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Abstract

The hydrothermal method can be used to synthesize high purity layered clay minerals. Experiential techniques for the
hydrothermal synthesis of layered clay minerals are described. The method of cleaning, annealing and welding Au capsule in
the hydrothermal experiment is also presented. Two types of starting materials: quenched glass and dried gel, were prepared
through chemical selection, pretreatment, mixing, and thermal treatment. The starting materials have different chemical com-
positions of smectite with different layer charge and interlayer cations, and those in smectite-mica pseudobinary system. The
synthesized minerals were tabulated with starting material composition, synthesis temperature, and reaction time. The proce-
dure and product list would be useful for clay mineralogy and materials science, especially for materials informatics.
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2.1 HRVEOREGEN): EMESSTZ ADIER
Tk
UL B T 7 2 OFEBRED RN & TIA% Fig. 112

TR

Selection of chemicals

A
Calculation of required chemicals
for starting material

v
Pretreatment of chemicals
(Drying, ignition loss, etc.)

A
Weighing and homogeneous
mixing of desired chemicals

v
Fusion of mixture and
quenching to glass

v
Pulverization and elutriation
of quenched glass

Fig. 1 Preparation of high-purity quenched glass
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1) SiO,:4N (Nine) 7 7 AD@HME T TIL T 7 A ¥
VA EMAGWS, WEMEICEE L CHET AL ER D S,
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Fig. 2 Procedure for getting a quenched glass
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‘ Selection of chemicals ‘

|

Calculation of required chemicals
for starting material

Dissolution of Ca-, Na-,
K-carbonate

<—{ Dissolution of Mg-, Al-nitrate
y

\
‘ TEOS plus ethyl alcohol ‘

‘ Gelling and complete aging of the gel ‘

‘ Drying and decomposition of nitrate by heating ‘

| Grinding of completely dried gel ‘

Fig. 3 Preparation of chemically homogeneous dried gel
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BT 5. 7B, REHTABHEI DD LA

| Cutting, acid cleaning and annealing of Au-tube |

| Welding one end of Au-tube :
No l
Inspection of pinhole |

Yes

Addition of starting pure-
water and material

y

| Cutting and Weighing |

Large weight loss

—>| Welding end of Au-tube |

Small weight loss

Weighing

No weight loss No
y

Small weight loss

| Inspection of pinhole |

Yes

No weight loss

| Hydrothermal experiment |

Fig. 4 Preparation of Au-tube containing starting mate-
rial for hydrothermal synthesis
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Fig. 5 Au-tubes for hydrothermal synthesis
(a) After cleaning, (b) welding one-end, and (c) welding both ends
after containing starting material
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g ! t—o—o—
[, ' [ ' ~
roto
Silicon
Rectifier

(a)

=5 [k

(b)

Fig. 6 (a) Circuit diagram of arc welding and (b) schematic figure of vice

5) VAR OREMEENIL 5720, &4 7D
T (R &ML S B AN & KE I
GEREFLIATEHETER, LWEBE N4 2 THA,
T =2 EEEITS (Fig.5(c)). ZORE, 1) OEHERIC
R, BREED LRSI SERH 5. Thabb, 48
A IS EEN D HRYE &K RIZIG U TR
THEMEEMHTILEND 5.

6) VARRICFER AT\, ORI T RS L0
ZEEMERET . HEEAKREWEEA, Thabbiak
B4 S A TrhoBHIANZER L 285481213, 1) 25
fED RS, EREESEVEAITX, FARIEME T T’
BEBIZE Y R =B BN & #MERL, X 512110°CHE
Bl — 2 —FhDL ) 3V FH A NTEBEROES
4 TEID, EVR—LPENT L E2HiERTS. 22
T, EVAR—LRHIGHITE, BUINVSTLNET .
INTNEMRLZEEBIZV ) IV AN 6854 7
EERD ML, TP UVNTHAIL 2%, BT, U
W WIERICHMER ATV, BREEMS W & &R
L72#%T, 4) DIROFIEE#EDEL, FAELITS. [H
HBEMAR V] EOHTE LT, B WE 200mg %
ARk 200mg & & S ISVEEEIA L2 GES, A
DBERZEAR 2mgl V& Z OKHeEL Uiz, BA LY
VINLEXATE DI, 5 TORBGIEY Ly
PO, B L IF=— L (REAWE A E) O
T, iLH - BmEHFEMNTTHEL L&
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IBE B DNEBOURIE 34 & T & % 23— TcE i,
BEOY VT (A0mmDE DL/ 4 T T5AHEE,
30mmOE X DL/ A FTTEARIEE) %[N 3
ZLEARETH B.

1) #il - BEORLE» S, AREE 2 LA X an
5, KEBBEEEDNY FRY T TESEFHEL, 18
RIFERE & 20 THRE OWE - [TESRMFICRE 5. A
EOFMICREXI RSB 7201218, X 51212 HHE 45§
5.

2) FrEDKRIGRHFGHBZIC T — 70 —F&HHL
TRWL, BWIERIZY Y L&D 1§

3) WL 72854 TOBREREFFRL, KEA AL
AiIRIC BT [BEEES W] L 2iFERT 5.

4) &S TEI=ZF 2T == THEL, RFE
HiAEHZIE, 3 L <IX60°CREE THEIET 5. &4 7D
FEHCEEL TiE, 110°CREE R P 7L — b RIZE A
ThEE, o AEMRL -ERISKPTHTS &,
H U ITNOBRES S TOMFHANES LK 5.

