬂbanlaqents I n an anount of up to about 15&@§ wel ght in g

order to n11 g¥§§ﬁﬁ§' i~

_ Tfg m xi ng and/ or di spensi-hg,—which could
potentially

tion. 10 Defoaners based on
pol yoxyet hyl ! appropriate add

RS TR

Methyl cellulose (1 25g) (Benecel MO42 Hercules)
" was dlssolved in water (98 75g). 1.5g of this
5 solution was added to 12. 5g of TV seallng glass having
a major proportion of partlcles of particle size in
the range of from 10 to 100um. (Corning glass 7590
frit powder). Glutaraldehyde (50 mg) was ‘then added.
The frit paste was then thoroughly mixed by hand for a
‘10 period of seven minutes.f This frit paste was
'dxspensed onto a glass ‘substrate as a bead and this
was fired under the Lehr cycle conditions.
A grey/green coloured fr1t was obtalned after
flrlng. '
15
EXAMPLE 2

Hydroxypropylmethyl cellulose (0. 75q) (Aldrich),
and hydroxypropyl cellulose (0. 5g9) (Klucel G Hercules)
20 were dissolved in deionised water (98 75g) 1.5g of
this solution was added to and mlxed by hand with
12.5g of a TV seallng glass (Cornlng glass 7590 frit
powder) for a perlod of six minutes. Thzs frit paste
was dispensed onto a glass substrate as a bead and
25 this was fired under the Lehr cycle conditions.
A grey coloured fr1t was obtazned after firing.

'EXAMPLE 3

30 Hydroxypropylmethyl cellulose (0.75g) (Aldrich),
hydroxypropyl cellulose (0.25g) (Klucel G Hercules) and
methylcellulose (0.25g) (Benecel M042 Hercules) wvere
dissolved in deionised water (98.75g). 1.5g'of this
solution was added to and mixed by hand with 12.5g of



bi.oci de in an anmount of up to 196by melght for exanpl e gl utaral dehyde, or
a thickening agent, for 15 exanpl & V'scalex HvV30 (Allied Colloids). The
sealing glass paste generally conprises from65 to 95 percent by wei ght of
the sealing glass frit powder and from5 to 35 percent by weight of the
aqueous vehi shegerrresse preferably from80 to 95 percent 20  POHGReG9PES of
the sealing glass and from 20 to 5 percent by weight of the’ aqueous

vehi cl e. The sealing glass. frit powder preferably has a particle size in

"t he range'mﬁsﬁwdmﬁmBumdhﬁﬁeﬂerr]n1nnre preferably -' T SULeT

.aqueous veh present Jgaventi on may SR ;A F ate
.sealing gla any suitable sealing gl gss=ld C f e which
contain PbQO "Preferred sealing glasses for use in the present i nVenti on

typically contain | ead oxide, silicon dioxide, boron oxide, zinc 30

oxi de and barium oxide. Additional glass formng
a TV sealing glass ?COrnlng glass 7590 frit powder)

for a period of six minutes. Thls frlt paste was
' dlspensed onto a glass ‘'substrate as a bead and this
'was f1red under the Lehr cycle condltlons.
'5 A grey coloured frit was obtained after f1r1ng.

EXAMPLE 4

An agueous frit vehicle was prepared by dissolving

10 methylcellulose (0.65g) (Methocel A4C Dow Chemical
Company), hydroxypropylmethylcellulose (0.65q)
(Methocel E4M Dow Chemical Company) and glutaraldhyde
(0.1g) in water (98.6g9). TV seaiing glass (Techneglas
Cv685, 17.77g) was mixed with the aqueous frit vehicle

15 (2.23g) until the paste was homogeneous. A bead of
the paste approximately 2.5cm long and 2cm wide was
dispensed onto a sguare glass panel (7.5cm wide,
thickness 2mm). This paste was dried in an oven at
80°C for 10 minutes in order to volatilise the water.

20 Finally, the dried bead was fired under the Lehr
cycle conditions. After cooling, a fused frit bead
was obtained which was green/grey in appearance.

