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(57) Abstract: Provided is a method for manufacturing a granulated body in which a component present in exhaust gas discharged
from a glass melting furnace can be reused as a raw material of alkali-free glass, and a heating and drying step performed for the re-
use is obviated. Exhaust gas (G1) resulting from a process for melting a raw material of glass containing a boron component is
brought into contact with contacting liquids (L1, L2), and treatment liquids (S1, S2, S3) in which the boron component of the ex-
haust gas (G1) is dissolved are obtained. In a treatment liquid tank (14), magnesium hydroxide is added to a mixture of the treatment
liquids, and a liquid containing the boron component and a magnesium component is obtained. A granulated body is manufactured
by preparing a granulated liquid using the liquid, and a raw material powder for manufacturing alkali-free borosilicate glass is granu -
lated in the presence of the granulated liquid.
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F | mol/L 0 0.15

KX1DERICRIND LIS, A1 ~6DVWITNEHHZIHICZEND R
7% (B) . & (S) . 8L VEHR (C 1) ZFEICHREL. ERRD—
BME L THATESZKEIROIRETERT 5 ENTE S,

e, FHFE L TRMINZKBIEY TR0 LRKERETHY . KR
EEMARE LTEANALTRRIE2HBEE. LERI VI 14RICET
2RDpHZ6. 5~7. 7TOHMARICHE T2 EMNFELL., FIC6.
5~7. 5THNETHEOBBEBVIEBRARFICHFIINS 72D, JYFHELW
ZEDDHMN D,

MEND. BRXD. RUVFRKD. BLVT7 v HRED %SO LIER % KEE
¥ TX I LTHMT 2E. MBERDIEKBEIELYITRXO D LERIGLTM
9SO, Z%EM L. BERDITKEBIELY T RO LERRLTMGC | ,%24%
L. 7YERDITKBIET TRV LERBRLTMFL,Z2%MY %, fisk
. BERMD. RORKRDIIKITETRPTWMEEZENT 2D, KUY T
XV LDBBEGMB Y IR LPERET TR VLAEFEERELRVOD
THREZES TR ERBITET B5E60H D, Fl20KIE3 5T, Hl10D



WO 2012/161274 28 PCT/JP2012/063365

[0071]

[0072]

[0073]

WRIT2E5CICAHITEEMBH, - THL,ODEEMHHE LE, LA
THRBE IS CULEICRDZEMEBEZE LI ERVWEDHITIIELLL, —
. 7R TR D ALIKIEEAEKITATRL, ZOHF6 DOEITEEE
LTW3, ZOREFERTZHEIE. NTZ—PRY—5—5AVTHEHI
ELBWEDICT B ENBRETH D,
<BLERBI T : EMEOHEE L UH S ADEE>

BT TR LAKREKEDREEMEZENKE L TARWTENAZRIEL.
ZENAZEZRWT, fITICBIT2AMASREBALAZIREHROLTZ X =R
B L7,

R2ICTATEEG (B : BEW) TEPLADIVRIVTABRAZ ABERD
R AREERES L. ZEEHART10O0EEIICH L THI1 TEURLAERT 6

TEEMEK2, TEEWEMA, 7A)VvEe - AT Ty (8
A, BRT7A4) v edH) 2AVWT, BEREROFEHHFE (D50) A
B2 mmOER K E Rz, BonBHEAERWTHASIZER/E L, T4
o, HZZAELBRDEEN25 0 g & RIEDENEEZ, BREN/HWE Omm
DOHEHBICAN, 155 0COEXRIFTOE OLEMEAL THSRREHEZRA
I, TOE HZXA%ZE5 L1
<HLLBBLEF 1 REMARORES L OH S ADEE>

HZ 2B OERPBER 1 EALCICRD L DIC, R2IKTEES (AL
: BE2%) TREAMKRERE L CTREMKRES, WEH 1 ICH T DIERHK
DRHYIZ, ZEAMRERAWENML, BLHEF 1 EAKICLTHI R EH
B L7,



WO 2012/161274 29 PCT/JP2012/063365

[&2]

BiEeE M EM

et 51.5% 50, 3%

FHESF 14. 9% 14. 6%

el ] 11. 4% 12. 4%

rFov4/k 9. 5% 9. 3%

KEBIET T R L 0.2% 0. 5%

BEBALOLFIL 9.5% 9. 3%

BEEANL DL 0. 4% 0. 4%

BT TRy LEKTY 2. 2% 2. 4%

BB TR LTRIIM 0.3% 0. 7%

[0074] <HZ XADEFEfEH>
SNEFI 1 & L CHBRENER 1 THAHSRAICDWTTFREOAETIML

gThbL, HIBOLEMPROFSRAZIT7R)ILTERE4OmMm, 532
EmmOAFRASRICKYEWE, ZAFRASAOHLE#HEELES 1
mmOAZZAREGPYH L, IYHLEACHEZAFMENT GEEFE
L) L. EMlEiY > T e Lie, BonFEY Y TILICDOWT, BFE
BELOHS 2EROH—MEDEEE 2B AS | 0,85 FROFETHEL
feo TEEAXIERICLY, WTHICDWTEREBOHEBRDOHAS ANE SN
e &= LT