3. KBMERTELEERMDX VS 2)E-ar

ARIFEHTIE, HRE LMK O 1:1 DM,
T 5b B HRBEYE 200mg 12xt L CMIA200mg & & &
124854 ISR A U 72 8 O & KEE LR U 7= 45 5
IZDWORTY. AEOFE, KEGRLZ,
WU 72 FPCHE T TT - 72,

M\ L 72 5%, XRDIEIC & - TFT L 2. XRD
wic & B MlE &, A J5 7 (Compression-free for
avoiding preferred orientation: CF) sdft & K 0=+ L
V) 32— LSRR (EGALEE) GURHZX LTI - 7.
WL 22BN, xR TR R L, BRI
ES U7z AR RN AT P08 55T A %
PUAHT FIolie TER L 72, EGAUERRHE, AR
#ATA4 FNHT7 A RIZZERKTIET TSR L U7z
B, TFVL YY) I EEEREL BV E D ICEEER
Iz %, 60°C D EIR & Tl EE L T EG PR
L7

B OFEE R, FRC2FO S E TR 7ZXRD Y
& — Y EMWTI -7z (Table 1). EGARUEEER o &
kA 17om I L 7224 51X, ZORBMIEZ X 2
a4 b EHPEL . ERFEREA 1.3-1.5nm IR U 72 %4
513, TOBEMEIN—-IF 254 bEHELE KM
Wb 2% 1.onm & JEREE T & 358, T OAKMIE~ 4
B EVE L7z, REHFNGEO 060 KD diEL D, &
B 2 NEAT (difY, d=0.149nm) 7, 3 /UK
(trif, d=0.153nm) 2% PE L 7=
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Table 1 Criteria for XRD identification of phases
d(001)/nm d(001)/nm d(060)/nm
CF* EG** CF*
Dioctahedral smectite (di-Sm) 1.2-1.5 1.7 0.149
Trioctahedral smectite (tri-Sm) 1.2-1.5 1.7 0.153
Dioctahedral mica (di-Mica) 1.0 1.0 0.149
Trioctahedral mica (tri-Mica) 1.0 1.0 0.153
Dioctahedral rectorite (di-Rect) 2.2-2.5 2.7 0.149
Trioctahedral rectorite (tri-Rect) 2.2-2.5 2.7 0.153
Dioctahedral vermiculite (di-Verm) 1.2-1.5 1.3-1.5 0.149
Trioctahedral vermiculite (tri-Verm) 1.2-1.5 1.3-1.5 0.153
*CF: Compression-free sample for avoiding preferred orientation
**EG: Ethylene glycolated sample
HRMOVIERE N, EBUE T IS (TEM) % Table 2 List of mineral symbols
FWNTIT - 72, A 7 9ISR TR U 7= A ki % 755 kb Sm Smectite which is not identified to be dioctahe-
T, N A s a sy RIS T _ dral or trioctahedral
UJEEZ U 72, TEM TEiI% L 7-. dl‘-Sm le)ctahedral smectljce
tri-Sm Trioctahedral smectite
tri-Verm  Trioctahedral vermiculite

4. KEEBRHER

R D KB R AVEER I & 2 BRI O fEFTRE SR & LT
IZHE T 5. OB OB SED < RIRK
T8s (K TOMBUZKIE) B2 &oz. Ak
13ICEdR U2~ XRD ¥ (Tablel) 2k REIEL, FE
ENFEMOMEFRE Table 2D & L= &k, —i
DOEMZBL T, % ORI & TEM 1% & f ¢ TR
¥

41 Ca/NaXRE>EUOFAT b

(Ca (1.92Na,) g6 (Mgo.GAlM) Sis0,,  (x=0,0.5)
411 Ca—E>EVUOFAB
HFEE - B A 7 A
HFEME K © Cay, (MgOAGAISA) Si;O,,

BIXABERNL, Table31Z/R L 72, 2 NHEAK 2 £ & 4
4 b+ (di-Sm) A #IHAAE & L T 250°C % & U°300°C T
OFEHE LB RSO IS EME & & 3 128h
7o, BEGRE B K OCIRFERFBI OBV, di-Smig,
di-Sm+3 VAR Z £ 2 & 4 L (tri-Sm) £ V) H §idh
(A% (Qz) BV E7132 Y X354 b+ (Crist)),
di-Sm+tri-Sm+ELFF 4 &+ (Mord) = V) 7 §iP-~
ERZEAL L7z, 2 X2 24 b OFEEMEE, EiEKE O
FWHM & 0 Il 4 2R 0, ARIRE s & OIRERRERH D
B PE S St 23 i 5z, (54 % di-Sm &
tri-Sm D & i, 060 ®E A2 53:2THh - 7z, 400°C
T, REER 2025 TL 2 P54+ (Rect) %
FFEL, Sm+HTELTFF A b2 ) AHEMOMEE
ANEMZE L2, 22T, difH & tri B O g A
BOoht. TOMEIZ2: 1NEZ(T 52, di-Sm
A, tri-Sm 2 O I H), ¥ & U di-Rect *, tri-Rect 7» D
FIFNIAXRDRIE T — % 2130 5 3 ARTHETH 3 72,

Mica Mica which is not identified to be dioctahedral
or trioctahedral

di-Mica Dioctahedral mica

tri-Mica  Trioctahedral mica

Rect Rectorite which is not identified to be dioctahe-

dral or trioctahedral

di-Rect Dioctahedral rectorite

tri-Rect Trioctahedral rectorite

ML(32) Mixed layered phase which has a long space
3.2 nm after EG treatment

ML(30)  Mixed layered phase which has a long space

3.0 nm after EG treatment
di-ML(30) Dioctahedral mixed layered phase which has a
long space 3.0nm after EG treatment

