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(2) HSIRRMOHHE .
HIRAZENENEBRILHOBE 25, WERREILY INWF], REBHERILY
(NWM]. $iEEet# [Intermediate] X VRV IL->TW3, WEERERILH (NWF] iX.
ZNEHEPEM T3 RITEBEZEMRLES DO TM-0BEARE H80kcal/molh_EDERL
MEET, SEOH T ATIESIBENICHYT S, WEBHERILY (NWM] iX. M-0
B SMENM60kcal/mol A F OB TENAHBEMTIIMEBELZFEI Z LiIxTE R
W, HZRAD—RA L LTRBRIWYZEOERIZEELZE X5 (Na20. K20,
MgO. CaO7R2 ¥ ). M-OBiFEERE A360kcal/mol EL_E80kcal/mol EA T DERLM I HrFEIER L
M, BTN S A2BRT 52 LIITERV, BRBRILtHO—FLBHRLTHE
BERIZ»P»HDB L L bITBHBILm L LTI Z LB TES, Al05,PbORENRE
5Thb. FSEDRBEZEZRADICOFTRRLLOBE-2TH5, HRBILDL. 1
1£65~70mol % AT DHEIZIZTV Y . BHERILH O RITIZIE20mol %2> & H A T28mol %
A 2R T . FEBIEHDORIL S5 mol%d HIEIX Imol% LE NI LM TH S,
SEDFEH26R1Z. HELEDOFRTIITRTRT AL EREN I ATY —XFARKHA
FSARBRTBZLEVALIICR o (R—3). HVHFRISEORBIZIZEEN T
B, RPTHIFEMRZ L. EBBD X 5 IZALOAHERN 7 %~12%Ritk L BWEFR
BERTZLTHD. Na:0iZ14%~20%RIHETRORN T Y F %2R T. ALORARNS
WY —FRARHZRAZ, BTV TRV b, u—<RPthhiGRREHERTRELLY —
FRRHFIALIZRRY, TVTTRELLEY —FAKRHFADHEERL TS, 2»
THHERE, RAOEBINTNOCaOBAEN 4 NUTTHRENZR [TOTOHF R
THb. BAOHFRIICa0AFEN3 %~ 5% LB WMARZRLTWS, WFhiZ
LTHEEDHER TR TiL, Naz0-A1:03-Ca0-Si0: %D Y — X ARKH FATH 5.
SRBIOFEY TIIRERITIIERLZAD/NE LA (BF) BRAD/NED 2BEDO DD
BHY., BN S AOHBEBEFIIFAL T, BROKENEDL-TNEHDT, HOAER
BHEX. PhOSARIZH D, Fe:0:°Cu0RFRITIIRZRZZIAD SN, Fea03&
PbODEBDREBIZAEBEELTVWEbDLEbNhS (B-3).
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HRHEBS| Si02 | ALOs3 | Na0 K20 MgO Ca0 TiOz Fe203 | CuO MnO PbO
1 67.4 10.1 14.2 2.1 0.1 3.1 0.5 1.47 0.61 0.07 0.18
2 67.4 9.6 14.7 2.0 0.2 2.2 0.4 1.62 0.44 0.05 1.30
3 61.8 12.6 16.0 25 0.2 3.3 0.5 1.88 0.73 0.15 0.16
4 67.4 8.1 15.8 1.5 0.1 2.0 0.4 1.36 0.62 0.07 2.46
5 62.3 11.5 16.5 25 0.2 25 0.4 1.74 0.54 0.07 1.49
6 65.8 7.1 20.4 1.2 0.3 2.1 0.4 1.60 0.60 0.08 0.13
7 62.5 8.5 17.6 22 1.1 2.5 0.3 1.68 0.82 0.09 2.47
8 69.0 7.6 13.7 2.3 0.2 2.9 0.3 1.67 0.52 0.08 1.69
9 68.4 9.2 13.9 20 0.2 24 0.3 1.33 0.46 0.05 1.60
10 58.9 12.4 18.3 2.2 0.2 26 0.4 1.48 0.62 0.06 2.81
1 66.2 10.9 141 25 1.0 15 0.5 1.73 0.56 0.05 0.91
12 66.7 9.1 16.2 2.1 0.2 2.9 0.4 1.58 0.53 0.1 0.13
13 64.9 78 17.0 22 1.1 1.6 0.8 1.45 0.50 0.13 2.35
14 66.3 9.6 15.3 20 1.1 2.8 0.4 1.53 0.56 0.07 0.14
15 68.6 7.9 15.3 1.3 01 3.1 0.3 1.63 0.44 0.06 1.16
16 61.8 8.0 22.6 1.6 0.4 2.4 0.4 1.65 0.68 0.09 0.16
17 61.7 11.2 15.2 2.3 0.9 5.0 0.4 1.60 0.81 0.69 0.06
18 63.8 116 14.3 3.3 0.9 3.6 0.4 1.66 0.04 0.12 0.1
19 65.9 7.7 15.8 2.2 1.0 4.3 0.3 1.34 0.69 0.56 0.06
20 65.5 10.8 13.1 3.0 1.9 3.2 0.4 1.49 0.04 0.1 0.08
21 64.1 11.2 13.7 3.3 19 35 0.4 1.57 0.03 0.12 0.08
22 61.4 8.3 18.5 2.4 1.1 4.4 0.4 1.48 0.97 0.78 0.08
23 62.5 11.3 16.2 3.3 09 3.5 0.4 1.57 0.05 0.13 0.08
24 60.1 11.9 15.8 2.7 0.2 5.4 0.4 1.57 0.89 0.76 0.08
25 64.9 8.6 16.8 2.4 0.2 3.4 0.4 1.80 0.55 0.76 0.10
26 61.1 12.6 16.2 3.2 0.9 35 0.4 1.61 0.03 0.12 0.08
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BARKON I RITiE, ZBARODZ D LAFERARDOD 2BENFETHZ L1E
BARROBETHALPL IR T, ZOMELZLET 2 LEFWITIIERT Z RIIALTH
3. K208HRIZBADH 5 ADFBRLRP 2 WVERNEH D, CaOBARITBAN F 2D
HFRRR S WERAED SN DM, No.25IXZ DMV Tid/2We Fe20sRTiOTIZHAD
EIBHONRV, HOLFEERZEIICUOLMnOAHRIZHS (B-4), BRARH I RIC
BINLOMEXNBVEFRERL TR Z LIZEKRDHDZLTH S,
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B-4 RABFAHSRAEFERHTSRXITEHFTSHCuO. MnO