[0075] (BEERBBDRESE)

HBOASZALEEAS 1~1 0OmmOBICHY T ZEIAICDOWNT, Y H
LB EFBEMBECTHEE L TERSOumMEOEREAEAILEZ, ZDES
MY FLoEE (g) THEY., BEEs Lk,

(AS i O, EDRIERE)

i DS E, HBROASRAEANAS0~3mmOBICHEEY 2



WO 2012/161274 30 PCT/JP2012/063365

MLICDWT, \AXBONEICLY S | 0LBE (BiL: EE%) ZHELE
o MIEEZXT &L, HBODHSRALEEANS22~25mmOBEICHET
BLEBLLICDOWVWT, ARRICLTS i OLRE (BAL: BEE%) ZHIELE, AE
EeX2& Lk, X1HHX2%ZELEIWE (X1-X2) ZAS i 0,fE
& L7,

[0076] SRIED#ER. SLEH 1 OEFEHIE1 03, AS i O fERT1. 5THo7%k

e ELER) 1 OFEEEIZ1 24, AS i O,MEIE3. 3THo7 .

1 TEUX L 2% RWTEN Loz BV 8hE6 11k, BERBER
EEMETICAWLREEF & EART, A REROHE—EICEBRTWS
EXRELOF R

[0077] AFERBICLYBONDIENKIE. EBPILAVERIOTABHZAOREICHE
FATX, £/, ZTOBETVIVAVRITABAZAOHGBETHEINSH
HANSLRIFRKNDELOR L CERRERETED LY. KRIRKDD
BIRZBBICITIIENTES,

BB, 2011 FES5 825 HICHBEIN -BASFEE2011-117
14 8SOHRME. HFrHFRKOHE. NASLVENEOELREZ I ZICT5]
L. AFBEOBRMEORATELT. Y ANZEDTHS,

5 DEREA

[0078] 1 ERIEE.

ARLIE.

NTT 45—,

BHEIE,

11, 12, 13 HEE.

AT ZN— (HEA R EE)

== [EERAL

BIODNEE,

0 N oo a b~ ow N



WO 2012/161274 31

9 TJr7v

10 yEZE,

14 MBSV,

15 pHAERE.

16 KEb~ T x>0 LARIEE.
17 BERRVT,

18 KBE{bHhIL > LHHATFER,
21 ERRGERE,

22 ERBRYVY.

G1, G2 HHZR,

G3 SHRBEEAXR,

G4 FHEAZR,

G5 HHBEHFHXR,

L1 51 0ORMER

L2 SE20EMmER.

S1 &H10NERK.

S2 FE2DNEHR,

S 3 &3 DNIEBK,

101 HSRABAMIE ERKBTMIR) |

102 mEEIRE.
103 1#®AIRE,
104 1&IMIIRE,

PCT/JP2012/063365



WO 2012/161274

32

PCT/JP2012/063365

55 R D EI
[563K1E1] HSAEREAMU TR T ABAS A RET 2 BRTELDH
HREEMARE RS T T, HEMARICHRHEATZPORY R
AR LB E B2 ANBTRE,

AIECLIBRICKERIE Y TR D LZRML T, RUFBRKRDEXY TR
VU LBRREBORERDIKEET TR LRMIEE,

RIEBRUVRRD EX TR LN E20RE BV TERDR % A%
I BERRARTIE S,

BINAI)VEIOTABRASA%RES 57DDH 7 AERMMKZR]
SIENIRDEE T TEMN L TENAZEET 5N TR E
=20, BENAORERE,

[E5KIR2]

HBRYSABATAN, BTLAYKISABRISTATHS.

=
=[S
RIF 1 ICEREDEMEDRES &,
[E53KIR3]

ARV ILAV RO TABAS AN, DA< &S i 0, B,0;
. MgO%ZEEL., BILMEEDEILBXRTT, Si O, 08FEN
60~75F/IL%. B,0,02FEN2~25FIL% MgOD=E
BENMT~30FIL%THS., FRIE1 LLIF2ICBHDERAEDEH
BT %o
[E5KIR4]

AIECIEM A, BN A ZBRAS AL THELNDH S ANEK
HIELHDHZAMEDETINAN ROV TABRATSRERD LD IC,

RIEH 5 R AR S RIRSE R £ R L TR Nt D TH B,
BRIE 1 F 7l 2 (RO DRI,
[ 3I75]

RIEBRVRRD EX TR T LN 20RO —E Z RICEM AR

ELTHEAMRTS, FRE1~4D0VWTINA—IRICEH DS KDE
B A%
[E53K1R6]

BISBKEBIE~Y VRV U LARNMIRRICHBWT, BIRBRIERSDE~Y Y
RO AR ESDRDpHAG., 5~7. TOHERELRDLDIC
. BIEE/KERIE~ VR I LBERNT 5.