ML Randomly interstratified phase

di-ML Dioctahedral randomly interstratified phase
Qz Quartz

Crist Cristobalite

Mord Mordenite

Feld Feldspar

Kaol Kaolinite

Pyro Pyrophyllite

Anl Analcime

Amor Amorphous phase

LITTlESmEs KU Rect & 5. &5 74 5 REFIFH DY
Iz, GREOIFERSBEMU 72,

450°C TlE, fioe%a F &35 Sm+Rect DMAEN S5,
TREFIE R OBy, EGAEESIZ 3.2nm O B [
EHOBHAIMYRAR (ML(32)) A%, Rect+¥5A47 (Feld) =
O AEMERGEL . 22T AR E triBH DI
TR e, ZTOMEIIE, 2:1TH -7 500°CT
1, FAYEAEFEE TS SmARect DMAED 5, PRFER
DOEIMIZEy, ML(32) A RectxEf+2 ) it
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HAFLU 2 20 HEOERZIZIE, EGAFEFIZ 1.6nm D
JE i [ & F O AHRBIENRAMHE (ML) ARAEV Y F
S & LAEL 7=,
4.1.2 Ca/Na—-E>EUOFA b
HFEE - B A 7 A
HFEPEAUK @ (Cay,5Nay,) (Mgo.sAlaA) Si50,,

AEAERIE, Table 4128 L7z, #IHIMHE LT di-Sm
% 250°C Cad®d 7z, BRURE 5 K OMRERER O Sg i £
VY, di-SmAtri-SmA+ 2 ) A 5, di-Sm+tri-Sm+
SO APMEELTFA PANEHENL 72 HETS
di-Sm+tri-Sm @ 060 5 & ki, 300°C Tl 1:2, 350°C
TIE1:1Tho7. ZAAZ A4 P OSSR, RS
DOFWHM & 0 4 2R, SEGRE I K O IrErRe R
OEINZE > EfS LA R0 & h iz,

400°C T, PRFEFEEM O BINZPE S di-Sm+tri-Sm+
OGNS, fAFEFEE TS Sm+Rect+ ) 1§
IO EMZEL L 72, 17T 5 diTHH & tri A
ORI, REFEFOBINCEN3 22156 11N E%
ftL7. 7270, Ca-EvEVUFA FOFERTIBL
72380 KHE T — 2 729 513 1F 9 % Sm B KU Rect
XL Cdifd U< triBOHBNIARWTHET D 5 728,
ITFTESmBLURect &3 5. 450°CTid, 20H
MBI, ML(32) A5, Sm-+Rect® U 7§ & It
U7z, ZZCHAFT 2 A & tri R o0 58 % HoiZ,
1:1TdH > 72. 500°C T, 450°C TO KA R & Ak
A% AT 23 5 Sm+Rect+ ¥ ) B MO HAEH

Table 3 Hydrothermal run products from Ca,;~montmo-
rillonite composition glass

TR

5, fRIFEM OBz ML (32) +Sm+Rect+EA+
) HEMANEE L, T2 TR AT AL E
trifH DR L, 1:1Th - 7=,

42 FIIFICEEAXI 54 b
WRYE B A7 A
HUFEPEAK @ Na ¢Al; 3SisOa,
WAEWEOMKIE, 274 —T VA P-EVEY R
FA M2 RO TV I F ORI Y 5. A
RAESIZ, Table512/Rn L 7=, ZOHIEWEOHIK T
BRSGAHEALIZ L <, 250°C, 300°C % & 1°350°C T
&, FIHEKHEAE O di-Sm 2SRV L L L 72 AR
W - CREFERERI OBy, di-Sm+ 2 ) I 828 1
HL, &5612di-Rect BN 7z. 400°C Tk, 55 HIELL
Lo %MT, di-Rect+ > V) AWM OMARDEINHS
N, ZOTEMI%% Fig. 712m L 7z, {REFHER O 8012
vy, YU AEME L TOREORESEINT 55, &
)2 RNT A ORI L7z 500°0CTiE, 2 \mR
B A 7 (di-Mica) + ¥ U A+ 54 a7 4 54 |
(Pyro) DAL DELBINT.

43 KNaREXEUOFA b

(K (1-%) 7Nax) 0.66 (Mgo.66A13.34) SizO,, (x=0,0.5)
431 K-E>EVOFAT b

HWRWE - Swdi 7 2

HI B - Koss (Mgo.65A13.34) SizO,,

Table 4 Hydrothermal run products from Ca/Na—mont-
morillonite composition glass

Temp. (°C) Time (d) Product

Temp. (°C) Time (d) Product

250 60  di-Sm, Amor
160  di-Sm, Amor

250 60  di-Sm, Amor
160  di-Sm, Amor

300 10 di-Sm, Amor
20 di-Sm, Amor
40  di-Sm, tri-Sm, Amor
70  di-Sm, tri-Sm, Amor

300 10 di-Sm, tri-Sm, Amor
20  di-Sm, tri-Sm, Amor
40  di-Sm, tri-Sm, Amor
70  di-Sm, tri-Sm, Amor

350 10 di-Sm, tri-Sm, Amor
20 di-Sm, tri-Sm, Amor
40  di-Sm, tri-Sm, Mord, Qz
70  di-Sm, tri-Sm, Mord, Qz

350 10 di-Sm, tri-Sm, Amor
20  di-Sm, tri-Sm, Amor
40  di-Sm, tri-Sm, Mord, Qz
70 di-Sm, tri-Sm, Mord, Qz

400 10 di-Sm, tri-Sm, Qz
20  Rect, Sm, Mord, Qz
41 Rect, Sm, Mord, Qz

400 10  di-Sm, tri-Sm, Qz, Crist
20 di-Sm, tri-Sm, Qz, Crist
41 Sm, Rect, Qz, Crist

450 10  Sm, Rect, Qz, Crist
20 Rect, ML(32), Qz, Crist
30  Rect, ML(32), Qz, Crist, Feld

450 10 Sm, Rect, Qz, Crist
20 Sm, Rect, ML(32), Qz, Crist
30  Sm, Rect, ML(32), Qz, Crist

500 1 Sm, Rect, Qz, Crist, Feld
5  Rect, ML(32), Qz, Crist, Feld
10 Rect, ML(32), Qz, Crist
20 ML, Qz, Crist, Feld

