DESCRI PTI ON TI TLE OF | NVENTI ON METHOD OF PCLI SHI NG GLASS
SUBSTRATE AND PROCESS FOR 5 PRODUCI NG GLASS SUBSTRATE TECHNI CAL FI ELD
[ 0001] The present invention relates to a nethod for 10
polishing a glass substrate and process for producing a gl ass
substrate. BACKGROUND ART [0002] 15In recent years, glass substrates
are used in various industrial fields besides conventional
applications. In the field of varius@eglronic devices, for
exanpl e, gl ass substrates suitable for respective applications are
used. 20[0003] For exanpl e, personal conputers (PC) or the
| i ke are provided with a hard disk drive (HDD) or the like as an
external stigragerdeMyggTId general, the hard di sk drive has nounted
t hereon a nmagnetic disk which is known as a 25 storage for conputer
or the |i keribbeorngoet $ETNE SKL.ASES SWBSTRATE AND PROCESS FOR

5 PRODUCING GLASS SUBSTRATE

TECHNICAL FIELD
[{0001]
The present invention relates to a method for
10 polishing a glass substrate and process for producing a

glass substrate.

BACKGROUND ART
[0002]

15 In recent years, glass substrates are used in
various industrial fields besides conventional
applications. In the field of variocus electronic devices,
for example, glass substrates suitable for respective
applications are used.

20 [0003]

For example, personal computers (PC) or the like
are provided with a2 hard disk drive (HDD) or the like as an
external storage device. In general, the hard disk drive
has mounted thereon & magnetic disk which is known as a

25 storage for computer or the like. The magnetic disk has a



configuration in which a magnetic |ayer or the like is formed on an
appropriate substrate, for exanple, an alum num based al |l oy
substrate. [0004] 5In recent years, glass substrates which are

mat eri al s having high strength and high rigidity have been frequently
used in place of rigid brittle netal substrates. Further, the glass
substrates have attracted attention as substrates for magnetic disks
for a seryep, ARLLEALEOM, 1000 ] gt ic 1aEULL BETPRLE, i th, @
progress of grow ng nmenory capaC|ty'%ﬂ ar a2 skST rnCorder 1o

I ncrease IRy AANSh ¥ppt&od I OVEAGALA T eadi pgaaceur agy, and the
| i ke, higher-accuracy f?%tﬁ%ss a§ﬁﬁeen Jénanged ggﬁﬁtﬁe glass 15

substr at eq1fu@i nIROPEELEE 8l Bk, s@separdicularly, it has been demanded
that mcro-waviness largely affecting floating performance of

magnetic headg]is nore decreased. [0006] As a polishing nmachine for
produci ng such gl ass 20 substrates, patent docunent 1 discloses a
doubl &5 si ded pol i 3hi ngearac higwr s ¢dRewn subBsErgted Ovhildi ssxdoubl e- si ded
pol i shing machi ne 100 has a polishing carrier nmounting unit having an
i nternal gearriflsamavingunigeart 0 bhhiack &aieheatdidiiweamveorbeen
rotation at a predetermned rotation ratio, 25 and an upper surface
pl at e 103 fzmduantbversedirimas gsaataf rogidhbchtblie migtalesort nagtest.i on
reversely to each other wth this polishing carrier nmounting unit

t her ebet weBRTtIRT i st @ igeds sPbstansesabhvandint ALt faddestéPnt pe
upper surface glate 03 and the | ower surface plate 104 facing to

gl ass subSPPEFERTADSOPAALAHG CAriitefST187SFHVRMT AP HE B0 be

neshHQg eT ?gggent with the internal gear 101 and the sun gear 102
perform a g tary gear novenment. In this planetary gear novenent,

the polishing carg gl A% 0VES Wbl BrLghELE NG YL G koDl 1 tself
as its axis and novi ng
capacity of hard disks, in order to increase memory
density, to improve record reading accuracy, and the like,
higher-accuracy flatness has been demanded for the glass
15 substrates for magnetic disks, and particularly, it has
been demanded that micro-waviness largely affecting
floating performance of magnetic heads is more decreased.
[000¢6]
As a polishing machine for producing such glass
20 substrates, patent document 1 discloses a double-sided
polishing machine as shown in Fig. 10. This double-sided
polishing machine 100 has a polishing carrier mounting unit
having an internal gear 101 and a sun gear 102 which are
each driven for rotation at a predetermined rotation ratio,
25 and an upper surface plate 103 and a lower surface plate

104 which are driven for rotation reversely to each other
2



around the sun gear 102 as an axis. Both faces of the 10 gl ass
substrate 105 are concurrently polished with friction between the
polishing pads 106 and the gl ass substrate 105 caused by this

pl anetary gear novenent. In this doubl e-sided polishing machi ne 100,
it is necessary to nove up the upper surface plate 103, in order to
take out the polished 15 gl ass substrate 105 after the gl ass

substrat e 439 have ?%@@sﬁ?h%S&‘@QriépQdeting unit tRePObLSLY,

machi ne such as that described above, gl ass substrates are polished
whi | e sup@oliisgiag2@apseles esfé netcmbiasived ba Fheepobl sthadpass. As
such abrasives for glass substrates, for exanple, ceria particle
(ceri um oxiddagar pileke) 18brasd vidse almvesi Isuicdapear pilete 184 | faooimg to

di oxi de particle) abrasives are known. [0008] 253 ass substrates for
use in el &desenictLaEvrEes Bhd- t Feliskéngseeht Bere e jinpsategdoser ases

f ic disks. 3 d i bed above, are . required to have high
or eci o7 on Sinbeh PGRD DRI FSAISIRY HEre! 0o SUERBNE ONBREF (1 At the

devel opnent,, 5@%@”&090589%'}:& %rﬁl%n%ft%g%c'gfggg RoPgeat? hQr ¢R @duci ng
such a gl ass substrate or a nmethod o polTshing Tor producing the
substrat eplanetary gear movement, the polishing carrier 107 moves
while rotating on a center of itself as its axis and moving
around the sun gear 102 as an axis. Both faces of the
10 glass substrate 105 are concurrently polished with friction
between the polishing pads 106 and the glass substrate 105
caused by this planetary gear movement. In this double-
sided polishing machine 100, it is necessary to move up the
upper surface plate 103, in order to take out the polished
15 glass substrate 105 after the glass substrate 105 have been
polished.
[0007]
In polishing machine such as that described above,
glass substrates are polished while supplying a
20 predetermined abrasive to the polishing pads. BAs such
abrasives for glass substrates, for example, ceria particle
(cerium oxide particle) abrasives and silica particle
{silicon dioxide particle) abrasives are known.
[0008])

25 Glass substrates for use in electronic devices and

the like, such as the glass substrates for magnetic disks

3



[ 0009] Pat ent Docunent 1. JP-A-2008-103061 Patent Docunent 2:
JP- A- 2006- 265018 Patent Document 3: JP-A-2000-163740 10 PROBLEMS
THAT THE I NVENTION | S TO SOLVE

described above, are required to have high precision and
high quality, and there is severe competition in
development. Patent documents 1 to 3 disclose a process
for preoducing such a glass substrate or a method of

5 polishing for producing the substrate.
[0009]

Patent Document 1: JP-A-2008-103061

Patent Document 2: JP-A-2006-265018

Patent Document 3: JP-A-2000-163740

10 PROBLEMS THAT THE INVENTION IS TO SOLVE
(0010]

In glass substrate polishing methods such as that
described in patent document 1, the operation unavoidably
involves a time period ranging from the completion of

15 polishing in the polishing machine to the introduction of
the glass substrates into a next step (interval between
steps). In this interval between steps, drying spots C
caused by the abrasive generate on the surfaces of the
glass substrate 50 as shown in Fig. 11. These drying spots

20 C are causative of recording head crushing in the case of
glass substrates for magnetic disks, and are causative of
the occurrence of exposure defects in the case of photomask
substrates for semiconductor production. Such situation is
an especially serious problem in glass substrates for use

25 in electronic devices and the like.



[ 0010] In glass substrate polishing nmethods such as that
described in patent docunent 1, the operation unavoidably involves a
time period ranging fromthe conpletion of 15 polishing in the
pol i shing machine to the introduction of the glass substrates into a
next step (interval between steps). In this interval between steps,
drying spots C caused by the abrasive generate on the surfaces of the
gl ass subs%#ﬂﬁg 50 as shown in Fig. 11. These drying spots 20 C are
causative recordi ng head crushing in the case of glass substrates

for magnetic di Skggt%ﬁg &&é&kﬁaii‘ﬁ% fﬁ‘fat{eﬁ'é 86EURLELICE B SXRASUT €

defects in the ca phot omask substfates for sem conduct or

product i Orga3eh aSpluabt Ofni Se @M APRRGIAL! ¥oSShi U8 PIPO! M heHl ass
substrates for 'use 25 in electronic devices and the |like. [0011]

Pat ent docwgel gRtandt pat SRk c AOTMTRIT p%ld@ﬁ(iﬁgbe ARG, A these
predeterm ned ingredient to an abrasive in order to heighten the

pr eci sb on defcupeht shang. nboweviesndddhase 5 idoadnent Be agenddit idi exded
to elimnate the generation of spots such as that described above.
[0012] Undewrtehesehcas cuimst atessyikiche aboventi on provi des a net hod for
polishing a gl ass substrate, which enploys a 10 silica abrasive and
whi ch can [P@dd¢e spot generation on gl ass substrates after a
polishing step while maintaining polishing efficiency and thereby

hei ght eni ng t he o¥rdeE isTsa vd igluass286pSt r Bhesinent fidmalrogiddace.

method for polishing a glass substrate, which employs a

10 silica abrasive and which can reduce spot generation on
glass substrates after a polishing step while maintaining
polishing efficiency and thereby heightening the quality of
the glass substrates as a final product.
MEANS FOR SOLVING THE PROBLEMS

15 {0013]

The present invention relates to a method for
polishing a glass substrate which comprises polishing the
glass substrate with a glass substrate polishing machine,
the method including a step of injecting a silica abrasive