0

@ HS RN
BERRIEN 5 RIZBNVTIX, H T RO LI INRER F %2 v LRI B E,
BRI COBIUNHETE S, ZZTRT7T yRV IR ZMEHERFERAWE. 7
v Ry OMEERTF 2N MEEOHETIIN 7 ADMMREBREBILHDOEL DBITD L
SHWTRARR & VEFE LTz,

P=plfl+p2f2+ - - - - +pifi

PIERTOHETH 7 AOEHMAS%Z (Mx0y)1. (MxOy)2- - - + (MxOy)i& L.
ZNODEHEEREIL2, -+ - fikT D, pl,p2, - * - pildHERARZ (Mx0y)1, (MxOy)
2+ (MxOy)iDHEPIZOWTOFERTMEERFTHS, 7L, SiO:.
PhOREIZOVWTIkHHHHAE D > TELOND, RAISI0PIMEERFTH B, 7
ZL. SiOz2. PbOREIZOWTIRBHZEEHE D> TEX BN B, RAIZSi0D AR
FLSIOAHROBK (TyRY) 2RLIEDDTHS,

Si02:>67DRHET  VSi02=26.1+0.035(Si02—67) : EAEM VI(cd/mol)
nSi02=1.475—0.0005(Si02—67) : BHFE ni
aSi02=38—1.0(Si0:—67) : FHMRIFIRAE i (107/°C)
ESi0:=6.610.02(Si02—67) : MR E(10%ke/uf)