500 1 Sm, Rect, Qz, Crist
5  Sm, Rect, ML(32), Qz, Crist
10  Sm, Rect, ML(32), Qz, Crist, Feld
20 Sm, Rect, ML(32), Qz, Crist, Feld
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Table 5 Hydrothermal run products from Na,gAl; ;SisO,,
glass

TS R DR - SR D AR A K 63

Table 6 Hydrothermal run products from K4 montmo-
rillonite composition glass

Temp. (°C) Time (d) Product

Temp. (°C) Time (d) Product
250 19  Amor
50  Amor

151 di-Sm, Amor

300 7 di-Sm, Amor, Kaol
21 di-Sm, Amor
50  di-Sm, Qz
105  di-Sm, Qz

350 7  di-Sm, Amor
21  di-Sm, Amor
51 di-Sm
105  di-Sm, Qz, di-Rect

400 7 di-Sm, Qz
31  di-Sm, Qz, Crist
55  di-Rect, Qz, Crist
91  di-Rect, Qz

450 7 di-Rect, Qz, Crist
21 di-Rect, Qz, Crist
66  di-Rect, Qz

300 3 di-Sm, Amor
20 di-Sm, Amor
350 4  di-Sm
20  di-Sm

400 15  di-Sm, di-Rect, Qz
25  di-Rect, di-Sm, Crist
60  di-Rect, Crist, Qz

450 10  di-Rect, Qz, Crist
20  di-Rect, tri-Rect, Qz, Crist
40  di-Rect, tri-Rect, Qz, Crist

500 10  di-Mica, Qz
20  di-Mica, Qz
40  di-Mica, Qz

Table 7 Hydrothermal run products from K, ;;/Nag 5~
montmorillonite composition glass

Temp. (°C) Time (d)

Product

500 1 di-Sm, di-Rect, Qz, Crist, Amor
11 Qz, di-Mica, Crist, Pyro
29 Qg di-Mica, Pyro

Fig. 7 TEM image of run product of 400°C, 91 days from
Nay (Al 4Si;0,, composition glass

ARG HIE, Table 61278 L 7z, di-Sm A3 ¢ W& AH
ELT, 300°C COMPLTRKIBDIESEME & & &
2Bz 350°C T, di-SmASHUH & LT A
400°C DALFECIE, fREFEER ORI, di-Sm & 3
T30 H§ME di-Rect DEREABEM L, 60 R
DOREETIE di-Sm 32k U di-Rect+ > V) 71§l % 15 7=
450°C TId, RFFFFEOEEIMNE & 312, di-Rect+ 2 )
P OMAEDHEIZMA T, WED tri-Rect & 7=,
500°C T, di-Sm ¥ Kk U'di-RectiZfld - T, di-Mica
AOYE L I

300 3 di-Sm, Amor
20 di-Sm
350 4 di-Sm
20  di-Sm, Qz
400 15  di-Sm, Qz, Crist

25  di-Sm, Qz, Crist
60  di-Rect, di-Sm, Qz, Crist

450 10 di-Rect, Qz
20 di-Rect, tri-Rect, Qz, Crist
40  di-Rect, tri-Rect, Qz, Crist

500 10 di-Mica, Qz
20  di-Mica, Qz
40  di-Mica, Qz

432 K/Na-E>EUOFA b
WRYE : BT A
RPN ALK © (K, 55Nay s3) (Mg0.66A13.34) Siz0,,
BIAERIE, Table 7IZ/R L 72, 22T, KTV
EYaFA b EERRE AT - SRR EICRAE L 724
2L ERD 7. WM E L Tdi-Sm A Bld 7z, 400°C T
60 HRIOALEETIE, di-Sm+ >V A HPOMAA DI
M AT, di-Rect#f37=. 450°C DALEETIZ, 10 HM T
di-Rect+ > V) # D MA G DHE 572, REFIER— O
Bz, di-Rect+ 2 ) A SR O AL DI Z
Ttri-Rect #157=. 155N 7= tri-Rect iV A VIR DR
W2k AR L7 (Fig. 8). :AF3 % di-Rect & tri-Rect
DR HIZ5:1TH > 72. 500°C TIE, Sm ¥ & U Rect
FHBIES, di-Mica+H O AR DY & 172,
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4.4 K/Na%k#KF41 b
(K. Na,) 066Mgs (Siy34Aly) O (x=0,0.5)
441 Kog=HURFA b
WA - Sim i 7 2
HY R ¢ Ko Mg (Siy Al 66) On
BAER I, Table 81278 L 7=, tri-Sm 2 ¢ ARG AH
& LTBIN, 400°C D BIRIE G-I £ TIE T A ERY
ELTHRLMNTz 450°CEL ED ST, tri-Sm+tri-
Rect DHIAABHEITHE(LL 72,
4.4.2 Koz/Nagz=PHRF A b
HRWHE - 2w A 7 A
MBI - (K0433Nao433) Mg, (Si7.34A10.66) Oy,

Fig. 8 TEM image of run product of 450°C, 40 days from
K/Na-montmorillonite composition glass

Table 8 Hydrothermal run products from K4 —saponite
composition glass

TR

BEGRERIL, Table9IZ/n L7z, 22T, KW
FA b LR AR - PREFREREN AR U 22 L &
R 7. WK & U T tri-Sm % 400°C, 25 H 2L
TOZMTHR7. 400°C, 60 HRLL EOWPLSR: T,
tri-Sm+tri-Rect D ASHEBEH S N, T 5135
KoK TH -7 (Fig. 9).

