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DESCRI PTI ON

CLEANI NG LI QUI D FOR GLASS PQOLI SHI NG DEVI CE AND CLEANI NG METHOD

Field

[ 0001]

The present invention relates to a cleaning liquid used in

cl eaning of a polishing device for polishing a glass containing

Al as a conponent, and particularly an alkali-free glass, using

a polishing liquid containing hydrofluoric acid, and a cl eaning

met hod.

Backgr ound

[ 0002]

In recent years, a liquid crystal display device has been

of ten used for products such as a nobile phone, a smartphone, a

tabl et-type personal conputer, and a | aptop personal conputer.

The liquid crystal display device requires glasses having a

thickness in acertainextent toholdaliquidcrystal between the

gl asses. However, after the liquid crystal is enclosed between

the gl asses, thelighter theliquidcrystal display deviceis nmade,

the Iighter a product using the |iquid crystal display device can
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al so be nmde.

[ 0003]

Therefore, the gl asses between which the liquid crystal is

encl osed are polished to be made thin. Thus, the liquid crystal

display is made lighter. Inthis case, the polishingis perforned

by etching with an etchant in order to secure transparency of the

gl asses. This is because chem cal etching has better polishing

rate, plate thickness precision, and surface flatness than

mechani cal poli shing.

[ 0004]

The liquid crystal display device in which a glass portion

is polished to be nade t hin has a probl emof a decrease in strength

of the glass portion. Inparticular, an apparatus used around t he

head of a person, such as a nobil e phone and a snmart phone, requires

a glass strength that is equal to or nore than a certain strength.

As a glass for such an application, a soda glass generally used

for aw ndowgl ass or thelikeis not used, but an al kali-free gl ass

i n which boric acid and al um na are contai ned is used. Therefore,

in the liquid crystal display device of the products descri bed
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above, the alkali-free glass is polished (etched).

[ 0005]

The al kali-free glass is polished with an et chant contai ni ng

hydrofluoric acid (hereinafter also referred to as a "polishing

liquid'). In this case, an unwanted solid material (hereinafter

alsoreferredto as "sludge") that does not contri bute to polishing

Is known to be generated in the polishing |iquid.

[ 0006]

When a | ar ge anount of gl assis polished, thepolishingliquid

Is often used wwth circulating and filtering. |If this sludge is

m xed in the polishing liquid and remains, there is a problemin

whi ch the sludge is attached to a gl ass surface andirregularities

are fornmed on the gl ass surface after polishing. At a production

process, problens such as clogging of afilter and an increase in

filtration tinme arise during filtration of the circul ated

pol i shing |iquid.

[ 0007]

As a count er measur e agai nst the probl ens, Patent Literature

1 di scl oses an et chi ng devi ce provi ded with a sl udge treat nent unit
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I n communication wth an etching tank for perform ng etching

(polishing). The sludge treatnent unit has a configuration

i ncluding a precipitationtank and an acid supply unit. |n Patent

Literature 1, the sludge is a conpound in which silicon separated

froma glass and hydrofluoric acid are bonded (H;Si Fg), and is

precipitated once in the precipitation tank. After that, this

sl udge i s di ssol ved w th an aci d suppl i ed fromt he aci d supply unit,

and renoved.

[ 0008]

In Patent Literature 2, in a case of glass of a conposition

having a | ow BaO content, it is said that there are problens in

whi ch production of a gelled conpound containing fluorine,

al um num nagnesium and calciumin an etchant results in an

increase inthe viscosity of the etchant, clogging at afiltration

process for circul ation, and solidification of the conpound in a

pi pe and a tank. Further, Patent Literature 2 discloses that

m xi ng of a barium conpound in the etchant suppresses the

production of such a gelled conpound.