XAMPLE S
25 |
An agueous frit vehicle was prepared by dissolving
methylcellulose (0.65g) (Methocel A4C Dow Chemical
Company), hydroxypropylmethyl cellulose (0.659)
(Methocel E4M Dow Chemical Company) and glutaraldehyde
30 (d.lg) in water (98.6g). TV sealing glass (Techneglas
' CVé685, 17.779) was mixed with the aquecus frit vehicle
(2.23g) until the paste was homogeneous. A bead of
the paste was dispensed onto the edge of a square pre-
cut piece of TV screen'(7.5cm wide, thickness 1.5cm).



oxi des include zirconi um oxi de and nmanganese di oxi de. The aqueous vehicle
which is used in the sealing glass pastes of the present invention

generally conprises fromO.1 to 15% by weight, preferably from -4a- 0.5
to 2% by weight, nore preferably from1.0 to 1.5% by wei ght, of the

hydroxyprop Inet cellul ose, .or m xture of hydroxypropyl | | ul ose
W th nethyl 4ﬁése or hydroxypropyl cellul ose dissol ved éhmg&§ater

The ceIIuI05|c material used in the present invention will generally have a
mol ecul ar ‘weight in the range of from500 to 2,000,000, preferably in the
range of from 10, 000 to 100, 000. The aqueous vehicl e which is obtained by
di ssol vi ng the ceIIquse 10._.. derigatives in water preferably is a free

fl ow ng ; '

A second piece of TV'screen was'then ciaﬁped'against
u'the paste under sl1ght pressure, thereby forming a
composite arrangement. Thls assembly was dr1ed in an
. oven at so°c for 10 m1nutes in order to volat:.llse the
5 water.
Finally, the dried assembly was heated under the
Lehr cycle conditions. After cooling, the assembly
was found to be sealed wlth the frit seal being
green/grey in appearance.
10

1



colourless liquid generally having a viscosity of from10 to 4000 cPs,
preferably from 25 to 500 cPs:—The aqueous binder burmns out at a
.tenperature of belom/475[err] to |l eave | ess than 2% by wei ght of 15
residues, preferably Iess than 1.5% by weight of organic residues, nore
preferabl y | eNO96/22385 1% by wei ght of residues as neasured by1"-'1‘*'6139‘“"“'5s

t hernogravimetric anal ysis. WO 96/ 22255 -
PCT/ GB96/ 00068 - 5- The seal ing gl ass paste of: the: present i nvention is
‘prepar ed Ehischtiest His'Eg lag&gueous vehicle mnth‘qh' ks rit powder
for a suffi tine to enggu e thaN £ teis
.obtained. 5 "ﬂm 'ral I ng gl ass paste of|.the s I on

CLAIMS:

1. A sealing glass paste which comprises at least

one sealing glass frit powder and an aqueous binder

§  which comprises an aqueaus solution of at least one
cellulosic material which does not contain nitrogen,
the aqueous binder burnlng out at a temperature of
below 475°C to leave less than 2% by weight of’
residues based on the total welght of the solids

10 content of the blnder.

2. A sealing glass paste as claimed in claim 1
wherein the aqueous binder comprises an agueous
solution of methyl cellulose, hydroxypropyl cellulose,

15 hydroxypropylmethyl celluldse, of a mixture thereof,

3. A sealing glass paste as claimed ih_claim 1 or
claim 2 which comprises 65 to 95 percent by weight of
the seallng glass frit powder and 5 to 35 percent by

20 welght of the aqueous vehlcle.

4. A sealing glass paste as claimed in any one of
the preceding'ciaims-which'comprises up to 5% by
~weight based on the total welght of the composition of
25 a wetting agent.

S. A sealing glass'paSte'as claimed in any one of
the preceding'claims which comprises up to 1% by
_ 'welght based on the total welght of the composxtlon of
30 a antlfoam agent.

_ 6. A sealing glass“paste as claimed in any one of
the preceding claims which comprises up to 2% by

/:

Iy N



may be applied to the surfaces to be joined by any suitable neans, for
exanpl e by dispersion via a gravity feed or pressure feed device. Thus

beads or a ribbon of the paste may be applied to one or both of 10 the

. surfaces to be jOI d. The surfaces which are to be joined are then forned

- into an ass
tglass w |

~assenbl age i s subj.ected T3 :
. present invention also |nclu555‘“

heated to a tenperature at whi | i ng
- andEe=whi ch the cel | ul ose der|§gﬁk5§“§1 der
15 of cathode ray tubes, the
fng conditions of the Lehr cycle The

hin its scop&hia$heesiachdeh Re

will be burnt ou

~conprises at'least two portlons whi-th-ar e Jorned Iass paste
as 20 detail ed above, and, in particular mher |s a cat hode
. ray tube. The aqueous binder system which is used i nvention

§ possesses the foll ow ng advant ages:

weight based on the total weight of the composition of
a surfactant.