45 HEEEBFEO2EOEERTEEITSKNaREE
yarA bk

(K (1-x) ’Nax) 12 (MngAles) SizO,, (x=0, 0.5, 1.0)

451 K, ,~E>EUAQFA b

HRWE - B 7 A

T FEME AR, - K, (Mgl.zAlzs) SigOy,

|

Fig. 9 TEM image of run product of 450°C, 40 days from
K/Na—saponite composition glass

Table 9 Hydrothermal run products from Kg;;/Nag 5~
saponite composition glass

Temp. (°C) Time (d) Product

300 3 tri-Sm Temp. (°C) Time (d) Product
20 tri-Sm 300 3 tri-Sm

350 4 ti-Sm 20 tri-Sm
20  tri-Sm 350 4 tri-Sm
107  tri-Sm 20 tri-Sm

400 15 tri-Sm, Crist 400 15  tri-Sm
25 tri-Sm 25 tri-Sm
60  tri-Sm 60 tri-Sm, tri-Rect

450 10  tri-Sm, tri-Rect 450 10 tri-Sm, tri-Rect

20  tri-Sm, tri-Rect
40  tri-Sm, tri-Rect

20 tri-Sm, tri-Rect
40 tri-Sm, tri-Rect

500 10  tri-Sm, tri-Rect
20 tri-Sm, tri-Rect
40  tri-Sm, tri-Rect

500 10 tri-Sm, tri-Rect
20 tri-Sm, tri-Rect
40 tri-Sm, tri-Rect
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BEAERIE, Table 101278 L7z, PRI, B
B O2MGEOEEMEFTIKMEYEY) 0 F 4 K
IZHEM T 5. PIHHEIRAHE LT, di-Sm & tri-Sm O 17
Zi 7z, 060 ¥ — 7 Q@ I, 300°C TOMM, &
K U°350°C T 10 H A OLEETIZ 1:1, 350°C T 20 H
KU 40 HE OB TIX3:4TH > 72. 350°C T 70 H R,
B L 10'400°C TORLEETIE, Sm+Micat U A §MD
AL DHEITHEN L 72, TRz L1, diflg L
{FtriBOHFNIAXRDBE 2 5 72 TIEIATTHETH
5728, ThooXiEE4ZhFhSmEb & U Mica
Eatald 5. 450°C AL CIE Smidik L, diffl e triffd
DIAFT % Mica & ¥ ) B HHOMAG HRIZZELL 7.
difl e triBIDBE L, 3:4Th -7z,

45.2 Koo/Nage—EEUOFA b
HFEE - B A 7 A
HEPE ALK - (Ko.ﬁNao.s) (Mgl,zAlz.s) Siz0,,

AEAESIZ, Table 11128 L 7=, HREWE L, PRI

BHO2EOBEMAEATSK/Na—T YTV F A Ml

Table 10 Hydrothermal run products from high-charged
K, ,~montmorillonite composition glass

Temp. (°C) Time (d)

Product

300 20 di-Sm, tri-Sm
40 di-Sm, tri-Sm
70 di-Sm, tri-Sm

350 10 di-Sm, tri-Sm
20 di-Sm, tri-Sm
40 di-Sm, tri-Sm
70 Sm, Mica, Crist

400 10 Sm, Mica
20 Sm, Mica
41 Sm, Mica, Qz, Crist

450 10 di-Mica, tri-Mica, Qz, Crist
20 di-Mica, tri-Mica, Qz, Crist

Table 11 Hydrothermal run products from high-charged
K,/Nags—montmorillonite composition glass

Temp. (°C) Time (d)

Product

300 20 di-Sm, tri-Sm
40 di-Sm, tri-Sm
70 di-Sm, tri-Sm

350 10 di-Sm, tri-Sm
20 Sm, Rect
40 Sm, Rect, Qz
70 Sm, Rect, Qz

R R DR - S D AR B A IR 65

A Y9 5. PHHEIREMAE LT, di-Sm & tri-Sm ©
HERRED OGN, ThoD060 ¥ — 2 DmEIE, 1:1
TdHh -7z, 350°CT20 HFELL EOWFGAE T, Sm+
Rect+ ¥ U A HHOMAGDEIZENL 2. ZDLMN
THdiMg L FtriMoXilized, 2hZhSmb
L U'Rect & Ek 4 2 A, ZD0605EHIZ1:1TH >
72z. 400°CT20 HRLL EOEREMETIL, RectiZfib
D Mica 28Iz, ZoOFMFTe difle uiMoMAF (2
DRI, 1:1) 27887,

453 Na,,~E>EUAOFAb

WRYE : BT A

P EADK © Na, , (Mgl.zAlzs) Siz0,,

BIEAEFIE, Table 121Z/R L7z, R WEIE, BAHE
BRMDO2EOMEMEH TS Na—F YT T F A K
IZHYS 5. WM E LT, di-SmA3300°C D4 TRE
657z 350°C T, di-Sm+tri-Sm DA A DHEIC
ZAb L 7z, 400°C T 25 H R OLFECIE di-Sm~+tri-Sm+
) AP OMAEDEIZ, X 512400°CT60 HRE D
ABETIE, Sm+Rect+ > V) H FEMOMA S HEIZZE(L
L7z, 450°C LA LD TiE, Sm+Rect+Mica+ >V
T IO AD DN L L 7.

46 ESEBEMEATAKNaRYRFA b

(K (-9-Na,) Mg, (Sig,AL) O,  (x=0, 0.5; y=1.2, 1.66)
461 K, ,~HRFqH

RWE - B H 7

R - K,.Mg; (SiggAl,5) O,,

ARSI, Table 131278 L7z, WAL, BEAERE
B O2MEDORGEM 2GS 5K KT A bHUKISHY
T 5. ARKERIE, EGUEERURHI T B oAz &
3. 450°C LA T OAREMHFIZE VT, SmO A%
7. EGRUPET% 0 Sm D ISR %, % D&k E A D 7=
¥ 1.68nm & FIAHEE M 2 X 7 &2 4 b O REFE X D >
LkED 5 7=,

Table 12 Hydrothermal run products from high-charged
Na, ,~montmorillonite composition glass