Citation List
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Patent Literature

[ 0009]

Patent Literature 1: Japanese Patent Application Laid-Qpen

No. 2008-066706

Patent Literature 2: Japanese Patent Application Laid-Qpen

No. 2003-313049

Summary

Techni cal Probl em

[ 0010]

A sl udge generatedinapolishingdeviceaccunul atesin a pipe

and a liquid tank. As a result, transportation of a polishing

liquidinthe polishing device is prevented, and operation of the

device is thus prevented. |In particular, when a spray nozzl e of

the polishing device is clogged with the sludge, the polishing

liquid cannot be uniformy supplied to a glass, which generates

a portion where polishing is insufficient. Wen the sludge that

Is mxed and remains in the polishing liquid cones into contact

with the glass, the sludge is fixed to a glass surface to cause

deterioration of quality of a product. Therefore, in the
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pol i shing device for a glass, the sludge needs to be renoved by

cl eani ng every predeterm ned peri od.

[ 0011]

In Patent Literature 1, the sludge in an etchant used in

circulationis tried to be renoved. In Patent Literature 1, the

sludge is the compound (H;Si Fg) in which silicon separated froma

gl ass and hydrofluoric acid are bonded. However, as shown in

Exanpl es descri bed bel ow, a sludge generated in polishing of an

al kali-free glass was not H,Si Fs.

[ 0012]

Further, it is said that the sludge deposited in the

precipitation tank is dissolved wwth nitric acid or hydrochloric

acid. However, asludge caused froman al um no-borosilicate gl ass

is only slightly dissolved with hydrochloric acid, and

hydrochloric acid is not satisfied as a cleaning |iquid.

[ 0013]

Patent Literature 2 specifies an alum no-borosilicate gl ass

as a subject of etching, and therefore, clearly shows that the

gel |l ed conmpound contains fluorine, alum num magnesium and



10

15

20

calcium. However, Patent Literature 2 is an invention of
suppressing generation of the sludge, and does not disclose a
cleaning liquid of dissolving a sludge that is produced once.
[0014]

Accordingly, a cleaning liquid capable of effectively
decomposing and cleaning the sludge produced during polishing of
an alkali-free glass with hydrogen fluoride has not been known.
Sclution to Problem
[0015]

The present invention is made in view of the problems. The
present invention provides a cleaning liquid capable of
decomposing a sludge generated during polishing of an alkali-free

glass and a method of cleaning a polishing device.

[0016]

More specifically, the cleaning liquid according to the
present invention is a cleaning liquid for dissolving a sludge
containing aluminum and fluorine produced in a glass polishing
device for polishing an alkali-free glass containing Ba and Sr and
is characterized by containing Al°+ ions , and as a source of the

Al3+ ions, containing an aluminum chloride aqueous solution.

[0017]
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The cleaning method according to the present invention is a
method of cleaning a glass polishing device for polishing an
alkali-free glass containing Ba and Sr, the method being
characterized by including:

a liquid removing step of drawing a polishing liquid from the
glass polishing device;

an injection step of injecting a cleaning liquid containing
an Al*" ion supplying agent into the glass polishing device;

a cleaning step of cleaning the glass polishing device with

the cleaning liquid; and

a liquid discharging step of drawing the cleaning liquid from
the glass polishing device,
wherein the cleaning liquid contains an aluminum chloride aqueous
solution as a source of the Al3+ ion.

Advantageous Effects of Invention
[0018]

The cleaning liquid of the present invention is capable of
effectively dissolving the sludge generated in the glass polishing
device (in particular, a polishing device for polishing an
alkali-free glass). Therefore, the sludge that is deposited and
fixed in a pipe and a liquid tank of the polishing device can be

removed. As a result, the polishing device can be normally
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operated, and a yield of glass to be polished is increased.
Brief Description of Draw ngs
[ 0019]

FIG 1 is aviewillustrating a configuration of a glass
pol i shi ng devi ce.

FIG 2 is a graph showing a rel ationship between a
hydrochl oric acid concentration and an eluted fluorine
concentration.