7. a seal;nq glass paste as clalmed in any one of
5 the precedlng claims which compr1ses up to 2% by
weight based on the total weight of the comp081t10n of
a polymeric dlspersant.

8. A sealing glass paste as claimed in any one_of
10 the preceding claims which comprlses up to 1% by
- weight based on the total weight of the composition of
a biocide. i

9. A seallng glass paste as clalmed 1n any one of
" 15 the preceding claims wherein the sealing glass frit
powder has a particle size in the range of from 10 to
50um.

10. A sealing glass'paste as claimed in any one
20 of the preceding claims wherein'the sealing glass
contains PboO.

11. A seallng glass paste as claimed in any one

of the preceding claxms wherein the aqueous vehicle

25 comprises from 0.5 to 2% by WEIth of the cellulosic
material dissolved in water.

12. An assembly which comprises at least two
portions which are joined todether by a sealing glass
30 paste as claimed in any one of the preceding clainms.

_ 13. Aan assembly as'claimed in claim 12 wherein
the portions which are joined together are formed from

glass.
-

AL A




1) - t he carbonaceous residue |levels are very 25 | ow, | ess
t han 2@6by wei ght, after +he fr++-+ﬁ~subjected to the appropriate heating
cycle; ii) contam nation from water which i s known to give rise to
rheol ogi cal instability in the.30 case,of conventiona

ni trocel | ul osgoosRss syst ems is not an i ssue—wit h the' pr £s enPCTIGBI60068";

WO 96/ 22255 - B89/ 00068 - 6-

i) t he seal—ﬁ§_§T5§§“past$s do not cont sol vent s
and thus]hbsmguﬁggﬂﬁqm l'ens with VOC em § i nvention

-12-

e f“lmmilﬂﬁﬂm

14. An assembly as claimed in claim 13 which is a
cathode ray tube. '

15. A method for joining two surfaces together
5 which comprises applying to at least one surface a
sealing glass paste as claimed in any one of claims 1
to 11, forming an assembly of the surfaces to be
joined and subjecting the assembly so formed to
heating in order to soften and fuse the sealing qlass
10 frit in the seallng glass paste

16. A method as claimed in claim 15 wherein the
assembly is heated to a temperature of below about
475°C.

15 o _

//_—'_
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5 with reference to the follomnng;non I|n1t|ng Exanpl es. In the Exanpl es
the fol'lowing definition is used: iiehr=¢ycle The Lehr cycle used in the
Jfollowi ng Exanpl es was 10 as follows: heat fromroomtenperature to
450[err]C at 10[err]C/ mn, hold at 450[err]C for 45 mi nutes and.then cool
to roomtenperature. In the Exanples the residue content of the various 15
bi nders used was neasured by, Ihernngravinetric anal ysis (Perkin El mer TGA7)
run in air using a programsi'mul atThg the Lehr cycle. The following results

wer e obtained. %residues 20 Met hyl cel | ul ose( Benecel
<0. 1% MD42 Her cul es) N@thylcellulose(h@thocel <0. 1% A4C Dow
Chem cal Conpany) Hydroxypropyl cel |l ul ose 0. 5%

and the pastes made therewith, prevents the reduction |
of Pb0 to Pb. The specification discloses that small
amounts of a hydroxypropyl cellulose binder can be
added to the nitrocellulose/amyl acetate binder/

5 solvent system. This system still, howevér,_ihvolves
the use of organic solvents.

WO-A-9500583 discloses a dry coating technique
designed to overcome some of the difficulties inherent
in applying a sealant to substrates via a binder/

10 solvent system. This technique relies on using an
unsaturated polyester prepolymer which is subsequently
postcured via a free radical crosslinking steﬁ. This
dry coating technique is generally useful for bonding

- metals, ceramics and plastics. However it cannot be

15 used for TV glass sealing pastes because the polymer,
by virtue of its chemical nature, would leave too much
carbonaceous residue after burn out.