Temp. (°C) Time (d) Product
300 80 di-Sm
150 di-Sm
350 51 di-Sm, tri-Sm

107 di-Sm, tri-Sm

400 25 di-Sm, tri-Sm, Qz, Crist
60  Sm, Rect, Qz, Crist

400 10 Sm, Rect, Qz
20 Sm, Mica, Qz, Crist
41 Sm, Mica, Qz, Crist

450 10 Sm, Mica, Qz, Crist
20 Sm, Mica, Qz, Crist

450 20 Sm, Rect, Mica, Qz, Crist
40  Sm, Rect, Mica, Qz, Crist

500 10 Sm, Rect, Mica, Qz, Crist
20  Sm, Rect, Mica, Qz, Crist
40  Sm, Rect, Mica, Qz, Crist
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4.6.2 Kye/Nage—HHRF1 b
HFEWE - B A 7 A
PR ¢ (Ko (Nage) Mg (SigsAl ) O,

BEAERIE, Table 14128 L 72, IR HIEI%, BRAEE
BAO 2G5O SGEMN & H T 5 K/Na— K54 B
W%, ABAERIE, EGUEEVRHI X 2 M o &S
L5, PIMMKEM E LCSm 2588 72, 300°C Ll ED %
fETiE, SmICH A T, XRD/SZ — ik \WT3nm it

Table 13 Hydrothermal run products from high-charged
K, ,~saponite composition glass

TR

WZERY — 2 28 TIRA Y (ML(30) & DA
AbEERD . EGUI% O Sm OEH MK, Z0
EEER D728 1.68nm & FIAHRSE T X 4 2 &2 4 b DK
itk & D A Lk» - 72,

4.6.3 KygeHHRFAH

RWE - 2 H 7 R

OB AU - KiesMgs (Si6A34A1L66) Oy,

BEAERIE, Table 1512/R L 7=, WHRWEIZ, FME
B 2.5 DORGE M & A9 5 KEYRF A B
WUd B, AHAERIE, EGRUBEEERRHI N 2 T D Al
K5, YIHHKEME LT, tri-Sm a8, 250°C L |
DEREITIZ, tri-Mica+ i %DM AEDED A E G

Temp. (°C) Time (d) Product® -
250 60 Sm
160 Sm 47 BEFHEHEL3NEERERIELES (P
300 10 Sm F4 b-700/51 b R)
20 Sm Na,Mg; (Sis ,Al) O,, (x=0.4,0.6,0.9,1.2, 1.6, 1.8,2.0)
40 zm 4.7.1 Nao, 3 \EHEE R
0o SV : 0 5 2
350 10  Sm
20 Sm Table 15 Hydrothermal run products from high-charged
40 Sm K, ¢—saponite composition glass
70  Sm
Temp. (°C) Time (d) Product*
400 10  Sm 200 50 i
20 Sm o r?'sm
41 Sm tri-Sm
450 10 Sm 250 20 tri-Mica, Qz
20 Sm 300 20 tri-Mica, Qz
*Products were analysed by XRD only for ethylene glycolated sam- 350 20 tri-Mica, Qz
les.
P 400 7 tri-Mica, Qz
Table 14 Hydrothermal ducts from high-charged 0 7 riMica, Qr
able ydrotherma r'un pro uc'ts. rom high-charge 20 tri-Mica, Qz
K,¢/Na, —saponite composition glass
Temp. (°C) Time (d) Product* >00 20 tri-Mica, Qz
250 60 Sm 550 20 tri-Mica, Qz
160  Sm, Qz 600 7  tri-Mica, Qz
300 10 Sm, ML(30) *Products were analysed by XRD only for ethylene glycolated sam-

20 Sm, ML(30)
40 Sm, ML(30)
70  Sm, ML(30), Qz

350 10 Sm, ML(30)
20  Sm, ML(30), Qz
40  Sm, ML(30), Qz
70  Sm, ML(30), Qz

400 10 Sm, ML(30), Qz
20  Sm, ML(30), Qz
41  Sm, ML(30), Qz

450 10 Sm, ML(30), Qz
20 Sm, ML(30), Qz

*Products were analysed by XRD only for ethylene glycolated sam-
ples.

ples.

Table 16 Hydrothermal run products from Nay,Mgy(Si;cAly,)On,
composition glass

Temp. (°C) Time (d) Product

350 7 tri-Sm

400 7 tri-Sm

450 7 tri-Sm, tri-Rect

500 7 tri-Rect

550 7 tri-Mica

600 7 tri-Mica

700 0.8  tri-Mica
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HEPVE ALK - Na, ;Mg (SiZéAloA) Oy,

A RRAESIE, Table 16 1278 L 7=, tri-Sm A3 HA{KIEAH
& LB, 400°C DEHGRIE & fF £ TIEHMHE LT
B 5 N7z, 450°C T3, tri-Sm—+tri-Rect DA S HH
(2, 500°C T, tri-Rect (ZHZAL L 7z, 550°C L LTI,
tri-Mica e 517z,

4.7.2 Nao—3/\EFE BRI L84
HREWH - Bm 7 2
HSEPE AL - Na, ;Mg (Si; 4Aly) O,y

BEAERIE, Table 171278 L7z, PRI, PiAH RS
B AET 5 Na—Y AT A MHKISHY S 5. tri-Sm A
PIWUIAE & U C8lh, 450°C D& RS & F % T
HplpH & LT 57z 500°CLL ETid,  tri-Sm+tri-
Rect DM AGHEITHZAL L 72, 700°C T 20 REfE & 1
5 FHIRERA T DG EGRME T, HEZREM & At 5 tri-Sm
D b Nz,

4.7.3 Na, -3 \EFEE IR} L84
HWRHE - B 7 2
HEPE ALK - Na, Mg (SimAlo.s) Oy,

B RCHEJ L, Table 181278 U 72, A A B IE 4 fF
(350-700°C) T, tri-Sm & Mz D tri-Mica D #H A
BbEDADRD 5N
4.7.4 Na, -3 \EFEER¥ LY
HWRHE - B 7 2