20 and a high-boiling solvent having a boiling point of 150°C
or higher (hereinafter often referred to simply as a high-
boiling solvent) into the glass substrate polishing machine
in a final glass substrate polishing step. Incidentally,
the term "final glass substrate polishing step" means the

25 polishing step which is the final of one or more polishing



MEANS FOR SCOLVI NG THE PROBLEMS 15[ 0013] The present
invention relates to a nethod for polishing a glass substrate which
conpri ses polishing the glass substrate with a gl ass substrate
pol i shing machine, the nmethod including a step of injecting a silica
abrasive 20 and a high-boiling solvent having a boiling point of 150C
or higher (hereinafter often referred to sinply as a high-boiling
solvent) into.th l.ass._substrate polishing chine in a,final glass
substrate S&?Ip!ss ﬁ'!%ngesfsgrﬁ.au ?1%? deht alg ﬂslatsﬁ_e s{trzglsﬁ]rafien ?fb?}éqs%g

PUDSI T 2t € RTHAR. DSl ERdIRARS (S £380) LERLOG: S SRl Ll 3oLRC
final of one or nore polishin steps to beé conducted on the glass

substrat e fpQl L3RLRIsABEPENE. mWHaxehimea%éfstﬁ b&;ﬁﬁe taken
out fromthe glass substrate polishing machine after the final

pol i shi ng pshepnifigt 5888 £5 rehdOrORRT 3 @RBerCsfeps 2 ©. &l £aNI NY
step, and is never subjected to a further polishing step. [0014] In
the st®ep efieknjifct sogpa &Sid iTa mbrasisu®janted BboR- beithd sol vent
into the glass substrate polishing 10 nachine, a m xture of the
silica abpasivbiagdstée. hi gh-boiling solvent nay be injected or the
silica abrasive and the high-boiling solvent nmay be injected w thout
bei ng ni xd@0fiéget her.

In the step of injecting a silica zbrasive and a

high-boiling solvent into the glass substrate polishing

10 machine, a mixture of the silica abrasive and the high-
boiling solvent may be injected or the silica abrasive and
the high-boiling solvent may be injected without being
mixed together.
[0013]

i5 The present inventors have found that the spot
generation can be reduced or prevented by using a polishing
slurry prepared by incorporating a high-boiling solvent
into a silica abrasive. The invention has been thus
achieved.

20 [0016]

There are cases where inclusion of a foreign
substance into a polishing slurry results in the damages of
glass substrates during a polishing step. The inventors
have found that the generation of such damages can be

25 reduced or prevented by using a polishing slurry prepared



[ 0015] 15The present inventors have found that the spot generation
can be reduced or prevented by using a polishing slurry prepared by
i ncorporating a high-boiling solvent into a silica abrasive. The

i nvention
where inc
results i

has been thus achi eved. 20[ 0016] There are cases
| usion of a foreign substance into a polishing slurry
n the damages of gl ass substrates during a polishing step.

The [ nventgy s RRYBoLauadyt Dag; Lhe, SENGIALIATBE $HED damppes, can be

25 reduce

or prevente y usl hi'ng 'sl'urry prepare by

g a po

i ncor por atyyd1g s@ai gh-boi ling solvent into a silica abrasive. [0017]
The invention includes: a process for glass 5 substrate production

using the

retigd for polishing a glass substrate of the invention;

and a gl ass substrate or a glass substrate for nagnetic di sk each

produced

5

10

15

20

25

using thehe invention includes: a process for glass
substrate production using the method for polishing a glass
substrate of the invention; and a glass substrate or a
glass substrate for magnetic disk each produced using the
production process.

ADVANTAGES OF THE INVENTION

[0018]

According to the invention, spot generation on a
glass substrate after a polishing step is reduced. It is,
therefore, possible to heighten the quality of the glass
substrate as a final product without adversely influencing
the steps to be conducted after completion of the
polishing.

[0019]

Incidentally, in the case where silica particles
such as colloidal silica are used as an abrasive, the spots
left after the polishing step are difficult tc remove as
compared with spots formed from ceria particle abrasives.
The reasons for this are as follows. The glass substrates
for use in magnetic disks or the like are mainly
constituted of silicon dioxide, and the spots constituted

of silica particles, e.g., colloidal silica, are likewise



production process. ADVANTAGES OF THE | NVENTI ON 10[ 0018]

According to the invention, spot generation on a glass substrate
after a polishing step is reduced. It is, therefore, possible to
hei ghten the quality of the glass substrate as a final product

wi t hout adversely influencing 15 the steps to be conducted after
conpl etion of the polishing. [0019] Incidentally, in the

case wher e 5ickiy€A:0ar LECLeR; SHEMhAS GR!0 dal . shlded gre d1sed gsan

abr asi ve, e spots e polishing step are cul't to

renove as (conpaLed Yhip @p@g%ﬁw&ew rao%%ﬁ&'halp hd € G AL AR 1V

The reasons for this are as ows. “The ass substrate or ust in

nmagnetic dhsks 29" Eh?.!iﬁé%EH&%HH%?”ééparateﬁ?”?ibﬁUE@Q Plagid | 1 con
di oxi de, and the spots constituted 250f silica particles, e.qg.,

col | oi dal sgbktgatear e idRWcsBer BOAAS | tHd etk OfundidicRN ofisawidg. iht
is therefore difficult to renove only these spots by a chem cal
renovihg techai guetSotd #sraeivgs deels abehtogtsepast vion fdiynitde

gl ass substrate. On the other hand, the cerium oxide enployed in 5
ceria parendl ehahrasi vies dods mdirasdneal arsi Freonfthmoxilie andbikence,
the ceria abrasives are free fromthat problem Furthernore, the

ceri um oxi Herpzernigtes den@eginyp hajdeapaavickee grarariadlly dieareser of

about 0.5 to 2 pm whereas the
average particle diameter of about 0.5 to 2 pm, whereas the

silica particles such as colloidal silica have a small size
10  with an average particle diameter of generally about 0.005
to 0.3 pm. Because of this, the spots caused by silica
particles are difficult to eliminate even by physical
removal such as, e.qg., wiping with a sponge. Consequently,
when silica particles such as colloidal silica are used as
15 an abrasive as in the invention, it is especially useful to
diminish spots by using a high-boiling solvent in the final
polishing step.
[0020]
In addition, in the case where silica particles
20 such as colleidal silica are used as an abrasive, inclusion
of a foreign substance into the abrasive is apt to result
in damages through the polishing step as compared with
ceria particle abrasives. However, by using a high-boiling
solvent in the final polishing step, the damages can be

25 effectively reduced. Consequently, the addition of a high-



silica particles such as colloidal silica have a small size 10 with
an average particle dianeter of generally about 0.005 to 0.3 pm
Because of this, the spots caused by silica particles are difficult
to elimnate even by physical renoval such as, e.g., wiping with a
sponge. Consequently, when silica particles such as colloidal silica
are used as 15 an abrasive as in the invention, it is especially

ful t i.m.ni_sh ts b i . hi gh- hoi.l i L t i the fi
ol 1 Shi ng Srianor G638RNE oA AT e T 4o S B LGk | ¢ st 16184 1
particles s%?:hS‘é%hcaiﬁﬂiég' daj; siliga e ggegn.agbggsepé asi ve,
inclusion o a orelgn su stance Into the abrasive IS ap’t to result

i n damages through the polishing step as conpared with ceria particle
abr asi ves. However, by using a high-boiling solvent in the final

pol i shi ng ptrep, pkberdameaesor aperdwatkect i vel y reduced. _
Consequently, the addition of a high- boiling solvent is especially
usef uls3whgmogilica particles such as colloidal silica are used as an
abrasi ve. BRI EF DESCRI PTI ON OF THE DRAW NGS 5[ 0021] Fig. 1
is a flow chart shbgi nj iss pr ddess chaear dhogihg 4 herdauentdcan riidhg
produci ng a gl ass substrate for magnetic disk.

to the invention for producing a glass substrate for

magnetic disk.

Fig, 2 is a sectional view of a double-sided

10 polishing machine according to the invention for a glass
substrate for magnetic disk.

Fig. 3 is a flow chart showing the procedure of
treatment with the double-sided polishing machine according
to the invention for a glass substrate for magnetic disk.

15 Fig. 4 is a graphic presentation showing an
experiment for comparing polishing spot generation on glass
substrates.

Fig. 5(a) and Fig. 5(b) are photographs of
peripheral parts of polished glass substrates obtained

20 using polishing slurries into which a foreign substance has
come. Fig. 5(a) is a photograph of the substrate obtained
in the case where the abrasive was a cerium oxide particle
abrasive; Fig. 5{b) is a photograph of the substrate

obtained in the case where the abrasive contained colloidal

25 silica.



Fig. 2 is a sectional view of a double-sided 10 polishing nmachine
according to the invention for a glass substrate for magnetic disk.
Fig. 3 i1s a flowchart show ng the procedure of treatnent with the
doubl e- si ded polishing nachine according to the invention for a gl ass
substrate for magnetic disk. 15Fig. 4 is a graphic presentation

show ng an experinent for conparing pol i shing spot generation on

| bstrat 5 h t h f
geffzhzraf Lgrfz 8?9 of | £ %aﬁﬁg§%%@ﬁﬁgpﬂaFé§ o%gﬁf%% %”ﬁ5|ng
i shi | nt o_whj f t h 5
e b phot dar A R oAb libkte e Sl al RhBRE “etier S, (o'
abrasi ve Yas AnGELLIMAXAe O Ll ARMASLYEL H 0. w20 B dy

phot ograph "o substrat e obtaine the case wher Brasi ve

cont ai ned ogﬁldleoFgﬁlzlgﬁé'éﬂ)faaslvé:'agld Qn' %ha Egggewﬁgeav'{wet as%%g' ts

of an investigation on the frequency of damage generation (nunber of
damages) h@nkagngasgommgi@bityiyﬁa@a3|ve was a cerium oxide particle

abrasive and in the case where the abrasive 5 contained coll oi dal

silica. Fig. 7 is a table showing the results of a
comparison in the frequency of damage generation between
the case where glycerine was added to a colloidal silica
slurry and the case where glycerine was not added thereto.