Si0:<67DHFEIT—E L ART
VSi02=26.1, nSi0:=1.475, @Si0:=38.0 ESi0:=6.5



SEOHERBRIZONVTIE, R—4ITELDHDEDTBELLTRLTEL, ZhHiEHET
LA S S LO BRI FMETH Y. REOBELREZIMNETHIRRRLETLVEDHT S,

BEES| THLEXE ELEH B E | BHER (THREEERI0C| HEBEMERI0Ks m
1 62.48 25.76 243 1.485 91.81 6.92
2 63.54 25.81 2.46 1.486 92.75 6.87
3 63.43 25.68 247 1.486 103.00 6.93
4 63.61 25.58 2.49 1.488 96.38 6.80
5 64.15 25.68 250 1.491 104.84 6.86
6 62.19 25.09 248 1.488 112.93 6.72
7 63.48 25.13 253 1.492 109.569 6.77
8 62.68 .256.62 2.45 1.486 90.31 6.85
9 63.20 256.83 2.45 1.489 89.54 6.89
10 64.91 25.56 254 1.498 113.27 6.84
L 64.14 25.88 248 1.485 91.77 6.89
12 62.39 2554 2.44 1.487 99.59 6.86
13 63.72 25.31 2.52 1.493 104.56 6.79
14 62.20 25.47 244 1.489 96.40 6.91
15 62.24 25.49 244 1.488 93.65 6.87
16 62.27 24.87 2.50 1.492 125.05 6.70
17 61.36 25.18 244 1.484 102.24 6.99
18 62.50 25.69 243 1.496 98.47 6.99
19 60.65 25.04 2.42 1.486 101.62 6.89
20 62.04 25.60 242 1.496 92.33 7.01

21 62.02 25.51 2.43 1.495 96.04 7.00
22 61.01 24.75 2.46 1.485 116.63 6.82
23 62.52 25.55 2.45 1.498 106.27 6.94
24 61.61 25.26 244 1.484 106.96 6.98
25 62.12 25.29 2.46 1.479 105.33 6.83
26 62.88 25.63 2.45 1.499 106.86 6.98

£-4 BHIRPEOHWME



FVIE

1 ELXHBHR
ZORROBHIILETIEAHEL TS, iR
DHERMERTEE» L OHETRW RS
DOF —Z IZECERYOEENERINTZ LIZE
BRILThHoTLEXS,

2 MR
ZORPOBRMDBABIHIFEELTNSH, &
BIBEh T\, 1#HTHB, HRBITMETRRE
HORRBRDOBMN 1 A SN D BK¥EDLBITH
gk DE)IRDOBHEHLE L, IABRRESBIZ
BHHOBHRER, HER. HRRETHS. AW
DHRITH B 1ERLENTND, LrL, ZZT
BRSO RMAHLTHY. FIZE)IRLBO
HEBER5hTNS,

ZOLBITHESRBLLTIZ. RERFEORAME
PLELERAETDHS,
ZOMORBIIBEE 2L LT BHHBBET
bd. Ak, AEREL. [ERAROHZFHAI &
LTW3bDbELFHET S, HRBODZHA X
ZZTIH HDEVRELRBRWAEROKA ZHERAL
TW3,

3 HERRK

ZOBRBOFEET 38R EORMEICEBREMBLEHK
RNz, BOX A FIXEEATRERI 288 L
LTWAHE~/NIDBETH S,

Z O EEITRE L TRBAMZ PLEFOFARR
DRBOBRENRHD. Zhid. FiIE2VrBEE
ROBIZARROHE LB EBHEALTVWERE
bdVIRIEFMRPIZERAES TN LB XS,

BEACEIELIZFOHTITEL. AED 1HEDOH
DOHETH o7,

BREIZHEVARE - LRERFEELTHZOMD
L R2nH, RERETIIERIZ-&Y Lighot
FVWLFRHALEL LTHESR TN S,

bEPICEE L ARE - TRE L OSHRENT

TLEH

NTHEY., REPNIZETERD 500, FRRIZE
ELTWeD», ¥k, 02 b0TRIIEh
TWEDRIZEG L2 > TIERBTER N,

IR R ORI LM ISR BAS 1 PR
Shic, ZOEFHSEE LIZIEFA CRHDORET
Hd. EEA»LIIBEZROLBNESHEM L LER
b 1lmlHELTWS,

ZDXHREFRHU LY. BEOEH, OHRE
R ELEZE X BN 3,

4 HERRK

HEL7eRBMI3HEIZDIED, —HEHEBLLTE
2bhd, LAL, A< oHEERBIFEERTVE
BERTHS.

(1):&%

T 2Tk 1 BEHIOEES - LSRRt
AMZEZTHRIZN,

AER

FhBO—FERMROCREH L OAERFIIEFH 4
AThd, AR, EH LAHSHEE. B, /MR
EETHD.