JP-A-59141141 discloses a sealing glass paste
comprising 0.5 to 2% methyl cellulose mixed with a

20 glass frit. The paste is used for sealing components
of fluorescent lamps.

FR~A-2321454 discloses a sealing glass paste in
which methyl cellulose, polyethylene glycols or
ammonium alginates are included as plasticizers.

25 GB-A-2118928 discloses a vitreous enamelling
process in which a compdsition comprising glass and/or
metal particles is coated onto a metal or glass
substrate. The composition includes an alkyl
'cellulose such as methyl cellulose, ethyl cellulose or

30 '1sopropyl cellulose as a suspending agent. '

SU-A-1578093 discloses a glazing Sllp for use in
cementing ceramic condensor details, the slip contains
methyl cellulose which is incorporated therein in
order to reduce the spreadability of the mixture.

" AMEMDED SHEE™
IPEA/EP



25 ' (Kl ucel G Hercul es) Hydroxypropyl met hycel | ul ose. 1.0%
(Al drich) Hydroxypropyl net hyl cel | ul ose 0.4% ( Met hocel E4M Dow -
L£hem cal 30 Conpany) -7- EXAMPLE 1 Hydroxypropyl net hyl cellul ose
(0.75g) (Al drich), and hydroxypropyl cellulose (0.5g) (Kl ucel G Hercules) 5
wer e dissolved in deionised water (98.75g). 1.5g of this solution was
added to and m xed by hand with 12.5g of a TV sealing glass (Corning glass
7590 frit powder) for a period of sBx minutes. This frit paste was

di spensed onto a gl ass substrate as a bead and '

JP-A-57170838 discloses an aqueous composition for
use as a coating paint for coating giass objects. The
paint incorpérates an ethoxylated methyl cellulose -
therein in order to improve the consistency of ‘the

5 paint. _

We have now developed a sealing glass paste which
overcomes the problems of the prior art and which
comprises an aqueous binder system thus overcoming, in
particular, the problems which are encountered with

10 volatile organic solvent systemns.

Accordingly, the'present invention provides a
sealing glass paste which comprises at ieast one
sealing glass frit powder and an aqueous binder which
comprises an aqgueous solution of hydroxypropylmethyl

15 cellulose, or a mixture of hydroxypropylmethyl
cellulose with methyl cellulose or hydroxypropyl
cellulose, the agqueous binder burning out at a
temperature of below 475°C to leave less than 2% by
weight of residues based on the total weight of the

20 solids content of the binder. -

Wetting agents may also be incbrporated into the
vehicle in an amount of up to about 5% by weight in
order to improve the wetting of the frit glass powder
after mixing. Suitable wetting agents include

25 poly (ethylene glycol) alkyl ethers and silicone
additives.

Dispersants may also be added to the vehicle
formulation in order to improve the shelf life of the
resultant gléss'frit paste. One type of dispersant is;

30 a surfactant, such as a polyphosphate, phosphate
ester, metal silicate or metal carbonate which may be
included in an amount of up to about 2% by weight.

The surfactant adsorbs onto adjacent ceramic particles
and inhibits coalescence via electronic stabilisation.

-
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10. this was fired under the Lehr cycle conditions. A grey coloured frit
was obtained after firing. EXAMPLE 2 15 Hydr oxypr opyl nmet hyl '
cellul ose (0.75g) (Al drich), hydroxypropyl cellulose (0.259) (Kl ucel G

Her cul es) and net hyl cel | ul ose (0. 25g) (Benecel M)42 Hercul es) were dissol ved
I n deionised water (98.75g). 1.5g of this solution was added to and m xed
by hand with 12.5g of 20 a TV sealing glass (Corning glass 7590 frit
powder) for a period of six mnutes4=This frit paste was di spensed onto a
gl ass substrate as a bead and this was fired under the Lehr cycle
conditions. A grey coloured frit was obtained after firing. 25 EXAMPLE 3 An
aqueous frit vehicle was prepared by dissol ving nethylcellulose (0.659g)

(hethocel AC PRECRIE™:3ese i WAL UV E UULOETRILY! co! Ul ose
polymeric dispersant such as polyoxyéthylene,

poly(vinyl alcohol), poly(acrylic acid) or
poly(vinylpyrrolidone) which may be included in an
5 amount of up to about 5% by weight.