10 Fig. 8 is a table showing the results of a
comparison in frictional resistance between the case where
glycerine or ethylene glycel was added to an abrasive
containing colleidal silica and the case where neither
glycerine nor ethylene glycol was added thereto.

15 Fig. 9 1s a table showing the results of an
examination in which glycerine was added to a collcidal-
silica-containing abrasive in various concentrations and
the polishing rates (polishing efficiencies) corresponding
to the respective concentrations were determined.

20 Fig. 10 illustrates the double-sided polishing
machine described in patent document 1.

Fig. 11 is a view showing a glass substrate having

polishing spots adherent thereto.

25

10



Fig. 7 is a table showing the results of a conparison in the
frequency of damage generation between the case where glycerine was
added to a colloidal silica slurry and the case where glycerine was
not added thereto. 10Fig. 8 is a table showing the results of a
conparison in frictional resistance between the case where glycerine
or ethylene glycol was added to an abrasive containing coll oidal
silica and[bggziase where neither glycerine nor ethylene glycol was
added thereto 5Fig. 9 is a table showing the results of an

exanipatiop !n Mhhﬁgo@lﬂgﬁ%érgk‘%%%iﬁﬁy@ﬂtEBHaare described below &nthe

col | oi dal silica-contalning abrasive in various concentrations an

pol i shi ng Jeates LROLLBBLOG-LT £ Cd NG RN G0 a@gmﬁgg Ng 112 tRehoa
respective concentrations were determ néd. "20Fig. 10 illustrates the

doubl e- si ded pokikshsigs fBLHe Neo DESGMPRF kRePBLEBht 496 URMtthk
Fig. 11 is a view show ng a gl ass substrate having polishing spots
adher et plrecets. £f8b glHR2Hubstrate prodediornds ohet herdmvient 2GR
are described below in detail by reference to acconpanyi ng draw ngs.
The et hodpbdicgbasstsubstiate Qassshiubgtohtebetd nvenproresred tWwhHeh
a polishing machine, such as color filter substrates,
photomask substrates, and glass substrates for thin-screen
TVs. However, the polishing method and production process
10 are especially suitable for use in producing a glass
substrate for electronic device which is required to have
high precision and high quality. In the following
embodiment, a glass substrate for magnetic disk is produced
as an example of the glass substrate for electronic device.
15 [0023]
A process for producing glass substrates for
magnetic disk 10 (hereinafter often referred to simply as
glass substrates) is explained by reference to Fig. 1.
This process for producing glass substrates 10 generally
20 includes a shape-processing step, a polishing step, and a
cleaning step. 1In the case where there are two polishing
steps, the following process is typical. Namely, the
process for glass substrate production including two
polishing steps typically has:

25 (1) a shape-processing step (S1);

11



5 process for glass substrate production of the invention are
applicable to various gl ass substrates to be processed with a
pol i shing machi ne, such as color filter substrates, photonask
substrates, and glass substrates for thin-screen TVs. However, the
pol i shing met hod and production process 10 are especially suitable
for use in producing a gl ass substrate for electronic device which is

required to have h p£? ?éggjgﬁg_ghetlgug In the foll ow ng

enbodi ment, a gla s subs "is produced as an

exanpl e of the glg§§ §up§%g@Iéig gggggboqgg)deV|ce 15[ 0023]

A process for producing glass su tes for magnetic disk 10

(hereinafter oftengfefesseshd i @mhmgagtgba§§4puh§&jates) i's
expl ai ned by reference to Fig. 1. Thi$ process for produci ng gl ass

substrates 10 genesﬁléységbﬂduaugyﬁing gbaﬁe(@5p9e55|ng step, a
polishing step, and a cleaning step. In the case where there are two

pol i shh ng [90eps, the followi ng process is typical. Nanely, the
process for glass substrate production including two polishing steps

typi cally has: 25[Hg shafmpequescesgi agest épl) 3l ;a (¥p aLfirst
polishing step (62); (3) a first cleaning step (63); (4) a second
polishingp§ﬁépréﬁg)a QHEY BT @lssconstdbeteahe nyl stepr (S5Mpls;0824] The
shape-processing step (Si) is a step of
glass substrate having a diameter of 65 mm, and comprises a
cutting-out step of forming a through-hole (inner hole) at
10 a center of a rectangular sheet glass to process to a
circular glass, a chamfering step of subjecting edges (the
line of intersection of a main surface and an inner
peripheral end surface forming the through-hole and an
intersecting point of the main surface and an outer
15 peripheral end surface) of the circular glass cut out to
chamfering treatment, a step of polishing an inner
periphery and an outer periphery to a mirror surface, and a
grinding step of adjusting the thickness of the glass
substrate to 110% or less of the thickness of a final
20 product (to 699 pm or less, when the final plate thickness
is 635 um). Incidentally, the main surface means a cyclic

part including a £front surface and a back surface of the

glass substrate 10,

25

12



preparing a circular glass substrate 10 (for exanple, a glass
substrate having a dianmeter of 65 nm and conprises a cutting-out
step of formng a through-hole (inner hole) at 10 a center of a
rectangul ar sheet glass to process to a circular glass, a chanfering
step of subjecting edges (the line of intersection of a main surface
and an inner peripheral end surface form ng the through-hole and an
intersectquzgqint of the main surface and an outer 15 peripheral end
surface) of thé circular glass cut out to chanfering treatnent, a
step of polishing j rd n r i.nhery.

mrror surface, aﬁﬁn%ﬁﬁgﬁﬁﬁﬁﬁékgggﬁMg% gé?ﬁs??%é't%ﬁ?t I ?Lﬁ%%gagf t he

gl ass subgifr ahe §02d4030wsctLss f itheubheekBEsso Ofo i dhftad 20
product (to 699 pmor |less, when the final plate thickness is 635

pm . | nci derbamhbyt bieusdid $Wd e sEa88 polYShisy paddhimiclaudi ng a
front surface and a back surface of the glass substrate 10. 25

[ 0025]5 describéa tdmeef, rigtequddy Seicugistep €529, cdieetrdoncid ace of
the gl ass substrate 10 is subjected to polishing treatnent by using a
doubl e- si gbdrpofdshehemedie mei20 shirdeser phethé at#rylaherledss rieduci ng
a fine convex-concave shape formed on the main surface of the tabular
gl ass in the shape-preresssing sstesp (680)) trobbealabt eta listial rthehe
mrror-finished pain surface. [0026] 10Specifically, in the first

pol i shi ngM&FERTTED)LshRA it UrLa6&rf or med using a ur et hane

pol i shi ng ng for exanple, a rigid urethane foam pad, while
supplying[ g}ia abrasi ve containing cerium oxi de having an average

partigl e size of 0,5 RM L9143, 0:RM pLNet he doupl 651 ded pol ishi ng

polishing is performed using a urethane polishing pad, for
exampie, a rigid urethane foam pad, while supplying a ceria
abrasive containing cerium oxide having an average particle
size of 0.5 pm to 2.0 pm, in the double-sided polishing

15 machine 20 described later. Incidentally, the decreased
amount of the plate thickness decreased (polishing amcunt)
is typically from 20 pm to 65 um. Like this, the main
surface of the glass substrate 10 is polished by the
polishing treatment in the first polishing step (S2), and

20 thereafter, polishing treatment in the second polishing
step (S4) described later is performed, thereby being able
to obtain the mirrcr-finished main surface for a shorter
period of time.

(00271
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15 machi ne 20 described later. Incidentally, the decreased anmount of
the plate thickness decreased (polishing amount) is typically from 20
pmto 65 pm Like this, the main surface of the glass substrate 10 is
pol i shed by the polishing treatnent in the first polishing step (32),
and 20 thereafter, polishing treatnent in the second polishing step
(54) described later is perforned, thereby being able to obtain the

mrror-finished i.n surface for shaqr.ter riod of time, [0027]
Subsequent 'y, i nngﬁgs??]ﬁ%?t%’ealrﬂ ng'Ss éﬁsfsgiﬁa’ﬁﬁ%g F ER gt rate 10
whi ch has f.ini.s i rst polishing.st.e 5 i s,cl eaned. .For
exanpl e, ltagg’sgﬁggrtgggémi?\gw}ﬁ%s%l}l}aﬁa%éﬂlsaege%‘é?g%ﬁ St PP % d

or a strong.al kabi §Si§%§§ﬁé&”rn?%r,Eggﬁéle, ul f%ﬁf%ﬂdq H@%gﬁﬁ sequent

second polishing step which'is't SO-Ca inal” p hi ng,
the gl ass subst Lates, 19 @see 2% 233l Bctheodoublessigled xar
pol i shing machine 20 10 and the main surfaces thereof are polished so
as to fesulst perfargesi red surface roughness. The main surfaces of the
gl ass substrates 10 are thus mrror-finished. In this enbodi nent

expl ai ned [lo@e8] S4 corresponds to the final polishing step. 15[ 0029]
Specifically, in the second polishing step (34), polishing is

per formed usi ng almur@tdandeseajussiti sgcpad, pbbi skekandtesp a SHAuedehpad,
whil e supplying a silica abrasive (abrasive containing silica
partiCIesﬁscéhﬁaﬁﬁf¢@ﬂ%ﬁdiﬁiﬁal polishing, the glass substrates 10

are mounted again in the double-sided polishing machine 20
10 and the main surfaces thereof are polished so as to result
in a desired surface roughness. The main surfaces of the
glass substrates 10 are thus mirror-finished. In this
embodiment explained here, S4 corresponds to the final
pelishing step.
15 [0029]

Specifically, in the second polishing step (S4),
polishing is performed using a urethane polishing pad, for
example, a suede pad, while supplying a silica abrasive
(abrasive containing silica particles) containing silica

20 particles having an average particle diameter of from 10 nm
to 100 nm, in the double-sided polishing machine 20
described later, and the surface roughness (Ra) measured by
using an AFM (atomic force microscope) is adjusted, for

example, from 0.05 nm to 0.3 nm. Incidentally, the

14



20 particles having an average particle dianmeter of from10 nmto 100
nm in the doubl e-sided polishing machine 20 described |ater, and the
surface roughness (Ra) neasured by using an AFM (atom c force

m croscope) is adjusted, for exanple, fromO0.05 nmto 0.3 nm

I ncidentally, the decreased anount of the plate thickness decreased
(polishing amount) is typically from0.3 pmto 3 pm [0030]