Table 17 Hydrothermal run products from Na, Mgy(Si;,Aly)On,
composition glass: ideal Na—saponite composition

Temp. (°C) Time (d) Product
350 7 tri-Sm
400 7 tri-Sm
450 7 tri-Sm
500 7 tri-Sm, tri-Rect
550 7 tri-Sm, tri-Rect
600 7 tri-Sm, tri-Rect
700 0.8  tri-Sm

Table 18 Hydrothermal run products from Na,gMg(Si; ALy )0y,
composition glass

Temp. (°C) Time (d) Product
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B A - Na, ,Mg; (Sis.sAle) Oy,

BRI, Table 191278 U7z, HIBWIEI, PRAERE
BATD2MEDREEAM & H T % Na—H KA PHBITHY
5. tri-Sm APIHUEHEA & U CHlh, 350°C DA
JEGMEE TIEHMME L LT 57z, 400-500°C DI
M Cid, REFFERB OBEIMZE Y, tri-Sm HUMUHE A 5
tri-Sm+ A DM AA DA IZHZEL L 72, 550°C L ED
TERMTIE, tri-Sm+EADOMAASDEIRD S/,
4.7.5 Na,~3\EFEBIRFEL8Y
MAEWH - 2wl 7 A
VBRI - Na, Mg (Si6.4A11.6) (0%

Table 19 Hydrothermal run products from Na, ,Mg(SicsAl ,)O,
composition glass

Temp. (°C) Time (d) Product
250 60 tri-Sm
300 3 tri-Sm
80 tri-Sm
150 tri-Sm
350 4 tri-Sm
7 tri-Sm
51 tri-Sm
107 tri-Sm
400 4 tri-Sm

25 tri-Sm, Feld
60 tri-Sm, Feld

450 5 tri-Sm
20 tri-Sm

40 tri-Sm, Feld
500 5 tri-Sm
tri-Sm

10 tri-Sm, Feld
20 tri-Sm, Feld
40 tri-Sm, Feld

550 7 tri-Sm, Feld
600 7 tri-Sm, Feld
700 0.8  tri-Sm, Feld

Table 20 Hydrothermal run products from Na, (Mg,(Sic,Al ¢)On,
composition glass

Temp. (°C) Time (d) Product
350 7 tri-Sm, tri-Mica 400 7 tri-Verm
400 7 tri-Sm, tri-Mica 450 7 tri-Verm
450 7 tri-Sm, tri-Mica 500 - tri-Verm
500 7 tri-Sm, tri-Mica 550 - tri-Verm, Feld
550 7 tri-Sm, tri-Mica 20 tri-Verm
600 7 tri-Sm, tri-Mica 600 7 tri-Verm, Feld
700 0.8  tri-Sm, tri-Mica 700 0.8  tri-Verm, Feld
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BEAERIT, Table20l12R L7, WTFhOLMICE
WCE3NEREN—IF 254 b (tri-Verm) # FIK
Gy & U TRz, 400°C DI & MFTIE, EGAPERK DK
1 [ B A3, 1.5nm O tri-Verm %, 450°C O i & 5+ T
1%, EGAUEE# OJEmEREAY, 1.3nm O tri-Verm % Jg Ik
Wi §in & U7z, 550°C YL LW &g, tri-
Verm+ RHA DAL DENED &7z,

4.7.6 Na, =3 \EFEER¥ LI
HWRWHE - B 7 2
HEPE ALK - Na, ;Mg (Sié,zAll.s) Oy,

ARAEFRIE, Table 211S/R L7z, WFhDOZRMFIZEH L
T3 tri-Verm % K & LT 72, 400°C LT ORI %
frCid, EGALEE ORI EIREAY, 1.5nm O tri-Verm %
Je R 18 & U372, 500-550°C D Sk T3,
L4nmFEEE D 7 v — F &8 XS %789 tri-Verm % 15
7z, 600°C LA LD E S T3, EGRUPES: o i [ b
2%, 1.3nm O tri-Verm # 3 7z. 700°C T 21 B¢ I £ F5 L
7abkBHCE, WREHEEZ SN S, HED tri-Sm D
HENRD 5N
4.7.7 Na,~3 \EFEE IR} L84
HWRWHE - B 7 2
HEPE ALK - Na, ;Mg (Sié,oAlz.U) Oy,

BIAESHIE, Table 2212/R L 7=, HFEWEADK (Na-
754 b)) A5 RS S tri-Mica 3589 5 1Y,

Table 21 Hydrothermal run products from Na, gMg(Sis,Al 5)O,,
composition glass

Temp. (°C) Time (d) Product
350 7 tri-Verm
400 4 tri-Verm
450 7 tri-Verm
500 7 tri-Verm
550 7 tri-Verm
600 7 tri-Verm
700 0.8  tri-Verm, tri-Sm

Table 22 Hydrothermal run products from Na,,Mg(SigeAL )0y,
composition glass: ideal Na—phlogophite composition

TR

tri-Verm % @Rk L8 & L CH 7. 550°C Ll Lo
i, ROOEGENRRO 5Nz 700°CTiE, <6
ICAEQILGENRD 5z,

48 EREMEATANaR2NEAFKRZIX I 54 b
4.8.1 Na, 2 \EHGFBXXA7 524 b
T - Ik
HY R, - Na,, (Mgo_57Al3.33) (Si7.57Alo.33) Oy
BEAERIL, Table 2312/R L7z, HREWEIE, DUk
v — B XUONMRY — MICRBERE RS, B
HEBM O LG OREEN AT 2 2 \EAER 2 X 2 4
A MHBICHY 35, PIIKEME S LT, di-Sm+ 75
fi (Anl) OMABDEBRBNZ. ABGRIE - PR
ORI PE, di-Sm+ > ) M+ RGO AAD
BIZHZEAL L 7z, 400°C T40 H BB FALEE L 724 C
1%, di-Sm+ >V F Y+ RAOMAS DI 2 R
B ML(30) (di-ML(30)) 233:AF L 7=, 450°C T8 H
BALBE L 72 40F i3, di-Sm+ 32 ) #8720 6 R,
TREEIER 21 HREILL EO S TIE, BIEDO AR 2 B
L, di-Sm¥ L Udi-ML(30) & D HAENFED 60, 70