BiX, MITTEREY THY BEREFIL, 1Zo%x
D LTV RTBICBERXBSEENATNS,

R EAES ETITH Y. ARmERLL IT
IR RERAS SN D,

INBYTE AV ER I PSRER o ST RARR R AR D RERR % Ry
LEFEMOBRAEN LERICH S,

HERIZ. BFRATIZS - 6FIHOHLEFITH
%, SHLRREBRAETHLLZOIZ, SEOERMN
MHBTTH 3,

ZOHERIZ. MBIZBWTIIABBREENTD
DTV AR TK73 - TK85 - TK216- TK
208IEPIFTHESNT, ZOBRBFICEEHBLT
I DT, LBNERFENRESTH S,

7. B» LA EEBRIZONVTTHIHBREN
IZITAER SRR & AR IR DRI B R 2137 < HE



DHYTETHY., EHLEWS iz b OIGMEMH
ZTW53,

b ) —ODHBR D, HERh R L AERRERE <
ETORDOERIZLA L RWIEDBRMITITHNWE
A7EELIBND, ZITIX, ErLAEZHBRL.
FIEFR RO DD TH B LEX BN D,

UEDZ L2 bMBRETES TK8HMHTK
216 DRANE 2 b 3,

T

TEBI AR L BNERRO DD TH S0k
FERIZBIFIRELD LITEZ S,

TERERIZIR A TIE T 2R BRI BT DR IR BRI
¥LEORBYBROND., ZZTORMEHTIE
HTHS LBELBZFEREN I RichTIHdh
3., Z0EH», wELHE. BRELHE. BF NI
EE bR U BRRBED 2T 5 HACHITER S g
EFTOHPLLTLELXDILNTES,

(2R

ZZTid. HERIERBENTVWS, WTh
METHD. EEBOEROERIP o7 bDIX2
Ebd, 1ZIBORKEAE (FEA). I 1%
BERAETH S,
BOXRBER (AKX - 158)

BOREZEARORERANIIRIT20H2HZ L
TRBMAREITORR GEFHICBWTTERLN S,

SEREERT - L EFIFRBED H D Z DFGKET
THUURDP S 2EEARS LTV, (F6R)

BORZRARIECEBANTIIEbh T
ERENLIXZOHEDOE RENRMERED ofch
Bz fEbh T3, BERAZBNTIIZZT
HERBTE e HED & 5 T BRAVNRE R B EIZ b S
RS TV,

Z O @EPSFRBED S5 IBWIZ TRIZE» -
T3 kmDOMBIZEARREAEO XA EFE - 7L
EMILEERD S, ZOHBIFHEAETDH Y.
ABA»SITARE L DBRERTEERRY O
EhTwd, ZOHBEOHL M, LBEHIND
FERIL, MEERET 6 HIRMEAETDH Y MERE, S
X, TK208DRHINEZE X 5N TNS,

DEoE» 5, @&MFREE 1 SHIZITHEMA LS
HIyRRhWn 5 #RFT ¥4 5 PRICEE S hic &
Zz6N0%,

BED LS BRREPLZRRHMZREL THI. HiL
BYIOhOFEP U EERRRIL. BEHERTHD
TeHEHEIZ &L SETFRICFE - T,

SRIHE Lok - B oW TIXS B EICRE
PN THEE2ATEREZTWEIN,



FESEXH-E
(VAR (35t IIFREsUeM@EE] RERBFZEES
QEHEE— [FREFEBEREHEE] BREHHEFZERS
BEHBR [HERTHEROBABRAREICONT) MBABELE] 24 (BARBLRFES
@WEFBR 77 FA#E) RBRERHEEEES
GIAFEEA [AHBREFI] RBARHEFERAS
O@HE)Ix - Bl [HRWL - 5R - KRl BEREEZEES
OEmE— [EESRBEEEREREE] REmEEZERS
@EMME— [RERARBOBIXLI1)) 4% EHRELES
OEMHME— [RERAERBOMILHRE2)) 55 B&EELZES
OEFmHE [BR] RERHEEREES
WEFHAEE [EORI) RBREARHZEFZES
WEFEHE [LEORI] RBREARHEEZERS
WEFAAEE [LEORI) RERHEBFZRER
WEEzERE [BREFLHERRA BXEBRE] /N2H
(DR - ILIEHME  Thlo L8R MEXLBomE] MLk
(OREFE  TEXRRIZBIT 2%, EARLREBORE) [EhERE] JIFKEELENES

Ok % [MWEI] KRFHEHES

@t ¥ [FARBEARGE] $1% L1 HEUBHR
it ¥ TRESROFENGH

QR ¥ [fRMEZOHME] HER

@k ¥ [FRE8R] =a—YAzr X%

DR ¥ [FAEBREEOR)