The silic i_vie _| d i art.i.cl,es and a_5_ di spersion
nediun1(t3%%%%%%eﬁ ﬁg?gby,ggngﬁé (é%ﬂ%ﬂﬁ?ﬁgfﬁgrg?ﬁﬁ?%ﬁf nts

accordi ng t:he ;nec i . idi.canpariicles tained in
the sili ca‘%blrl}a%glil\g}g gg‘rggéy% olgreag%ﬁalnﬁ%glylsyéfﬁo ioéﬁ %lhehgl?ég}%p'

substrat es.gob®;The silica particles preferably are colloidal silica
or funed silica. Mire preferably, the silica particles are coll oida

silica. In the casgeWselfc£aldidlale Shlcieaesr sfued sdddcadsS Jhsed,
t he surface roughness of the glass substrates is nore reduced as

conpar Bd wlitspetrbéonasedbfim 16: ywisi drd. 164, heratell) |, canpandy cd@sca W&t her
colloidal silica anong these is used, the glass substrates conme to
have a congigdedabhysradoucediirsurfadher oeglssisyt hrough the poli shing.
[ 0032] 20In case where the silica particles contained in the silica
abrasi ve H&P8lan average particle dianeter, as deternined by the
| aser diffraction/scattering nmethod, smaller than 5 nm there is a
possi bility that Potishiing errtdcdrey cAngainedckedde Siildies y.
Consequentb¥, fromthe ' ,

abraslve serve to mechanically polish the glass substrates.

10 The silica particles preferably are colloidal silica or
fumed silica. More preferably, the silica particles are
colloidal silica. In the case where colloidal silica or
fumed silica is used, the surface roughness of the glass
substrates is more reduced as compared with the case of

15 using other silica particles. When colloidal silica among
these is used, the glass substrates come to have a
considerably reduced surface roughness through the
pclishing.

[0032]

20 In case where the silica particles contained in the
silica abrasive have an average particle diameter, as
determined by the laser diffraction/scattering method,
smaller than 5 nm, there is a possibility that polishing

efficiency might decrease slightly. Consequently, from the

25 standpoint of preventing polishing efficiency from being

15



25 standpoi nt of preventing polishing efficiency frombeing reduced
by too small an average particle dianeter of the silica particles,
the average particle dianeter of the silica particles is preferably
5 nmor larger, nore preferably 10 nmor larger. On the other hand,
in case 5 where the silica particles have an average particle

di anmeter larger than 300 rimor when the silica particles have an

cuerage Pl sl dATRLeteLel 9o 4082000 et L acgeL Lhap dgo, i m

then there 1s a possi ha

slightly im&%ggg@&%&@g; ahg? g%%%;}a{%&gl%{ hggﬁue'r aég%ea”w“t

of scratches. sequent preéventi ng the

gl ass SUbSéi"l@.Tc%Splgrrgﬁfbﬁ?@Engs redieaddn, suntage RLEREL! Ynd ity ough the

pol i shing by too large an average particle dianetef of the silica

particl es pridreranerage paréiclerdianebsrcpé dMgedhsid,i Ga Baski cl es
is preferably 300 nmor snaller, nore preferably 200 nmor snaller,

most ps ef ewhalrky th@0shmies samticres [H2Q33hnl aveasge Wigreidhe content
of silica particles in 20 the silica abrasive is |ower than 0. 1% by
mass or wegamehercdareat theey e3F0 irs loawehehhahe 184 bicarass-torc le@wer
than 3% by mass, then there is a possibility that the polishing of
t he gl ass heusstnasesratghparisila dienetelri ghrgdectleasedh molorshi ng
efficiency or a slight increase in polishing 25 resistance.
ConsequentlBygefr BRpf hk0Q thdgdiait there is a possibility that the

polishing might result in slightly increased surface
10 roughness or a slightly larger amount of scratches.
Consequently, from the standpcint of preventing the glass
substrates from being reduced in surface property through
the polishing by too large an average particle diameter of
the silica particles, the average particle diameter of the
15 silica particles is preferably 300 nm or smaller, more
preferably 200 nm or smaller, most preferably 100 nm or
smallex.
[0033]
In case where the content of silica particles in
20 the silica abrasive is lower than 0.1% by mass or when the
content thereof is lower than 1% by mass or lower than 3%
by mass, then there is a possibility that the polishing of
the glass substrates might result in a slight decrease in
polishing efficiency or a slight increase in polishing

25 resistance. Consequently, from the standpoint of

16



preventing too |l ow a content of silica particles fromresulting in a
decrease in polishing efficiency or an increase in polishing
resi stance, the content of silica particles is preferably 0.1% by
mass or higher, nore 5 preferably 1% by mass or higher, nost
preferably 3% by mass or higher. On the other hand, in case where the
content of silica particles is higher than 40% by mass or when the
content thereof is 3 @6b¥ mass_ or there is a possibility that
h

hi_gh .
the silicATREPEEEDE FPGNICha ST PhcPbated RISELHSS TIRD 4
lt, thi Ll .ab i - \ b i ffi It t
resul . sygtL g, AL aRlUR JTY e aBlohengeLepro b T gy t Lo

handl e. Consequéen e standpoin preven e silica

abrasi ve fmegFQsa;ng | D61 £a56d 11 Mis$GARL! ytﬁe!c+@&éﬂt9'b5@ Ganggnt of

silica particles, the content” of silica particles 1s 15 preferably

40% by nmagarekclovers prie pnafieabky n304e 0y SBSS Hed OWRSre [0034] In
this second polishing step (S4) in thisS enbodi nent’, a high-boiling

sol verg repeeseabef by 19 weasd e 2Qghsri nhest esk-d MiadiRe :doukl Raskded
pol i shing machi ne 20, which will be described later. The hi gh-boiling
sol vent may heégher ectoed thet othhe pahdshimgamchiheeesepar abgetynt reom
t he abrasive. Usually, however, the high-boiling solvent is m xed
wi th the ablasaveaanicldre irsedulgbhamt thehi 0% gy 2t sd wrr wheoantakni ng
the high-boiling solvent is injected into
content thereof is 30% by mass or higher, there is a
possibility that the silica abrasive might have an
10 increased viscosity. As a result, this silica abrasive may
be apt to gel or be difficult to handle. Conseguently,
from the standpoint of preventing the silica abrasive from
being increased in viscosity by too high a content of
silica particles, the content of silica particles is
15 preferably 40% by mass or lower, more preferably 30% by
mass or lower.
[0034]
In this second polishing step (S4}) in this
embodiment, a high-boiling solvent represented by glycerine
20 is injected into the double-sided polishing machine 20,
which will be described later. The high-boiling solvent
may be injected into the polishing machine separately from
the abrasive. Usually, however, the high-boiling solvent

is mixed with the abrasive and the resultant polishing

25 slurry containing the high-boiling solvent is injected into

17



the polishing machine. Details of step (54) will be explained |ater.

[ 0035] Subsequently, in the second cleaning step (S5), the 5 gl ass
substrate 10 which has finished the second polishing step (54) and
thereafter taken out fromthe doubl e-sided polishing machine 20 are
cl eaned. For exanple, ultrasonic cleaning is conducted using water
and a detergent, strong acid, or strong alkali. 10[0036]

The proce for .preducin | ass subst.rates for eti,c .disk 10 in

t he inven%%gnpgﬁgﬁBanﬂo?g%gl%%hs?F%géﬁgsoge?FEFI t@rgﬁobﬁhe process
descri bed abhoue, dhe pLpduction process nmay be any process so long as
it at 15 I'east includes the final polishing step. The production
process myy;oizBgl ude the step of polishing the inner-periphery end
surface and thé outer-periphery end surface, or may include the step

of additionally pohhsdiuhding e Rneustasss. c2OAO0RY st (s5), the
doubl e- si ded polishing machine (glass substrate poli1shing nmachine) 20

to be sedladst Bebitrste pod ivahidly Bt i052heanths esasshdpaldishimnagst ep
(S4) is explained next. As shown in Fig. 2, the double-sided 25

pol i shi ngsmaphi{8¢) 28ndf thdweed fheentiakenconpr £ses he addukelre -2t dealr
hol di ng the gl ass substrate 10, and an upper surface plate 22 and a
| ower sur padééshing en@dhisd 2P care Ird ednieden Faor axemgtliconulévesseliy to
each other with the glass substrate 10 therebetween. Polishing pads
24 and 25CAPaNERAghl B e fMedey yRteRean@perdeipnaid plsdreng2 and

t he , .
aclid, or strong alkali.

10 [0036]

The process for producing glass substrates for
magnetic disk 10 in the invention should not be construed
as being limited to the process described above. The
production process may be any process so long as it at

15 least includes the final polishing step. The production
process may include the step of polishing the inner-
periphery end surface and the outer-periphery end surface,
or may include the step of additionally pclishing the main
surfaces.