The vehicle may also contain antifoam agents in an
amount of up to about 1% by weight in order to
minimise foaming during mixing and/or dispensing,
which could potentially lead to bubble formation.

10 Defoamers based on polyokyethylene or silicones are
appropriate additives. |

The aqueous binder may additionally contaih a
biocide in an amount of up to 1% by weight, for
example glutaraldehyde, or a thickening agent, for

15 example Viscalex HV30 (Allied Colloids).

The sealing glass paste generally comprises from
65 to 95 percent by weight of the sealing glass frit
powder and from 5 to 35 percent by weight of the _
agqueous vehicle, more preferably from 80 to 95 percent

20 by weight of the sealing glass and from 20 to 5
percent by weight of the agueous vehicle.

The sealing glass frit powder preferably has a
particle size in the range of from 1 to 150um more
preferably 10 to 50um. The aqueous vehicle of the

25 present invention may be used to formulate sealing
glass pastes with any suitable sealing glass,
including those which contain Pb0. Preferred sealing
glasses for use in the present invention typically
contain lead oxide, silicon dioxide, boron oxide, zinc

30 - oxide and barium oxide. Additional glass forming
oxides include zirconium oxide and manganese dioxide.

The aqueous vehicle which is used in the sealing
glass pastes of the present invention generally_
comprises from 0.1 to 15% by weight, preferably from
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“(Met hocel E4M Dow Cheni cal Conpany) and gl utaral dhyde (0.1g) in water
(98.6g9). TV sealing glass (Techneglas CV685, 17.77g) was m xed with the
.aqueous frit vehicle (2.23g) until the paste was honbgeneous. A bead of

t he paste approximately 2.5cmlong and 2cm wi de was di spensed onto a square
gl ass panel (7.5cm w de, thickness 2mm. This paste was dried in an oven at
80[err]C for 10 mnutes in order to volatilise the water. 5 Finally,
‘the dried bead was fired under the~f#&hr cycle conditions. After cooling, a
fused frit bead was obtai ned which was green/grey in appearance. EXAMPLE 4
10 An aqueous frit vehicle was prepared by dlssoIV|ng met hyl cel | ul ose
(0.65g) (Methocel A4C Dow Chenlcm

0.5 to 2% by welght more preferably from 1.0 to 1.5%
by weight, of the hydroxypropylmethyl cellulose, or
mixture of hydroxypropylmethyl cellulose with methyl
cellulose or hydroxypropyl cellulose dissolved in
5 water. The cellulosic material used in the present
invention will generally have a molecular weight in
the range of from 500 to 2,000,000, preferably in the
range of from 10,000 to 100,000. The aqueous vehicle
which is obtained by dissolving the cellulose
10 derivatives in water preferably is a free flowing
. colourless liquid generally having a viscosity of from
10 to 4000 cPs, preferably from 25 to 500 cPs;
The agueous binder burns out at a temperature of
below 475° to leave less than 2% by weight of
15 residues, preferably less than 1.5% by weight of
organic residues, more preferably less than 1% by
" weight of residues as measured by thermogravimetric

analysis.
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Conpany), hydroxypropyl nethyl cellul 6se (0.65g) (Methocel E4M Dow Cheni cal
Company) and gl utaral dehyde 15 - +(0:g) i'n water (98.6g). TV sealing
. glass (Technegl as CV685, 17.77g) was mixed with the aqueous frit vehicle
(2.23g) until the paste was honbgeneous. A bead of the paste was di spensed
onto the edge of a square pre- cut piece of TV screen (7.5cm w de,
t hi ckness 1.5cn). WO 96/ 22255
PCT/ GB96/ 00068 -9- A second pi ece=df TV screen was then cl anped agai nst the
paste under slight pressure, thereby form ng a conposite arrangenent. This
assenbly was dried in an oven at 80[err]C for 10 mnutes in order to :
vol atilise the 5 water. Finally, the dried assenbly was heated under the

EXAMPLE 1

Hydroxypropylmethyl cellulose (bl?Sg) (Aldrich),

and hydroxypropyl cellulose (0.5g) (Klucel G Hercules)
5 were dissolved in deionised water (98.75g). 1.5g of
this solution was added to and mixed by hand with
12.5g of a TV sealing glass (Corning glass 7590 frit
powder) for a peridd of six minutes. This frit paste
was dispensed onto a glass'substrate as a béad and |
10 this was fired under the Lehr cycle conditions.
A grey coloured frit was obtained after fi;ing.