FIG 3 is a graph showing a relationship between Al 3
concentration and concentrati on depending on a formof Al as a
result of calculation

FIG 4 is agraph show ng a rel ati onshi p between an al um num
chl oride concentration and an eluted fluorine concentration.

FIG 5is agraph show ng the sludge dissolutionrate andthe
amount of al um numchl ori de and t hose of a substance i n whi ch EDTA
I's added to al um num chl ori de.

FIG 6 is a viewschematically showi ng a nechani smin which
a sludge is dissolved by the presence of Al 3"

FIG 7 is agraph show ng arelationship between the elution
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anount of Ca ions and a tinme with respect to al um num chl ori de,

alum numnitrate, and al um num sul f at e.

FIG 8 is agraph show ng arelationship between the elution

anount of Ba ions and a tinme with respect to al um num chl ori de,

alum numnitrate, and al um num sul f at e.

FIG 9is agraph show ng arelationship between the elution

anount of My ions and a tine with respect to al um num chl ori de,

alum numnitrate, and al um num sul f at e.

FIG 10is a graph showi ng arelationship betweenthe el ution

anount of Sr ions and a tinme with respect to al um num chl ori de,

alum numnitrate, and al um num sul f at e.

Descri ption of Enbodi nents

[ 0020]

Herei nafter, a gl ass poli shi ng met hod and a pol i shi ng devi ce

inrelation to the present invention will be described. The

foll ow ng description shows one enbodi nent of the present

i nvention, and the follow ng enbodi nent and Exanpl es may be

nodi fied without departing fromthe spirit of the present

10
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i nventi on.

[ 0021]

A subject to be polished by the gl ass polishing nethod and

the polishing device in relation to the present invention is an

alkali-free glass. More specifically, the alkali-free gl ass

contains SiG, as a nmain conponent and Al ,0G;, B,0;, BaO, CaO MO,

and Sr O, and has a hightensil e strength and a hi gh softeni ng poi nt.

A polishing liquidcontains hydrofluoric acid as a nai n conponent,

and an i norgani c acid such as hydrofluoric acid, nitric acid, and

sulfuric acid. 1In addition to these, the polishing |iquid nay

contain an additive such as a surfactant, a defoam ng agent, and

a chelating agent in sone cases.

[ 0022]

The i nvent or of the present application has confirnmed, by the

foll om ng procedure, that a sludge generated during polishing of

the al kali-free gl ass contai ns a conpound of Sr, Al, and F (Sr-Al -F

deposit), a conpound of Ca, Al, and F (Ca-Al -F deposit), a conpound

of My, Al, and F (My- Al -F deposit), and a conpound of Ba, A, and

F (Ba-Al -F deposit).

11
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[ 0023]

A process of the glass polishing device will be sinply

described. FIG 1 illustrates a configuration of a device for

polishing the alkali-free glass. A polishing device 10 has a

transporting neans 20 that transports a glass, a storage unit 12

that stores a polishing liquid, and a shower unit 14 that sucks

the polishing liquid fromthe storage unit 12 and sprays the

polishing liquid on a glass 90 to perform polishing.

[ 0024]

The shower unit 14 includes a pipe 14b for transferring the

polishingliquidfromthe storage unit 12to the transporting neans

20 and a punp 14p. A nozzle 16 of the shower unit 14 is provided

above the storage unit 12. The polishing Iiquid sprayed on the

glass 90 falls into the storage unit 12 as it is. By such a

configuration, the polishing liquid is used in a circulating

manner .

[ 0025]

When the glass 90 is polished, a sludge is generated in the

polishing liquidinthe storage unit 12, and the polishing |iquid

12
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becones cl ouded. This sludgeis filtered out throughafilter 14f

and nostly renoved fromthe polishing liquid. The sludge

collectedbythisfilter 14f isdriedtoyieldawhitepowder. Over

time, the white powder is fixedto each part of the polishing device

10. This white powder is referred to as sl udge.

[ 0026]

The quantitative analysis of this powdered sl udge was

performed using an energy dispersive X-ray spectronetry

(hereinafter referred to as "EDX"), and the qualitative analysis

was performed by X-ray diffraction (XRD) anal ysis.