20 [0037]

The double-sided polishing machine (glass
substrate polishing machine) 20 to be used in the first
pelishing step (S2) and second polishing step (S4) is
explained next. As shown in Fig. 2, the double-sided

25 polishing machine 20 of the invention comprises a carrier

21 for holding the glass substrate 10, and an upper surface
i8



5 lower surface plate 23 facing to glass substrates 10. [0038] In
order to mount and take out the glass substrate 10 before and after
the polishing treatnent, the upper surface plate 22 is novable up and
down against the lower 10 surface plate 23, and during the polishing,
t he polishing pads 24 and 25 are constituted so as to be reversely
rotatable while being brought into abutting contact wwth the nmain
surface ofuit | syb e i t 3l : L, K

conventi or?all‘ab%o%tﬁ31 g?usji gegéﬁg%i Ss&higfn%&ér;;ﬂcl%?c%e%foghé% hlgalltlzrkg? d9]fl"ﬁ1ne
carrier 2lkdrmydhatiohatrederdnf i velaadp ddneruppen sHefgrespl ate 22
and the |l ower surface plate 23, using the internal gear 101 and the
sun gear Hi®sihrack aPetkacdbervemn. f Folishatgomadd 2 pmedetermrened
rotation ratio. [0039] 20The polishing pad 24 nounted on the upper
surface ple®® PPuahgdt pe PRFFSHhdFadresrmsunfedeonlate 3dvward the
surface pl.ate 23 each have, f d.in the surface thereof, grooves
havinggapﬂfﬁ?FnﬁPé?ﬁc?h% 3 ?négﬁg%qfﬁﬁufodﬁ BESeTBFLIHEES i nterval
in a Iatt%%%3§rrangenent. Due to this 25 constitution, the abrasive
or polishing sﬂurry can be distributed to the whole glass substrates

10 1 polishing. chiosdewldh ousveha beBobed thatsaraoues feed ot

be al ways di sposed in attice arrangenent and can’ be di sposé n

any desireqd BeEgPECAElart¥ AR 18sH1hBCRE QmShE VEG I may be
di sposed so as to exteﬁ% radiallgkg Erén?theece%§£§'o f%ﬁgﬁﬁgfishing

pad 24 or sa2rheweptatdez DutLmddaHIRNGEY andl H8RaLd¥EI M HL AR YTRY
be spirally disposed so that the radius-direction |ength thereof

- gradudl | y sur€aeasgbats aIB t v eltirahgt @var fol heh D ertiRerddiiehying
Furt hernore, the arrangenment of grooves in the 10 polishing pad 24
nount ed opathe2dipped JurdrEc eopisdatiau22dneedasoto bee atavmyrsellye sane as
t he arrangenent of grooves in the

rotatable while being brought into abutting contact with

the main surface of the glass substrate 10. Incidentally,

like the conventional double-sided polishing machine 100 of

15 Fig. 9, the carrier 21 may be rotated relatively to the
upper surface plate 22 and the lower surface plate 23,
using the internal gear 101 and the sun gear 102 which are
each driven for rotation at a predetermined rotation ratio.
[0039]

20 The polishing pad 24 mounted on the upper surface
plate 22 and the polishing pad 25 mounted on the lower
surface plate 23 each have, formed in the surface thereof,
grooves having approximately the same width and disposed at
the same interval in a lattice arrangement. Due to this

25 constitution, the abrasive or polishing slurry can be

distributed to the whole glass substrates 10 in polishing.
18



pol i shing pad 25 nmounted on the | ower surface plate 23. [00401 As the
pol i shing pads 24 and 25, use can be nmade of 15 polishing pads nade
of all materials including nonwoven-fabric, velour, and suede-like
pol i shi ng pads and ones nmade of fibers or a resinous naterial or a
conposite material conposed of these, besides the polishing pads
descri bed above. Fbmever as pol i shing pads especially for producing

20 gl ass subs netlc rec nmedi um whi ch have a
surface rdﬁbﬁ%ﬁ?@ QHSUF fr%ﬁ1ﬁp%ﬁ§)éh%QJQ§°?Vﬁﬁ1nF?dlgobr%?erred to
use suede-l.i ke p I|sh|n§ gds orned roma

ne

partlculeualwaﬁgo yareth fBant - and HHARGS eeﬁnﬁpgsg?%nb?ate of 0
15% | 99% Q0411
to AN A R gRSLUG dosLtasti Sy, dipdyl US};&% S 9%1 e

A typi cal procedure o

pol i shi ng)ofmctufivtetae gee%s ﬁw% mgﬁdyef&g seaghi eg g:Q‘hér?d | e

bel ow by reference Fig shown in Fig rocedur

treat nent suickh thii @eﬁeébl 8 %&eqi&llssmrﬁ,g pqactw ngr29s h@&ﬂaﬁdl)tr?e
substrate nounting step (SAl); (2) an upper-surface plate noving-down
step (SA2)kutel) parppResyl i zatHcenarcoel of ajisvsd ey A3 kpirally
disposed so that the radiuSmdirecfion length thereof
gradually increases from the center toward the outer
periphery. Furthermore, the arrangement of grooves in the
10 polishing pad 24 mounted on the upper surface plate 22 need
not be always the same as the arrangement of grooves in the
polishing pad 25 mounted on the lower surface plate 23.
[0040]
As the polishing pads 24 and 25, use can be made of
15 polishing pads made of all materials including nonwoven-
fabric, velour, and suede-like polishing pads and ones made
of fibers or a resinous material or a composite material
composed of these, besides the polishing pads described
above. However, as polishing pads especially for producing
20 glass substrates for magnetic recording medium which have a
surface roughness of about from 0.05 nm to 0.2 nm, it is
preferred to use suede-like polishing pads formed from a
polymer foam, in particular, a polyurethane foam, and

having a compression rate of 0 to 15% and a compressive

25 elasticity modulus of B0 to 29%.

20



10(4) a main polishing step (SA4); (5) a pressure reduction-speed
reduction step (SA5); (6) an upper-surface plate noving-up step
(SAG; and (7) a substrate taking-out step (SA7). [0042] 15First,

gl ass substrates 10 are nounted on the carrier 21 (SAl), and the
upper surface plate 22 is noved down (SA2) after the nounting of the
gl ass substrates 10. Subsequently, while supplying an abrasive or
both an ab(ﬂﬁkge and a high-boiling solvent or a polishing slurry 20
pr epar ed bg MXi ng an abrasive with a high-boiling sol vent

(hereinafter, t hegez%%%g%% Wl ¥ ¢ fetﬁ_lgr E)gﬁcggugg %ﬁ? a{t%eeqect c."),

t he polishing pad 2 e upper surface ate e polishing

pad 25 of @mhlogwersgaiﬁgﬁi@wtﬁ@? t@aree,d%mghgﬁ&@&opgpﬁﬁ gWth

the gl ass substrates 25 10 and the rotation of the upper surtface

plate 22 apgnigwebo sHréastapiad &23d By Relrbatgde apd elgrapegd
whil e pressing the pads 24 and 25 agai nst the gl ass substrates 10

( SA3) . 5 Subseguenhl yigpokj sthagpiccpnduelfed rbatmengi weth tiHms peri od
(SA4). Thereafter, the rotational speed of the 5 upper surface plate
22 and | owenubierbadedpbht eh 28y inmahddeced and:the pressure is reduced
(SAS) . After stopping, the upper surface plate is noved-up (SAG and
t he gl ass (Subst pabetrde aneurtizken step f(G8M the carrier 21 (5A7).

(0043)
{(2) an upper-surface plate moving-down step (SAZ2);

(3) a pressurization-acceleration step (SA3):

10 (4) a main polishing step (SA4d);

(5} a pressure reduction-speed reduction step (SAB);
(6) an upper-surface plate moving-up step (SA6):; and
(7) a substrate taking-out step (SA7).

{0042]

15 First, glass substrates 10 are mounted on the
carrier 21 (SAl), and the upper surface plate 22 is moved
down {S5A2) after the mounting of the glass substrates 10,
Subsequently, while supplying an abrasive or both an
abrasive and a high-boiling solvent or a polishing slurry

20 prepared by mixing an abrasive with a high-boiling solvent
(hereinafter, these are inclusively referred to as
“"abrasive etc."), the polishing pad 24 of the upper surface
plate 22 and the polishing pad 25 of the lower surface
plate 23 are brought into contact with the glass substrates

25 10 and the rotation of the upper surface plate 22 and lower

21



10The treatnment procedure described above is conducted in (2) the
first polishing step (52) and (4) the second polishing step (84)
shown in Fig. 1. Each polishing step is perforned while supplying the
predet erm ned abrasive etc. to between the polishing pads 24 and 25
of 15 the doubl e-sided polishing machine 20 as descri bed above. In
the invention, a high-boiling solvent represented by glycerine is

used in the.sgcandipebi shi ng ﬁf@ia(t%ﬁ arfy GRS 1ePhods By 1 ., used

in the final polishing step, and a silica abrasive Is Used as the

abrasi ve igtelsBifigStaR. p28s Specidd cad laya ihseMmhbegbegi naing: Qft 48 o
second polishing step (84) or fromthe mddle of "this step, a

hi gh- boi | i(3g330l v@utbsd udryieGt @dlishonhet yeesndirer 20ldcshiangipads 24
and 25 of the doubl e-sided polishing machi ne 20 either separately
fromthe &bmaspeeiod (®A4he frhemeaftarpotihshiswh2Drellushbeepr epated by
m xi ng the solvent with the abrasive. [0044] The

hi gh- boi | bpgesobvehace opbete e ctred laveansadiate vieldias 2he sef f ect of
preventing the abrasive fromdrying. This solvent hence prevents the
abrasi ve FPBAFSSvapdrie myearindr yisngedbced ¢BADl et Adireof sthppsegond
polishing step (54), and the tinme period required for the abrasive to
vapori ze FBedPYR@EsSEaIrEe Birfdi®ongedoX8dcBRpAPRY wittth Wenwd@sisonal

steps. Consequently,. the generation qof polishing spots (Fig. 11
cauged by Bg5§?5%g1kﬁcﬁ rﬁf%%? e %ﬁ?grgﬁ? ?ﬁé%&é;13§tgﬁ@%5efoae t he

gl ass sub gggg s are introduced into the next cleaning step can be
r educed. F f The presence of polishing spots such as those shown

10 The treatment procedure described above is
conducted in (2} the first polishing step (82) and (4) the
second polishing step (84) shown in Fig. 1. Each polishing
step is performed while supplying the predetermined
abrasive etc. to between the polishing pads 24 and 25 of

15 the double-sided polishing machine 20 as described above.
In the invention, a high-boiling solvent represented by
glycerine is used in the second polishing step (S4) in this
embodiment, i.e., used in the final polishing step, and a
silica abrasive is used as the abrasive in this step.