EXAMPLE 2

15 Hydroxypropylmethyl cellulose (0.75g) (Aldrich),
hydroxypropyl cellulose (0.25g) (Klucel G Hercules) and
methylcellulose (0.25g) (Benecel M042 Hercules) were
dissolved in deionised water (98.75g). 1.5g of this

_ solution was added to and mixed by hand with 12.5g of

20 a TV sealing glass (Corning glass 7590 frit powder)
for a period of six minutes. This frit paste was
dispensed-onto a gléss substrate as a bead and this
was fired under the Lehr cycle conditions.

A grey coloured frit was obtained after firing.

25
EXAMPLE 3

An aqueous frit vehiclé was prepared by dissolving
methylcellulose (0.65g) (Methocel A4C Dow Chemical
30 Company), hydroxypropylmethylcellulose (0.65g)
(Methocel E4M Dow Chemical Company) and glutaraldhyde
(0.1g) in water (98.6g). TV sealing glass (Techneglas
Ccvé685, 17.77g) was mixed with the aqueous frit vehicle
(2.23g9) until the paste was homogeneous. A bead of
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‘Lehr cycle.conditions. After cooling, the assenbly was found to be seal ed,

mﬁthfthe frit seal being green/grey in appearance. 10 ~ -10- CLAIMS: 1. A
.sealing glass paste which conprises at |east one sealing glass frit powder-
and an aqueous bi nder 5 whi ch conpri ses an aqueous sol ution of

hydr oxypropyl met hyl cellul ose, or a m xture of hydroxypropyl methyl -
cellulose with methyl cellulose or hydroxypropyl cellulose, the aqueous
bi nder burning out at a tenperaturé&-of bel ow 475[err]C to | eave | ess than
10 2% by wei ght of residues based on the total weight of the solids
content of the binder.

the paste approximately 2.5cm long and 2cm wide was
dispensed onto a square glass panel f7.5cm wide, “
thickness 2mm). This paste was dried in an oven at
80°C for 10 minutes in order to volatilise the water.

5 Finally, the dried bead was fired under the Lehr
cycle conditions. After cooling, a fused frit bead
was obtained which was green/grey in appearance.

EXAMPLE 4
10
_ An aqueous frit vehicle was prepared by dissolving
methylcellulose (0.65g) (Methocel A4C Dow Chemical
Company) , hydroxypropylmethyl cellulose (0.65q)
(Methocel E4M Dow Chemical Company) and glutaraldehyde
15 (0.1g) in water (98.6g). TV sealing glass (Techneglas
cve685, 17.77g) was mixed with the aqueous frit vehicle
(2.23g) until the paste was homogeneous. A bead of
the paste was dispensed onto the edge of a square pre-
cut piece of TV screen (7.Scm wide, thickness 1.5cm).
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2. A seaLLng_gLagg_ggglg_%g clai med i'n’ Cla|n11 whi cht conpri ses 65 to 95
per cent ht of the sealj:r g‘@lass frit pomder and 5 te-35
vper cent tﬁ! u "ﬂﬂm,lm gueous vehicle.m 3. A seali'ng glrass paste as
clalned [ m 2 which conprises up to 5% by wei ght based on
the total merghf of the conpoibglon of a wetting agent. 4. A sealing
glass paste as clained in any one of "'the preceding clains which conprises
up to 1% by 25 wei ght based on the total weight of the conposition of a
anti foam agent. 5. A sealing glass paste as clainmed in any one of the
precedi ng clains which conprises up to 2% by 30 wei ght based on the

total weight ofctRemMgenposition of a surfactant. 6. A sealing glass paste
as clainmed in any one of the preceding clains which conprises up to 2% by

1. A sealing glass paste which Eomprises at least

one sealing glass frit powder and an aqueous binder

5 - which comprises an aqueous solution of
hydroxypropylmethyl cellulose, or a mixture of
hydroxypropylmethyl cellulose with methyl cellulose or
hydroxypropyl cellulose, the aqueous binder burning
out at a temperature of below 475°C to leave less than

10 2% by weight of residues based on the total weight of
the solids content of the binder.