[ 0027]

The pol i shing deviceisusedtopolishthe alkali-free gl ass,

but the alkali-free glass as the subject to be polished nay have

di fferent conposition. Therefore, of the alkali-free glass, two

ki nds of gl ass havi ng a conpar ati vely hi gh Ba content (hereinafter,

referred to as "Ba rich glass") and gl ass having a conparatively

hi gh Sr content (hereinafter, referredtoas "Sr rich glass") were

di ssolvedwith the polishingliquid. Asludge generated fromeach

al kali-free gl ass was anal yzed by t he above-descri bed processes.

13
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[ 0028]

Fromthe results, MA F5:2H0 M(Al Fy)2-2H,0, and

Cap. 13Sr 0. 56Bao. 31Al Fs wer e confirned as t he sl udge generated fromt he

Ba rich glass. Further, MA F5:2H0 M(Al Fy) 2-2H0 and Sr Al F4-H,0

were confirnmed as the sludge generated fromthe Sr rich gl ass.

Fromthese results, the white powdered sl udge was a substance

obt ai ned by bondi ng an anionic Al -F conplex to a di val ent el enent

such as Sr, Ca, My, and Ba, followed by solidification.

[ 0029]

Suchasludgeisfornmedbysolidificationinastrongly acidic

polishing liquid that is a mxed |iquid of hydrogen fl uoride and

inorganic acid, and is not easily renpbved. Conventionally, the

sl udge was renoved using hydrochl oric acid.

[ 0030]

A graph of FIG 2 shows a rel ationship between the

concentrations of hydrochloric acid and fluorine ions eluted from

the sludge. 1.0 g of the sludge fromthe Sr rich glass was

i npregnated with 20 nL of hydrochloric acid with a concentrati on

of Oto 16 [%VW/ Vv], and the m xture was stirred for 12 hours while

14
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the liquid tenperature was held at 30°C. The hydrochloric acid

after the stirring was filtered through a filter of 0.22 um and

the conposition of the filtrate was anal yzed. For the

determ nation of fluorine, ion chromatography was used, and for

ot her substances, | CP- AES was used.

[ 0031]

In FIG 2, a vertical axis represents the eluted fluorine

concentration (in the drawing, represented by "Eluted F

Concentration [ng/L]"), and a horizontal axis represents a

hydrochl oric acid concentration (in the drawi ng, represented by

"HO Concentration [/ v]"). "w v" nmeans wei ght/vol une, and

represents a weight per unit volune. This has the sanme neani ng

in the foll ow ng graphs.

[ 0032]

Wth reference to FIG 2, as the hydrochloric acid

concentration is higher, the eluted fluorine ion concentrationis

al so higher. However, when the hydrochloric acid concentration

I's higher than 10%W v, the eluted fluorine ion concentration is

saturated at 3,000 ng/L (3,000 ppm. This shows that only a

15
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const ant anount of the sludge is dissolved w th hydrochloric acid.
[ 0033]

In the analysis of the sludge itself, it is shown that the
sl udge conprises salts of a divalent netal element with AlF* and
Al Fs>. The formof an Al -F conplex is not only an anion such as
Al F¢*, Al Fs*, and Al F4, but al so a cation such as Al F?*. This | eads
to the follow ng estimation.

[ 0034]

The sludge is insoluble, but a slight anmount of the sludge
is eluted to a liquid phase. Specifically, anionic species such
as AlF, and AlFs> are eluted fromthe sludge to the |iquid phase.
The sludge is difficult to be dissol ved since an equilibration of
this elution is achieved by the slight anmount. Therefore, if the
ani oni ¢ speci es can be converted i nto cationic speci es such as Al F?*
and Al F," imediately after elution fromthe sludge, the elution
of the anionic species is continuously continued.