20 Specifically, from the beginning of the second polishing
step (S4) or from the middle of this step, a high-boiling
solvent is injected into between the polishing pads 24 and
25 of the double-sided polishing machine 20 either
separately from the abrasive or in the form of a polishing

25 slurry prepared by mixing the solvent with the abrasive.
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15 in Fig. 11 may adversely influence various steps succeeding the
polishing step (e.g., the step of renoving spots is necessary). There
also is a fear that such spots nay deteriorate the quality of glass
substrates as a final product. According to the invention, the
generation of 20 polishing spots, which nmay exert such adverse

i nfluences, is reduced. [0046] The hi gher the boiling point,
the nore H?% gh boiling solvent is effective in inhibiting the spot
25 gener at éaused by abrasive drying. Consequently, the boiling

poi nt thereof is ‘i’ﬁg%f?éh%cgiﬁnfp%{:ogv@h%b%é FL S]’Jgéc@é@&%%harﬁnq s

typically 350C or lower; nore t oi l'ing

sol vents hawiiRgva thheﬁe o ect afr WeleGhthchavechbestf ecie OErJnPr m ng

a thicker 5 liquid filmbetween the substratées and each polishing pad

or adheri pgyiiagt hersibsddaieds henpeopeetehhe SHOHYAASe ERBRE 1S
hence a possibility that such a high-boiling solvent m ght reduce

pol i shi ngvagsirstangeandddt pivey diterefcbnpilentynodt necdhaseeald
pol i shing. Consequently, the 10 nol ecul ar wei ght thereof is
pr ef er abl pyo3@6hong| step, {3y e Ppreefidveakiline?2p8rbdod| pevenl redhdfdrs the
typically 50 or higher. [0047]
abrasive to vaporize to dryness can be prolenged as
compared with conventional steps. Conseguently, the
generation of polishing spots (Fig. 11) caused by abrasive
10 dfying in the interval between steps before the glass
substrates are introduced into the next cleaning step can
bé reduced.
[0045]
The presence of polishing spots such as those shown
15 in Fig. 11 may adversely influence various steps succeeding
the polishing step (e.g., the step of removing spots is
necessary). There also is a fear that such spots may
deteriorate the quality of glass substrates as a final
product. According to the invention, the generation of
20 pclishing spots, which may exert such adverse influences,
is reduced.
[0046]
The higher the boiling point, the more the high-

boiling solvent is effective in inhibiting the spot

25 generation caused by abrasive drying. Conseguently, the
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In case where the anount of the high-boiling solvent added
(proportion in terns of percent of the mass 15 of the high-boiling
solvent to the sumof the nmass of the abrasive and the nass of the
hi gh-boiling solvent) is snmaller than 0.1% by nass, there is a
possibility that the effect of preventing drying m ght be
insufficient. Consequently, fromthe standpoint of obtaining a

ffici 2Q dryi ng- tive, ef t he t of th o
cufl1 lent 20 CYLRg-er Ly ol ol LPS amunt ol Lig sqgec
| . Ont th hand, | th t of the hjgh-
2rer. O BSeHIST oM [ RbAp e A Ie S gL lTE D,
I1Gylo i . [P b 5 f t chi
cause por it B90hsgeLl o o g sboth e B danee ol eatoni e

aggregat i gR1and1R-e¥eNLh O INe B asdi e f %9%891\4%13%”% hﬁﬂ@ﬁ; dgg o

catching fire, the anmount of the high-boiling so

pref erabl y 1 20%iby i MRASSe OfcdPWale st 3@WRt 206 Lhen Nb@h:soLRPIdANY
solvent to be added is nore preferably in the range of from™0.1% by

mass to0 400%bHePBAG, tANthd Ss@MRITaTYe tpr phetabt yrhd st anaee of
fromO.5%by mass to 3.0% by mass. [0048] 10Hi gh-boiling sol vents

cont ai ni nGhany O baeceora morssibidricwy lthgtospsh Hnel gh-vairEimear bonyl
groups, one or nore ether bonds, and one or nore ester bonds have
excel | ent sedvebt | night nrehecargtcdri sised assastisperaidn.avedi wneof t he
abrasi ve. Exanpl es of high-boiling solvents which contain
efficiency of mechanical polishing. Consequently, the
10 moleéular weight thereof i1s preferably 300 or lower, more
preferably 200 or lower, and is typically 50 or higher.
[0047]
In case where the amount of the high-boiling
solvent added (proportion in terms of percent of the mass
15 of the high-boiling solvent to the sum of the mass of the
abrasive and the mass of the high-beoiling solvent) is
smaller than 0.1% by mass, there is a possibkility that the
effect of preventing drying might be insufficient.
Consequently, from the standpoint of obtaining a sufficient
20 drying-preventive effect, the amount of the high-boiling
solvent to be added is preferably 0.1% by weight or larger.
On the other hand, in case where the amount of the high-
boiling solvent added is larger than 20% by weight, the

solvent may cause particle aggregation or bring about the

25 danger of catching fire. Consequently, from the
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15 any one of one or nore hydroxyl groups, one or nore carbonyl
groups, one or nore ether bonds, and one or nore ester bonds and

whi ch have a boiling point of 150C or higher and a nol ecul ar wei ght
of 300 or |ower include 1- hexanol (157, 102), 1-heptanol (176, 116),
et hyl ene gl ycol 20(198, 62), propylene glycol (187, 76),

1, 3- propanedi ol (214, 76), 1,4-butanediol (229, 90), 1,5-pentanedi ol

242, 104 h l, | | 1 i
glacetone%gi 5 e%%Ggfygﬁgyg gT%QFRﬂ%%%%§¥%%ékg§§ %Onlﬁ%g) I
d hyl 194, .120 d h
monoet hyl CaGiTe S0 LAt e gl b nd dri e knel WBLINE OF SRR D,

162), trieihyl e[Eergla}ﬁSQ t(8§8théﬁ@?h an][bg]l]% % QBHSBE%OE‘B@Q&&J 136,

132). The nunérals i'n the parenthesls ng each sol vent nane are

b0| l i ng p?r@tfe@égllgf 263 ggdmg@g e&yllajwélyel Obfel Qu&ﬁzg_erof 043 -

is preferred that the high-boiling solvent should be a solvent

cont ai §i NGine ngr sBRKenbyed oy | adfPSs rRecapserkhhisl $0i v ee hanhge
better solubility in water, is lowy toxic, and does not cause

pol i shi ng gfad réims ol at bprmaé.@ ﬁxa@@&&yohagel,veﬁaslgoman Mg t wo or
nore hydroxyl groups and having a boiling point of 150C or higher and
a nol ecul arefeirghfyoin300e oradgmert ifichude 5&t hyl maes gty cdl Q% prnopyl ene
glycol, 1, 3-propanediol, 1,4-butanediol, 1,5- pentanediol, hexyl ene
gl ycol, gmgéérine, and triethylene 15 glycol. Mre preferred exanpl es
t hereof include ethylene glycol, propylene glycol, and glycerine.

Et hyl ene d°P881, propyl ene glycol, and gl ycerine, when added to

silica abra3|ves do not. i nhibit the di sp erS|b|I|tg of the particl es.
10 High-boiling sclvents containing any of one or more

hydroxyl groups, one or more carbonyl groups, one or more
ether bonds, and one or more ester bonds have excellent
solubility in the water used as a dispersion medium of the
abrasive. Examples of high-boiling solwvents which contain
15 any one of one or more hydroxyl groups, one or more
carbonyl groups, one cor more ether bonds, and one or more
ester bonds and which have a boiling point of 150°C or
higher and a molecular weight of 300 or lower include 1-
hexanol (157, 102}, l-heptanol (176, 116), ethylene glycol
20 (198, ®2), propylene glycol (187, 76), 1,3-~propanediol
(214, 76), 1,4-butanediol (228, 90), 1,5-pentanediol (242,
104}, hexylene glycol (197, 118), glycerine (290, 92),
diacetcne alcohol (168, 116), diethylene glycol (245, 1086),
diethylene glycol monomethyl ether (194, 120), diethylene

25 glycol monoethyl ether (202, 134), diethylene glycol
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20[ 0050] Al t hough the high-boiling solvent can be used in al
polishing steps (e.g., the first and second polishing steps), the
solvent is used at least in the final polishing step (second
polishing step), which is conducted just 25 before the taking-out
step. [0051] The invention will be explained below in detail by
reference to Exanples of the invention and Conparative Exanpl es.

Comst it ot MSARERAOH QeRgE, PR G oMEA ot A AR g b PEad L
Pol i shi ng ;3pOL -GeRBLALERP] acetate (154) 9RI§T taLd NMERhigat Eznt *aﬁe

effect of preventing'the generatlon of pollshlng spots, a fi

pol i shi ng pst-epth@sWast§ PG LS s %lv‘e@xtoﬂgmﬁa§§e @oppiﬂgsmdlgut
slurry prepared by adding glycerine as a high-boiling solvent to a

silica abr@siive cant ghdimel&dllion weaghitcliasowhkeh were col | oi dal
silica (colloidal-silica abrasive) or using, in another case, the
col | oi®lal -[®i0kie¢a abrasive to which no
It is preferred that the high-boiling solvent
should be a solvent containing two or more hydroxyl groups,
because this solvent has better solubility in water, is
lowly toxic, and does not cause polishing pad dissoclution.
10 Examples of solvents containing two or more hydroxyl groups
and having a boiling point of 150°C or higher and a
molecular Qeight of 300 or leower include ethylene glycol,
propylene glyceol, 1,3-propanedicl, 1,4-butanediol, 1,5-
pentanediol, hexylene glycol, glycerine, and triethylene
15 glycol. More preferred examples therecf include ethylene
glycol, propylene glycol, and glycerine. Ethylene glycol,
propylene glycol, and glycerine, when added to silica
abrasives, do not inhibit the dispersibility of the
particles.
20 [0050]
Although the high-beoiling solvent can be used in
all polishing steps (e.g., the first and second polishing
steps), the solvent is used at least in the final polishing

step (second polishing step), which is conducted just

25 before the taking-out step.
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15 hi gh-boiling solvent had been added, and whether these two cases
resulted in a difference in the nunber of glass substrates having
pol i shing spots was exam ned. After conpletion of the final polishing
step, the glass substrates were taken out fromthe polishing machine,
20 allowed to stand for from1 mnute to 10 m nutes, and then cl eaned
with water and a detergent. Thereafter, the nunber of gl ass
substrateqdm%qhng pol i shing spots adherent thereto was counted. In
the polishing slurry, the amount of the glycerine added was 2. 9% by

mass based on therpassnntith WAl @calkaskyhed THEL1SS Er danditt igns
were conpletely the sane in the two cases. [0053] In the case whére

the col | oird@erehkkCac abkanbVes tef ThehiieReA@iBhoAnB Ot biprrHalveent such
as glycerine, had been added was used in the final polishing step,