2. A sealing glass paste as claimed in claim 1
which comprises 65 to 95 percent by weight of the
15 sealing glass frit powder and 5 to 35 percent by
weight of the aqueous vehicle. :

3. A sealing glass paste as claimed in claim 1 or
_ claim 2 which comprises up to 5% by weight based on
20 the total weight of the composition of a wetting
agent.

4. A'sealing glass paste as claimed in any one of
the preceding claims which comprises up to 1% by
25 weight based on the total weight of the composition of
a antifoam agent.

5. A sealing glass paste as c;aimed in any one of
the preceding claims which comprises up to 2% by
30 . weight based on the total weight of the composition of
a surfactant.

_ 6. A sealing glass paste'as claimed in any one of
the preceding claims which comprises up to 2% by
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-11- wei total weight of the conposition of a polyneric
.Qispers eallng glass paste as clainmed in’ any one of 5 t he

pr ecedi WMQII@QM nprises up to. 1% by wej ght based omr the total

wei ght . of+ of a biocide. 8. A séaling glass paste as clai ned
i n any one of 10 the preceding clainms wherein the sealing glass frit
powder has a particle size in the ,hange of from1l0 to 50[errlm 9. A
sealing glass paste as clained in &ny one of 15 t he preceding clains
wherein the sealing glass contains PbO 10. A sealing glass paste as
clainmed in any one

weight based on the total weight of the composition of

a polymeric dispersant.

7. A sealing glass pasté as claimed in any one of
5 the preceding claims which comprises up to 1% by
. weight based on the total weight of the composition of

a biocide.

8. A sealing glass paste as claimed in any one of
10 the preceding claims wherein the sealing glass frit:
powder has a particle size in the range of from 10 to

50um.’

9. A sealing glass paste as claimed in any one of
15 the preceding claims wherein the sealing glass
contains Pbo.

10. A sealing glass paste as claimed in any one
of the pfecedinq claims wherein the adueous vehicle
20 comprises from 0.5 to 2% by weight of the cellulosic
material dissolved in water.

11. An assembly which comprises at least two
portions which are joined together by a sealing glass
25 paste as claimed in any one of the preceding claims.

12. An assembly as claimed in claim 11 wherein
the portions which are joined together are formed from
glass. ' '

30 .
' 13. An assembly as claimed in claim 12 which is a

cathode ray tube.



of t he precedlng cl aims wherein the aqueous vehicle 20 conprises from

,0.5 to 2776‘“merghf—e¢—Lhe_celIuI03|c material, dlssolved in water. 11. An
assenbly at | east two por%lons~wh|ch aré-jei-ned together by
a sealing p ﬂ”&i&ﬂl as cl ai med*i r* any wvne-of the’ ﬁrecedlng cl ai ns.
12. An assenblky as |n claim 11 wherein the portions which are

joi ned together are forned fronlgtgss. 30 13. An assenbly as clained in

claim12 which is a cathode ray t -12- 14. A nmethod for joining two
surfaces together which conprises applying to at | east one surface a

14. A method for joining two surfaces together
which comprises applying to at least one surface a
sealing glass paste as claimed in any one of claims .
to 10, forming an assembly of the surfaces to be
5 joined and subjecting the assembly so formed to
heating in order to soften and fuse the sealing glass
frit in the sealing glass paste.

15. A method as claimed in claim 14 wherein the
10 assembly is heated to a temperature of below about
475°.




seal-i ng gl ass ilﬁoaste as claimed in any one of clai 499' ~gFornng an -
= o ol : I Y I I IQ@ ﬁl o ,

formed to heating in order t;q:.soften and fuse the sealing glass frit in the
sealing glass paste. 15. A nethod as claimed in claim 14 whges

assenbly is hﬁé,i,d to a te;merature c.)f. bé! owm%boutmgﬁ[err].
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