[ 0035]
The cati oni ¢ speci es such as Al F?* and Al F,* do not formsalts

with divalent netal ions (Ba%, Sr?*, Ca?, and My®") that are the

16
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same as the cations eluted fromthe sludge. Therefore, if the
el ut ed ani oni c speci es can be conti nuously converted into cationic
species, the divalent nmetal ions are al so continuously eluted to
the liquid phase. Accordingly, the sludge can be dissol ved.

[ 0036]

A condi tion where the cationi c speci es such as Al F** and Al F,*
take priority in a solution is determ ned by cal cul ation (al so
referred to as speciation) of formof ionic species using each
equi libration constant. For exanple, when the Al ion
concentration was increased under a condition of a fluorine
concentration of 20,000 ng/L and a pHof 1, the formof A ion was
deternmined to be any formof A%, AF* AF* AF° AF, AF,
and Al Fg>. The results are shown in FIG 3
[ 0037]

In FIG 3, a vertical axis represents the existing
concentration (nol% of each formof A, and a horizontal axis
represents the Al ionconcentration (ng/L). Wthreferenceto FIG
3, AlF, (anionic species) preferentially exists at an al um numi on

concentration of 5 000 ng/L or less. |In a range of alum numion

17
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concentration of 5,000 to 12,000 ng/L, Al F; (neutral ion species)

takes priority.

[ 0038]

I n arange of al um numion concentration of 12,000 to 18, 000
ng/ L, Al F," (cationic ions) takes priority. In an alum numion
concentration of 18,000 ng/L or nmore, Al F* takes priority.
Therefore, when the Al ion concentration is increased, the Al -F
conpl ex becones a cationic ion species. Accordingly, the sludge
can be deconposed (dissol ved).

[ 0039]

On the basis of the above-described results, by adding
hydrochl oric acid and an al um num chl ori de aqueous sol ution
(Al d ;. aq) as an Al ® source to the sl udge, the rel ati onshi p between
the al um num chl ori de aqueous sol ution concentration and the
eluted fluorine concentrati on was exam ned.

[ 0040]
I nan experinment, 1.0 g of Barich sl udge was i npregnated with

20 nmL of an al um numchl ori de aqueous sol uti on wi th a concentration

18
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of Oto 15 [%V v], and the m xture was stirred for 12 hours while

the liquid tenperature was held at 30°C. The solution after the

stirring was filtered through a filter of 0.22 um and the

conposition of the filtrate was anal yzed. For the quantification

of fluorine, ion chromatography was used. The results are shown

in FIG 4.

[ 0041]

In FIG 4, a vertical axis represents the eluted fluorine

concentration (in the drawing, represented by "Eluted F

Concentration [ng/L]"), and a horizontal axis represents the

al um numchl ori de aqueous sol ution concentration (in the draw ng,

represented by "AlCl 3 Concentration [%W v]").

[ 0042]

Wth reference to FIG 4, as the concentrati on of al um num

chlorideis higher, theelutedfluorineionconcentrationis higher

and the eluted fluorine ion concentration is not saturated unti l

an al um numchl ori de concentration reaches 15 [%W vVv]. In FIG 4,

a dotted line represents the eluted fluorine ion concentrationin

a case where only hydrochloric acidis used. Thisis asaturation

19
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val ue (about 3,000 [ng/L]) of theelutedfluorineionconcentration
shown in FIG 2.
[ 0043]

In order to experinentally confirma sludge dissolution
mechani sm a relationship between a solution in which
et hyl enedi am netetraacetic acid (EDTA) was added to an al um num
chl ori de aqueous solution and the eluted fluorine ion
concentration was examned in FIG 5. A solution in which EDTA
was not added is also shown as a control.
[ 0044]