0. 68% of Ekemglass StHstiratees isunf Roeld podt Sk Ngrafotucgener aking ( 768
substrates/ 113,000 substrates). On the other hand, in the case where
t he podi shiimgtsHuteytmente st g iglopceriineheagolDowsey Bxamdiesf.i nai

polishing step, 0.13% of the glass substrates suffered polishing spot
gener ati od003%8!substrates/ 12, 000 substrates). It was thus ascertai ned

t hat the frequenCﬁ of polishing spot generation in the case where
gl ycerine had beehl§$¥cdrPorrared riis FoheshimanSRet tdpnerstigsd where

gl ycerine had not_been, i ncorpor at ed. £0054] ,
In order to investigate the effect of preventing

the generation of polishing spots, a final polishing step

10 was conducted using, in one case, a polishing slurry
prepared by adding glycerine as a high-boiling solvent to a
silica abrasiﬁe containing silica particles which were
colloidal silica (colloidal-silica abrasive) or using, in
another case, the colloidal-silica abrasive to which no

15 high-boiling solvent had been added, and whether these two
cases resulted in a difference in the number of glass
substrates having pelishing spois was examined. After
completion of the final polishing step, the glass
substrates were taken out from the polishing machine,

20 allowed to stand for from 1 minute to 10 minutes, and then
cleaned with water and a detergent. Thereafter, the number
of glass substrates having polishing spots adherent thereto
was counted. 1In the polishing slurry, the amount of the

glycerine added was 2.9% by mass based on the mass of the
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Separately fromthe conparison test given above, an experinent was
made in which the addition of ethylene glycol or propylene glycol, as
a glycol solvent, was 20 conpared with the case where neither of

t hese sol vents was added. Conditions under which addition of no
solvent resulted in a frequency of polishing spot generation of 6
substrates/ 340 substrates were used. As a result, the addition of

oDy R DNERE.OY G0e [RRUL! 8okl Rof2 ILAANENGM R IROLLEN N

spot generation o substra i tion of

2. 9% by rnggﬁeeggygggetggygggegesulted |n a frequency of polishing
spot generation of O substrate/17 substrates. It was ascertai ned that

the additim@pseff the solvent was able to considerably reduce the 5
frequency of spot generation. [0055] Li kewi se, conditions

under which additignciod desesalheart thesubl edidal asirasiennasife to
pol i shing spot generation of 76 substrates/423 substrates were used

to 10 Bxamhieht he htghthail irgf sk15%ny sneRSapr gbytenindgl yeel beds a

result, the resultant frequency was 5 substrates/ 945 substrates.

[ 0056] |t acddadbeaseesed riom il fiesll pelgshéngabose, thai8% of the
glass substrates suffered polishing spot generation (768
substrates/113,000 substrates). On the other hand, in the
case where the polishing slurry containing glycerine was

10 wused in the final polishing step, 0.13% of the glass
substrates suffered polishing spot generation (16
substrates/lZ,OOdrsubstrates). It was thus ascertained
that the frequency cof polishing spot generation in the case
where glycerine had been incorporated was lower than in the

15 case where glycerine had not been incorporated.

[0054]

Separately from the comparison test given above, an
experiment was made in which the addition of ethylene
glycol or propylene glycol, as a glycol solvent, was

20 compared with the case where neither cf these sclvents was
added. Conditions under which addition of no solvent
resulted in a fregquency of polishing spot generation of 6
substrates/340 substrates were used. 2As a result, the

addition of 1.5% by mass ethylene glycol resulted in a

25 frequency of polishing spot generation of 0 substrate/170
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15 according to the invention, spot generation on glass substrates
whi ch have finished a polishing step can be reduced and the quality
of the glass substrates as a final product can be hei ghtened w t hout
adversely influencing the steps to be conducted after conpletion of

t he polishing. 20[0057] [Test for Conparing Polishing Mar Generation]
Subsequently, a foreign substance was added to each of a

col | oi dal 'ﬁiﬂs‘t&%t@@raéh?ﬁetf*}@d £EII4MO% dg Al ﬁ§5¥eetﬁyf[jer§ ese

abrasi ves were used to polish glass substrates. 25 The polished gl ass

substrat egMRLE @%aioed i@rathﬁ‘ecﬁl&lﬂ!ﬁlﬂf of0 onegﬁhhﬁnép@h.a ation
(polishing damages). In this test, a polishing machi ne having suede

pads was wsed bﬁbéﬁﬂdﬂéﬁpobmlsﬁfw:éﬁ 10ckPas Ascdhe feitedt the
substance, a glass cullet having an average particle dianeter of 7 pm
was 5 addedidinian afoun:d obldeOramsblpprootonattiefdis BsiveiucEne hisl ow
rate of each abrasive was 100 cc/mn. [0058] Figs. 5 (a)
and (b) sHowaphotygehpssoofgperigiemal parts of substrates polished
under those conditions. Fig. 10 5(a) shows the case where the

abr asi ve WA8>fhe cerium oxi de abrasive, while Fig. 5(b) shows the
case where the abrasive was the colloidal-silica abra5|ve Fig. 6
shows t he frequeney<tizmedYdders: vodernivber ididdpaged) nen each

case. It mai f ound fron1éhe res lts of this test that in
solvent resulte requency of polishing spot

generation of 76 substrates/423 substrates were used to
10 examine the addition of 1.5% by mass propylene glycol. As
a result, the resultant frequency was 5 substrates/945
substrates.
[0056]
It can be seen from the results given above that
15 according to the invention, spot generation on glass
substrates which have finished a polishing step can be
reduced and the quality of the glass substrates as a final
product can be heightened without adversely influencing the
steps to be conducted after completion of the polishing.
20 [0057]
[Test for Comparing Polishing Mar Generation]
Subsequently, a foreign substance was added to each
of a colloidal-silica abrasive and a cerium oxide abrasive,
and these abrasives were used to polish glass substrates.

25 The polished glass substrates were examined for the number
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15 the case of using the abrasive containing colloidal silica,

forei gn-substance inclusion is apt to result in damage generation.

[ 0059] A conparison in the frequency of danage generation 20 was then
made between the case where glycerine, a high-boiling solvent, was
added to a colloidal-silica abrasive and the case where gl ycerine was
not added thereto. The results of this conparison test are shown in

ps00r o vt e hiadl LALLDE TeskLLRLRl dllml HhAly IDeAd) Lo

25 of given amounts of eri generation. '0060]

A conpar i seun i dh iy ﬁufaicfil@ﬁle BQw’éiﬁ&ﬁ%@d@ﬁ%ﬁé‘%s“ﬁ%db%%@qéﬁ case

where glycerine or ethylene glycdl was ed to a colloida ica

abrasive ajuhitdMangase Whekead Ne ther rekeliBRSSuUMESaAdded: theikto. The
results of this conparison test are showmn in Fig. 8. It was found

fromthe rasuldts hakihbi ant esérif@tpd e addidibastet 897 ven wadunt of
gl ycerine or ethylene glycol reduces the coefficient of friction.
10[ 0063] added in akuambentros®,l gh YT erdgre ppas odddednht 8bdasive. The
colloidal-silica abrasive in various concentrations, and the

pol i shi ng Flawvegatpobishany #pfasiencizes)lidorccegmpondi ng to the
respectiv%d%%g?entrations were determ ned. The results

Figs. 5 (a) and (b) show photographs of peripheral
parts of substrates polished under those conditions. Fig.
10 5{a) shows the case where the abrasive was the cerium oxide
abrasive, while Fig. 5(b) shows the case whexe the abrasive
was the colloidal—silicﬁ abrasive. Filg. & shows the
frequency of damage generation (number of damages) in each
case. It was found from the results of this test that in
15 the case of using the abrasive containing colloidal silica,
foreign-substance inclusion is apt to result in damage
generation.
[0059]
A comparison in the frequency of damage generation
20 was then made between the case where glycerine, a high-
boiling scolvent, was added to a colloidal-silica abrasive
and the case where glycerine was not added thereto. The
results of this comparison test are shown in Fig. 7. It
was found from the results of this test that the addition

25 of given amounts of glycerine inhibits damage generation.
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15 of this conparison test are showmn in Fig. 9. It was found fromthe
results of this test that the addition of 5% by mass gl ycerine
results in a decrease in polishing rate. [0062] Those results may be
sumari zed as follows. 20 Conpared to cerium oxi de abrasives, use of
colloidal-silica abrasives is nore apt to result in mar generation

t hrough the polishing step when a foreign substance has cone

t herei nto. ver, by using a high-boiling solvent in the final
pol i shing step, the damage generation can be reduced. 25It is thought

that the additionpofokhgr soby e fﬁ%%atlh%esﬁggéﬁ&ﬁgfﬁ Afeif rn'#a%ié on

and enabl es the foreign substance to be effectively arged from

the polishiigieRadsheConseaneaEd Yol vdk iR GASRtAl1HSENG1 fcol was
colloidal-silica abrasive, to add a high-boiling solvent is

especi al | yachiedsebub beradsea podi sihinGgulamee ganethéi Ofs§athdes
inhibited thereby. It is, however, noted that when the high-boiling
sol vend i sreexbesspietleaddeds taaddde dddedicdal Fise | tecsan latsr asi wéist he
polishing rate (polishing efficiency) decreases. 10[0063) To sum up,
t he anountcopparhechi ghsboité nghaol VentFitgn Be atideths Lovegulfavedtse as
to be preferably in the range of fromO0.1% by nmass to 20% by nass
fromthe $eaHdpsi af Bhrigi fesh sHiaig 196l isskliifgospof sa criven immung 5
damages. The ampunt of the high-boiling solvent to be added is_ nore
pr ef er abl $HYReERBEr ARget¥ 1§D B Iy CHh, Bpdvass £8e4ceed Hichands ofeven
nor e pref%gggLXOLn the range of fromO.5%by mass to 3. 0% by nass.