HERKIEBE1~500WTIhHh—IE



WO 2012/161274

33 PCT/JP2012/063365

ISR DERIE DEE S K.
[E53KIRT7]

BISC/KEE L~ 7RI ARINTITRRICEWT, I SICHIRRYERSY

EXRTRVILRDEESORERHET S, FRKE1~60VWIFhh—
IRICEEEDER K DEE S E.
F5RIR8]

AIECHE A R Z RIsCIEAR R & AR X+ S R1IC,
WY 5, :

N Rk BT
HRIE T~ 7 OV A —TEICRHOEHI ORI T,
[ KH0] RISTREESR ORI T, BIRHEH RRICKBIE NI S D LE AT B

HHIE 8 ICEBMOBHEORE .
[EKIEI0] 3

BERIET~9DVWIThM—IHICEHOEERETELSN D BN K%
BMITTAMASRET S, BRASAOREL %,
[E5KIR11]

RIS ADEMTELCSEH R %, RIEHFARE LTRWS,
RIE 1 OICEEHDEMA > A DRIESHE,
[E5K1R12]

anl
d

AIECIERIA Z, ARIFHPOBRA S ARELICIRA L TEMY 5.
[E5K1R13]

BERIB1OEE 1 1ICEKHOEMHA S 2ORET I,

AIECIERA DD & — e [EFTHISP TAMI t TAmA >
AMFEL, BIAMAZANTEZEEL TEAMASTRET S, K
E1O0FRE1 1 ICREHDBMAS ROEER X,

[55:K1514] FEKRKIE10~13D0VWINN—IRICEEEDBMA S ADEIEHET

BONCBMAZRAERFE L THRET S, A7 AMROHESE,

720—KNEICLVBARO S A ERIRICEKTFZT 5.
DHZ AYEDELE X,

[E53K1R15]

EEKIE 1 4 1C32E



1/2

PCT/JP2012/063365

WO 2012/161274

[E41]

1e—

8l

61

o =)




WO 2012/161274

[E42]

2/2

ADABBRIE [~-101
¥
R TR 102
Y
wmeIE 103
Y
EMIIE 104
Y

PCT/JP2012/063365



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/063365

A. CLASSIFICATION OF SUBJECT MATTER

C03B5/16(2006.01)1, B0OID53/46(2006.01)i, B01J2/28(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C03B5/00-5/44, B01D53/34-53/81

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2012

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2009/072612 A1 (Asahi Glass Co., Ltd.), 1-15
11 June 2009 (11.06.2009),
paragraphs [0063], [0076]; claims
& CN 101888980 A & KR 10-2010-0100854 A
A JP 2004-238236 A (Nippon Electric Glass Co., 1-15
Ltd.),
26 August 2004 (26.08.2004),
claims; paragraph [0016]
(Family: none)
A JP 62-171731 A (Ishikawajima-Harima Heavy 1-15
Industries Co., Ltd.),
28 July 1987 (28.07.1987),
claims; page 2, lower left column, lines 10 to
13
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

10 August, 2012 (10.08.12)

Date of mailing of the international search report

28 August, 2012 (28.08.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

(Family: none)

PCT/JP2012/063365
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2009-137780 A (Daido Steel Co., Ltd.), 1-15
25 June 2009 (25.06.2009),
claims
(Family: none)
A JP 2003-305331 A (Cottrell Engineering Co., 1-15
Ltd.),
28 October 2003 (28.10.2003),
claims

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[E BRFR A s EpsHpEEs PCT/ JP2012,/,063365
A, FHOBTA0EOSE (EBE&ET2E (1PC) )
Int.Cl.  C03B5/16(2006. 01) i, BO1D53/46(2006.01)i, B0O1J2/28(2006.01)i
B AT =5

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntCL  C03B5/00-5/44, B0O1D53/34-53/81

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. B2 LI HILS ITH

BRSO RS 5

BT Y — % BIFSCING RO O AT AT 2 & & 13, 20T 5 8F0E R R B

A WO 2009/072612 A1 (EAY #2241 2009. 06. 11, [0063], [0076], | 1-15
FESROHIPH & CN 101888980 A & KR 10-2010-0100854 A

A JP 2004-238236 A (HAELMAEASH) 2004, 08. 26, #5araEsk | 1-15
DO#ftpH, [0016] (77 IV —721)

A JP 62-171731 A ()| 4B TR UEth) 1987.07. 28, HErsh | 1-15
ROFPH, 552 HA T 1047-1347 (77 Y —721)

W CHIOREX b SRS STV 5, ™ ORF U b Ty 3 U T AR A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
10. 08. 2012 28. 08. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) 4T | 4425
AARE®NTT (ISA/JP) LE #e
HWHEES100—-8915 g
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 H#HE 3465

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




EpEpEES PCT/JP2012/7063365

[ BT A R
C (&) . BT EROLN5TH
SIS D RS 5
BF Y — % BIASCING RO O AT BT 5 & &3, F o BT A ETo RS HERIEDH S
A JP 2009-137780 A CK[FEFrERIAFEA ) 2009. 06. 25, $FiFaRkd | 1-15
#ipH (77 I U—721L)
A JP 2003-305331 A (= v b LV L2EREUEH) 2003, 10. 28, ¥¢dras | 1-15

ROHFPH (77 IV =74 L)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