I nan experinent, 1.0 g of Barich sludge was i npregnated wi th
a solution in which the concentration of A3 was 25,000 ng/L, and
the m xture was stirred while the liquid tenperature was hel d at
30°C. The sol ution was sanpl ed every predeterm ned tine, and t he
eluted fluorine concentrati on was neasured. As the solution in
whi ch EDTA was added, a sol utioninwhich EDTAw th a concentration
of 7,700 nmg/L was further added to an al um num chl ori de aqueous
solutionw th aconcentration of 25,000 ng/L was used. [|n general

the sludge is not dissolved with EDTA al one under an acidic

20
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condition. However, when a conplex is formed with part of Al 3,
the sludge can be dissolved, and a solid is not observed in the
solution. Accordingly, part of Al is chelated by EDTA

[ 0045]

In FIG 5, a vertical axis represents the eluted fluorine
concentration (in the drawing, represented by "Eluted F
Concentration [ng/L]"), and a horizontal axis represents a tine
(mn). Further, squares represent a case of only the al um num
chl ori de aqueous sol ution, and circl es represent a case of further
addi ng EDTA
[ 0046]

Wth reference to FIG 5, whether EDTA exists or not makes
no difference in the eluted fluorine ion concentration. In the
case of further addi ng EDTA, a precipitate was observed. A
conponent of the precipitate was exam ned to be 4HEDTA. This is
because Al 3" ions form ng the conpl ex with EDTA rel eased EDTA and
formed a conplex with fluorine eluted fromthe sl udge.

[0047]

Therefore, it is shown that Al** is involvedinthe formation

21
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of the conmplex with fluorine eluted fromthe sludge. In

consi deration of progressing the elution of fluorine with tine
(progressing the elution of divalent netal ions such as barium
cal cium and nagnesium, it is concluded that Al F2+ or AlIF2+ is
formed as a conpl ex speci es.

[ 0048]

FIG 6 shows a schematic view of a nechanismin which the
sludge i s dissolved with Al®* jons. The sl udge conprises salts of
t he di val ent netal ions with ani oni ¢ speci es such as Al F4;~ and Al Fs*.
The ani onic species eluted fromthe sludge to the solution are
converted into cationic species such as Al F?* and Al F,. in the
presence of Al®. Asaresult, the anionic species are continuously
eluted fromthe sludge. The eluted cationic species do not form
saltswiththe divalent netal ions. Therefore, the dival ent netal
ions are al so continuously eluted fromthe sludge, and the sl udge
I's thus dissol ved.

[ 0049]
Exanpl es of the trivalent alum numion source include an

al um numni trate aqueous sol ution and an al um numsul f at e aqueous

22
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sol ution. \Wether the aqueous sol utions can be al so used as the
al um numion source is confirned.
[ 0050]

FIG. 7 to 10 show a relationship of the eluted el enent
concentration in a case of using the alum numnitrate aqueous
sol ution or the al umi numsul f at e aqueous sol uti on as t he Al 3 sour ce.
In each graph, a vertical axis represents the concentration of
el uted el enment (ng/L) and a horizontal axis represents a reaction
time (mn).

[ 0051]

I n an experinent, an al um numchl ori de aqueous sol uti on, an
al um numni trat e aqueous sol uti on, and an al um numsul f at e aqueous
sol ution that had an al um numi on concentrati on of 40, 000 ng/ L were
prepared. Wth 20 nL of each sol ution, 1.0 g of t he sl udge obt ai ned
fromthe Ba rich glass was i npregnated. The m xture was stirred
with the tenperature of the solution held at 30°C. The sol ution
was sanpl ed every predetermnedtine, andfilteredthroughafilter

of 0.22 ym and the solution after the filtrati on was neasured by

| CP- AES.

23



10

15

[ 0052]

FIG 7 shows the case of Ca, FIG 8 shows the case of Ba, FI G
9 shows the case of My, and FIG 10 shows the case of Sr. For
calciumof FIG 7, bariumof FIG 8, and magnesiumof FIG 9, the
el uti on anount i nthe al um numsul f at e aqueous sol uti on was snal | er
than those in the alum num nitrate aqueous solution and the
al um numchl ori de aqueous solution. This is because a byproduct
of barium calcium or magnesiumw th sulfate ions was produced
by usi ng t he al um numsul f at e aqueous sol ution. The byproduct was
anal yzed by XRD, and as aresult, aconpound mai nl y cont ai ni ng BaSQ,
was det ect ed.