10 [0061]

Furthermore, glycerine was added to a colloidal-
silica abrasive in varioué concentrations, and the
pelishing rates (polishing efficiencies) corresponding to
the respective concentrations were determined. The results

15 of this comparison test are shown in Fig. 9. It was found
from the results of this test that the addition of 5% by
mass glycerine resulis in a decrease in polishing rate.
[0062]

Those results may be summarized as follows.

20 Compared to cerium oxide abrasives, use of colloidal-silica
abrasives is more apt to result in mar generation through
the pelishing step when a foreign substance has come
thereinto. However, by using a high-boiling solwvent in the
final polishing step, the damage generation can be reduced.

25 It is thought that the addition of the solvent reduces the
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[ 0064] 20The timng of injecting the high-boiling solvent, the anount
of the solvent to be injected, etc. in polishing steps are not
particularly limted. By adding the solvent to the abrasive fromthe
begi nning of the final polishing step, the polishing step can be
simplified. This nmethod 25 was used in the Exanples. Wen the

hi gh-boi ling solvent is added only to that portion of the abrasive

Step. the S BTCt R RrSRe Bl 1 Caryent T8 Getiom SR

reduced. Ald heugh rbBe: LoYenyi 9thd iR %%%@Sﬁ@@;u stti on of

gl ass substrates for magnetic disks, the kind o rates is

not |imtednseq@bassysubstfid esadOlormgneli & dbsksidadhesimvantion is
especially suitable ?or the gl ass substrates for el ectronic devices

whi ch are abequtived to hayea MYh{¥eQiisigoBoanenhi g8 gewdd£31.1,10[ 0065]
The invention should not at all be construed as being [imted to the
enbodi rentusededcbebeadsaboyi stand; amages gendrat Lat | @ns wan e biade
therein unless the nodifications depart fromthe spirit of the
i nventi ontheBpbP66]It is, howeVhirs appbdctdorwlien bdsedigh-Bapanege
Pat ent Application 2008-174551, filed on July 3, 2008, the
solvent is excessively added to the colloidal-silica
abrasive, the polishing rate (polishing efficiency)
decreases,

10 [0063]

To sum up, the amount of the high-boiling solvent
to be added is regulated so as to be preferably in the
range of from 0.1% by mass to 20% by mass from the
standpoint of diminishing polishing spots or polishing

15 damages. The amount of the high-boiling solvent to be
added is more preferably in the range of from 0.1% by mass
to 4.0% by mass, even more preferably in the range of from
0.5% by mass to 3.0% by mass.

[0064]

20 The timing of injecting the high-boiling solvent,
the amount of the solvent to be injected, etc. in polishing
steps are not particularly limited. By adding the solvent
to the abrasive from the beginning of the final polishing

step, the pelishing step can be simplified. This method

25 was used in the Examples. When the high-boiling solvent is
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contents thereof being herein incorporated by reference. | NDUSTRI AL
APPLI CABI LI TY 20[ 0067] The invention can heighten the
quality of glass substrates as a final product w thout adversely

i nfluencing the steps to be conducted after conpletion of the
polishing. The invention is hence useful for the 25 production of
various glass substrates, in particular, the glass substrates for

el ectroni g deyi %ﬁiy"‘@bcﬂh% epcsleawq et tt@leh%%agg% @Ef% Oiegrhcg%% hi gh

gquality, such as glass substrates magneti ¢ di sks 10 and

509l ass substtatg 20doubl s d@&&gtmldfsf&hagfﬁﬁsml ﬁ@l@@}yprpge st%ﬂf%%%
pl ate 23l ower surface plate 24 and 25polishing pad
amount of the high-boiling solvent to be used can be
reduced. Although the invention is suitable for the
5 production of glass substrates for magnetic disks, the kind
of glass substrates is not limited to glass substrates for
magnetic disks. The invention is especially suitable for
the glass substrates for electronic devices which are
required to have high precision and high quality.
10 [0065]

The invention should not at all be construed as
being limited to the embodiments‘described above, and
various modifications can be made therein unless the
modifications depart from the spirit of the invention.

15 [0066]

This application is based on Japanese Patent
Application 2008-174551, filed on July 3, 2008, the
contents thereof being herein incorporated by reference.
INDUSTRIAL APPLICABILITY

20 [0067]

The invention can heighten the quality of glass
substrates as a final product without adversely influencing
the steps to be conducted after completion of the

polishing. The invention is hence useful for the

25 production of various glass substrates, in particular, the
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The invention clainmed is: 1. A nethod for polishing a glass
substrate, conprising polishing the glass substrate with a gl ass
substrate polishing nmachine and: injecting a silica abrasive and a
hi gh-boi Il i ng sol vent having a boiling point of 150 C. or higher into
t he gl ass substrate polishing machine during final polishing of the
gl ass substrate wherein the high-boiling solvent is in an anmount of
fromO. 1% mass..to_4.0% mass based on t.he to mass of the
RraRa L RET PR T

. al
hi gh- boi | i g BolVert “&mg ot ¥ CEhradiVeces %l?ﬁeaﬁﬁtﬁ%%u$¥ﬁd

g bor T1oto SV -8 es! dant Navidin St euPirWB R ST 300 or
| ower . :%UBQ%%E%%EhQQIfﬁé%ﬂ?#iéhaﬁéﬁéi gl ass substrate according to

claim 2, wherein the high- I ng vent is a solvent conprising one
or nore of{gusdnoxyl groups, ether bonds, carbonyl groups, and ester

bonds. 4. The nmethod for polishing a glass substrate according to
claim3, wlers@idnsphe hi ghyhaid isigs3alavent is a sol vent conprising two
or nore hydroxyl groups. 5. The method for polishing a glass

substratezficcordi ng to clddublls-aihedepplibeihyghadieidd ng sol vent is
in an anount of from 0.5% by mass to 3.0% by nmass based on the tota
mass of tR&& hi gh-boiling wolerersurdndet héasel i ca abrasi ve. 6. A
process for producing a glass substrate for a magnetic disk, said
process c@lprising: (a) 1 gnifheegbdssesubstrat e bet ween an upper
surface plate and a | ower surface plate of a glass substrate

pol i shi ng2fa@Rfing? wher eiiPE&EHGf PEHe pl ates has a pol i shing pad;

(b) carrying out final polishing of both sides of the glass substrate
whil e supplying a silica abrasive and a hi gh-boiling solvent having a
boiling point of 150 C. or higher between the polishing pads of the
upper surface plate and | ower surface plate, after said (a) nounting
the gl ass substrate; and (c) taking out the glass substrate di sposed
bet ween the upper surface plate and the | ower surface plate fromthe
gl ass substrate polishing nmachine, after said (b) carrying out final
polishing of both sides of the glass substrate, wherein the

hi gh-boiling solvent is in an anount of fromO0.1% by nass to 4. 0% by
mass based on the total mass of the high-boiling solvent and the
silica abrasive. 7. The process for producing a glass substrate for
magneti c di sk according to claim®6, wherein the silica abrasive has
silica particles and the silica particles are colloidal silica.
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8. Die nmethod according to claim1, wherein the abrasive silica
consists of silica particles wherein the silica particles have an
average particle diameter of from10 nmto 100 nm 9. The process
according to claim®6, wherein the abrasive silica consists of silica
particles wherein the silica particles have an average particle

diameter of fTagidnhitntclidd iom

1. A method for polishing a glass substrate, comprising
polishing the glass substrate with a glass substrate polishing
machine and:

injecting a silica abrasive and a high-boiling solventhaving
a boiling point of 150° C. or higher into the glass sub-
strate polishing machine during final polishing of the
glass substrate wherein the high-boiling solvent is in an
amount of from 0.1% by mass to 4.0% by mass based on
the total mass of the high-boiling solvent and the silica
abrasive.

2. The method for polishing a glass substrate according to
claim 1, wherein the high-boiling solvent is a solvent having
a molecular weight of 300 or lower.

3. The method for polishing a glass substrate according to
claim 2, wherein the high-boiling solvent is a solvent com-
prising one or more of hydroxyl groups, ether bonds, carbonyl
groups, and ester bonds.

4. The method for polishing a glass substrate according to
claim 3, wherein the high-boiling solvent is a solvent com-
prising two or more hydroxyl groups.

5. The method for polishing a glass substrate according to
claim 1, wherein the high-boiling solvent is in an amount of
from 0.5% by mass to 3.0% by mass based on the total mass
of the high-boiling solvent and the silica abrasive.

6. A process for producing a glass substrate for a magnetic
disk, said process comprising:

(a) mounting the glass substrate between an upper surface
plate and a lower surface plate of a glass substrate pol-
ishing machine, wherein each of the plates has a palish-
ing pad;

(b) carrying out final polishing of both sides of the glass
substrate while supplying a silica abrasive and a high-
boiling solvent having a boiling point of 150° C. or
higher between the polishing pads of the upper surface
plate and lower surface plate, after said (a) mounting the
glass substrate; and
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(c) taking out the glass substrate disposed between the
upper surface plate and the lower surface plate from the
glass substrate polishing machine, after said (b) carrying
out final polishing of both sides of the glass substrate,
wherein the high-boiling solvent is in an amount of from
0.1% by mass to 4.0% by mass based on the total mass of
the high-boiling solvent and the silica abrasive.

7. The process for producing a glass substrate for magnetic
disk according to claim 6, wherein the silica abrasive has
silica particles and the silica particles are colloidal silica,

8. The method according to claim 1, wherein the abrasive
silica consists of silica particles wherein the silica particles
have an average particle diameter of from 10 nm to 100 nm.

9. The process according to claim 6, wherein the abrasive
silica consists of silica particles wherein the silica particles
have an average particle diameter of from 10 nm to 100 nm.
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