@ORAK#M— [LHBrOLABRY] F4EH

e MERATAEREMH T OME LR L SR MR [HXERE] 6 SRS
OHIB= [FREB/AR] A)IEE

CoRmARERA - BAIATT EBROFES — ARBEEORBMZD <> TA) — 1 TMEHE]
COERER - RERE [EBRREEHEMREEOME L8] [E3XUE##E] 6 HXHiEs
ONMAREXEFRELZHE  [URRHFHORE]

CORRILFRRE - TR & - =dFl— - EM TEFES - RRRSHTWELROEMARE]  HXLBSE
GFEAR IE THERHEOREE]  SUMKEICEE T

COEBILEIHRAEN TR G BILGEH)

OFKITHEZRS [FRER] FAESULHEEE HO5K

CU/NEELHE [REBRXALOHR L BB - B L] 245

G/NEELHE  THIRRR- 4 - ARSOER LEE] [HRFEMAEDBELE6 - SUMIHRRE]
CUNHELLHE REBORR—FMEE — 1 [BEWEORR — FAEHHBEORERD — ]
C/NEELHE [TIMOEEBFR — MEDOH L LRH) ThMEEHZ]

OB IEMITA (b BEER) [HAT LM RERE]

CORPEL - BT [HFEER [HAT UM RERE]

O/OEHR  [RER] BFRELEHRINFEASMARRES



w & F » &
7 U H F | AeRTFIAALEFR
& 4 | EMFFRRER
B F 4
% Rr
v ) — X 4 | BRERULHMRERE
VY —XEF | Bl
wm & £ | RARE—
wmO%E #B B | REREFEERELR
i T H | T862 REARREATI/KAIF6 THISELS
¥ fT 4 | 199543 A31H
a - R 5 5 5
[: B E 5
T wl x|l 828
R B 4 i i
mETH | ReEs| | & | M "
- 4-19
gv;?;w EAMHEKETRF () B.3.11 O —
9 IR ’ ;
BEMFFR 9 —183 H.4.5
AU R4 | BB | AR RR ERBE| X 2 OB B | & B ¥ OF
# M F R KL BRA A 7ha%R RBRARTIIHLH
MRSCRAR DY NHE R D
wE | L =)IRL% AEBEN1EED
HER L% HtLTna,
Rk hRE. TR
h#E. BA
£% | WERR
i i | R BEX1H
iy
Eih | HERR i /AR - LATSR
A HSRINE - %5
BANAIAR




&

At




1 SR AR

2 - 3 BHEMEBRHIARIN

PL



PL

4 SRR RN

5 SERRHIRIL



6 SERRHRIL (FHLY)

7 SHERERIRIL

P



PL

8 FHRMHRI (FHL V)

8 SEMEMRHIARIL

8 TR (AR ARG



9 SEMMRHRI (FLY)

125 HEERHRIL GREY)

PL



B E

135 e R I

1 SIESEMRR (FLY)



1 SEEAHARERRT (FLY)

2 SIS

PL



& L

AKX 1 SERIFEYH LRI (RE D)

AX 1 SEFEMH L8



F kRO R

ALK L2



PL 10

AR RO 185



ASCRAR D 185



? I

12

ARSCRE R I~ Ml oD 45



AR D Ads



PL 14

SRR f1 45



PL

19



Rl

16

— 92 —



PL

17



PL 18

1 SR £ - fnds



) R 0

JIRE S < Ya el ol I [F'r

1 SHEMA-SE (&)



BARCARERE  H149%

B M F R &

¥Rk 743 A31H
AR %EZFA S
T862 MeAMAAFE6THISELS

BRI BRAtt  SREFENRIAT
T861-22 RRAIR EARERARIRETIANT1630-1
B (096) 286-3366




06 HFE #HC
) 009




ZOEFEEIT FEARRSUEMTHERE S 149 L2 JEARL UTERR L £ L7,
[Ha] %E%&LT%&T@T FEHE 72 R 78 E DB R G SRR B 5 H
Lf<tém
JEARIL, FEARBRANOTHITHNEBEETZES L MEE, FMENROHEBELZES LK
=4 %E%%ﬁzék% ENESKEHEREICHY £7, FTECRSCFAH
ﬁ/i B, Sk icBWEbhETE IV,

£ - BMFR B

FAT  BARBRHBELEES
T 862-8609 HEAMTHIIXAKHF6 TH 18% 15
HEaE : 096-383-1111
URL : http://www.pref. kumamoto.jp/

B EEEHIVER - 201512 H 24 H