[ 0053]

The sl udge obtai ned fromthe Sr rich gl ass was subjected to
the sane experinent. |In the alum num sul fate aqueous sol ution,
a byproduct of strontium calcium or magnesiumw th sulfate ions
was produced. The elution anmounts of strontium calcium and
magnesi umin the solution were small. The byproduct was anal yzed
by XRD, and as a result, a conmpound nminly containing SrSQ, was

detected. Therefore, it is shown that as the Al 3 source, the

24
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al um num chl ori de aqueous solution and the alum numnitrate

aqueous sol ution are suitable.

[ 0054]

Referring to FIG 1 again, a nethod of cleaning the glass

pol i shing device 10 using the cleaning liquid according to the

present invention will be described. The polishing liquid is

first drawn fromthe polishing device 10. The polishing liquid

is drawn fromall parts other than a tank and a pipe that store

a new polishing liquid (not shown in the drawings). This is a

liquid renoving step. Next, the cleaning liquid is introduced

into the polishing device 10. The cleaning liquid in a m nimum

anount that allows the shower unit 14 to be operated may be

I ntroduced into the polishing device 10. However, the cleaning

i quid may be i ntroduced i n an anount that is equal to or nore than

that of the polishingliquid. Thisis becausethe polishingdevice

10 can be operated in the same manner as in a case of polishing

the glass 90. This is an injection step.

[ 0055]

The inside of the polishing device 10 is then cleaned. 1In

25
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t he cl eani ng, the polishing device 10i s operatedinthe same nanner

as in the case of polishing the glass 90. This is because the

cleaning liquid is circulated within the polishing device 10 and

all parts that are brought into contact with the polishing liquid

are cleaned. The shower unit 14 is also operated to spread the

cleaning liquid to the insides of the storage unit 12, the filter

14f, and the pipe 14b. The cl eaning may be perfornmed with the

cleaning liquid that is warned to a |liquid tenperature of about

30 to 50°C. This is because the higher the reaction tenperature

is, the nore dissolutions of the sludge by Al3+ is pronoted. The

reacti on tenperature needs to be, of course, equal to or | ower than

a tenperature at which a material for a part with the sl udge bei ng

fixed theretointhe polishing device 10 is not damaged. For this

reason, a cleaning device may be provided with a humdifier (not

shown). This is a cleaning step.

[ 0056]

At last, the cleaning liquid is drawn. This is aliquid

di scharging step. After the liquid discharging step, the

polishing liquidis introduced into the polishing device 10, and
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the glass 90 is polished again.

[ 0057]

Between the liquid renoving step and the i njection step, the

i nside of the polishing device 10 may be water-cl eaned with

cleaning water. More specifically, it is desired that the

cl eaning water be injected into the polishing device 10 i n which

the polishing liquidis drawn (cl eaning water i njectionstep), the

pol i shing device 10 be operated simlarly to the cleaning step,

and t he cl eani ng wat er be spread to details of the polishing device

10 (cleaning water circulating step). After that, the cleaning

water is drawn fromthe polishing device 10 (cl eani ng water

di scharging step). 1In the cleaning water discharging step, the

cl eaning water may be extruded by the cleaning liquid that is

injected intothe deviceinalatter injection step. Three steps

i ncluding the cleaning water injection step, the cleaning water

circulating step, and the cl eani ng water di schargi ng step nay be

collectively referred to as a water cleaning step.

[ 0058]

The cl eaning water used herein is desirably pure water.
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Cl eani ng wat er that does not contain at least Si is desired. The
wat er cl eani ng step has an effect of extrudingthe polishingliquid
remainedinthe pipeintheliquidrenovingstep. |If the polishing
liquid containing SiFs> ions remains in the polishing device, a
gelled colloidal silica (Si GxHO my be produced by a reaction
of Formula (1).

A%+ SiF® > ARG + SiOxH0 (1)

[ 0059]

The gelled colloidal silica beconmes a cause of clogging in
smal | tube parts of the shower unit 14 and the |ike. Therefore,
it is desirable that the water cleaning step be perforned until
i ons such as SiFs®> ions are sufficiently decreased.

[ 0060]

The I'i qui d di schargi ng step and arinsing step of rinsingthe
I nside of the polishing device 10 with water before introduction
of the polishing liquid my be perforned. |If the cleaning liquid
contai ning Al after cleaning remains in the polishing device 10
in the liquid discharging step after the cleaning step, the

concentration of alumnumions in the polishing device 10 is
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i ncreased during the introduction of the polishingliquidintothe
pol i shing device 10. Since the polishing liquidis richin
fluorine, alum numions remai ned after the cleaning are likely to
be ani oni c species such as AlF, and Al Fs?>, resulting in a cause
of generating the sludge. Accordingly, when the rinsing stepis
performed, the concentration of the alum numions as the cause of
t he sl udge can be decreased, and the generation of the sludge can
be decreased.

[ 0061]

In the rinsing step, a rinsing water is injected into the
pol i shing device 10 (rinsing water injection step), and the
pol i shing device 10is operatedtocirculatetherinsingwater into
the polishing device 10 (rinsing water circul ati ng step).

Di scharge of the rinsing water (rinsing water discharging step)
after that is included. 1In the rinsing water discharging step,
the rinsing water may be extruded by a polishing liquid injected
i n the next step.

[ 0062]

As described above, the cleaning liquid for the glass
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pol i shing device according to the present invention allows the

sl udge produced during polishing of a glass using the polishing

| i qui d contai ni ng hydrogen fluoride to be effectively renoved. By

t he met hod of cl eaning a glass polishing device according to the

present i nvention, thesludgeinthedetailedpartsinthepolishing

devi ce can be renobved. Wen the water cl eaning step and the rinsing

step are added, the generation of colloidal silica and the

generation of a sludge i medi ately after further operation of the

pol i shing device can be suppressed.

I ndustrial Applicability

[ 0063]

The cl eaning I'i qui d and t he cl eani ng net hod according to the

present invention can be suitably used in cleaning of a glass

pol i shing device for decreasing the thickness of a gl ass.

Ref erence Signs List

[ 0064]

10 gl ass polishing device
12 storage unit

14 shower unit
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14f

14p

16

20

90

pi pe

filter

polishing liquid punp

nozzl e

transporti ng nmeans

gl ass
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CLATIMS
1. A cleaning liquid for dissolving a sludge containing aluminum
and fluorine produced in a glass polishing device for polishing
an alkali~free glass containing Ba and Sr, the cleaning liquid
containing an Al1%+ ion, and as a source of the Al1%+ ion, containing

an aluminum chloride aqueous solution.

2. A method for cleaning a glass polishing device for polishing
an alkali-free glass containing Ba and Sr, the method comprising:

a liquid removing step drawing a glass polishing liquid from
the glass polishing device;

an injection step injecting a cleaning liquid containing an
A1%+ ion supplying agent into the glass polishing device;

a cleaning step cleaning the glass polishing device with the
cleaning liquid; and

a liquid discharging step drawing the cleaning liquid from
the glass polishing device,

wherein the cleaning liquid contains an aluminum chloride

agueous solution as a source of the Al%+ ion.
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3. The method for cleaning a glass polishing device according
to claim 2 further comprising a water cleaning step cleaning the
glass polishing device with cleaning water between the liguid

removing step and the injection step.

4. The method for cleaning a glass polishing device according

to claim 2 or 3 further comprising a rinsing step rinsing the glass

polishing device with water, after the liquid discharging step.
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