Table 23 Hydrothermal run products from high-charged
Na, ;—dioctahedral smectite composition gel

Temp. (°C) Time (d) Product
250 31 di-Sm
70 di-Sm
120 di-Sm, Anl
300 8 di-Sm
20 di-Sm

50  di-Sm, Anl
100  di-Sm, Anl

350 8 di-Sm
20 di-Sm

50  di-Sm, Crist, Feld

100  di-Sm, Crist, Feld

400 8 di-Sm
20  di-Sm, Qz, Crist, Feld
40  di-ML(30), di-Sm, Qz, Crist, Feld
80 di-ML(30), Qz, Crist, Feld

Temp. (°C) Time (d) Product

300 20 tri-Verm

350 7 tri-Verm

400 4 tri-Verm

450 7 tri-Verm

500 7 tri-Verm

550 7 tri-Verm, Feld

600 7 tri-Verm, Feld

700 0.8  tri-Verm, Qz, Feld

450 8  di-Sm, Qz
21 di-Sm, di-ML(30), Qz
40 di-Sm, di-ML(30), Qz
70 di-ML, Qz

500 8 di-Sm, di-ML, di-Mica, Qz, Crist
21 di-ML(30), di-Mica, Qz
50  di-ML(30), di-Mica, Qz

550 8  di-Sm, di-ML(30), di-Mica, Qz
20  di-ML(30), di-Sm, di-Mica, Qz

600 8  di-Sm, di-Mica, Qz, Crist, Feld
20 di-Sm, di-Mica, Qz, Crist, Feld
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HOZ&MFTIEdi-ML+ G20 A7 %2R L 72, 500°C
D %M Tid di-Mica D 1723588 50, di-Sm+di-ML
(30) +di-Mica+ ¥ V) ZA I OMAEDEN 5, REF
R O B £ di-ML (30) +di-Mica+ 41 5 D #l A A
bHeIzZ Mt L 7. 550°C T, di-Sm+di-ML(30) +di-
Mica+ %28 N, 600°C T, di-Sm+di-Mica+ 475
DAEDRIZERE ) A2 MNF A4 b OHAFERD 7=,
4.8.2 Na,z;z~2/\EFEEZIX 7524 b
HFEYIE - Ik
HFEME UK © Na, s, (Mg0.67A13,33) (Si7.33A10,67) Oy,
ABAERIE, Table24!Z/R L 72, WREWE L, Uk
Ry — b B LUK Y — MCFEESRE RR &,
PHARRE T Aaf D 2 5 DRG AT 2 9 % 2 NHREIZ X 7 4
A MBS 5. Na, 2 NHAER 2 22 24 bl

Table 24 Hydrothermal run products from high-charged
Na, ;;-dioctahedral smectite composition gel

Temp. (°C) Time (d)
250 31 di-Sm, Anl

70  di-Sm, Anl
120 di-Sm, Anl

Product

300 8 di-Sm
20 di-Sm, Anl
50  di-Sm, Anl
100 di-Sm, Anl

350 8  di-Sm, Crist
20 di-Sm, Crist, Kaol, Feld
50  di-Sm, Crist, Feld
100 di-Sm, Crist, Kaol, Feld

400 8  di-Sm, Crist, Feld
20 di-Sm, Crist, Feld
40  di-ML(30), Qz, Crist, Feld
80 di-ML(30), Qz, Crist, di-Mica, Kaol,

Feld

450 8  di-Sm, di-ML(30), Qz, Crist, di-Mica,
Feld

21 di-Sm, di-ML(30), Qz, Crist, di-Mica,
Feld

40  di-ML, di-Mica, Qz, Crist, Feld
70 di-ML, di-Mica, Qz, Crist, Feld

500 8  di-Sm, di-ML, di-Mica, Qz, Crist,
Feld

21 di-Sm, di-ML, di-Mica, Qz, Crist,
Feld

50 di-ML, di-Mica, Qz, Crist, Feld

550 8  di-Sm, di-Mica, Qz, Crist, Feld
20  di-ML, di-Mica, Qz, Crist, Feld

600 8  di-Sm, di-ML, di-Mica, Qz, Crist,
Feld

20 di-Sm, di-ML, di-Mica, Qz, Crist,
Feld
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D MZEAL & RO % 728 72, FIKIEM & LT,
di-Sm~+ i O AG bE &R 72, AR ORI
N di-Sm+ 2 ) B+ EAE A A Y F 4 b (Kaol)
DOHAADEIZZE(L L 72, 400°C T40 H LA _EDO R
R ¢ iE, di-ML(30) ¥ 5121 di-Mica 2 B L 7=.
450°C YL T3, REO AR AN U IREFIRER o B8
IZPEV di-MLA+-di-Mica+ B4+ ) A g & L7 L 7=,

49 BEMEMEHBL 2 \EFEERSLEY N1
TFTIA M-INZdF1 FR)

Na,Al, (Sig ,AlL) O,  (x=0.67, 1.0, 1.33, 1.67, 2.0)

4.9.1 Nages—2 /\EFE BN

T - Ik

HREPIR R Na0_67A14 (Si7.33A10.67) (OJ%

B RAER X, Table2512/R L 7=, HEWEIZ, Na-
INA T I A4 PHUKISRIB T 5. 250°C T, KRS S
Ddi-Sm2s, A* VY F 4 bEHAFLZ 3000CHE KLU
350°C T3, di-SmHMH % #5372, 400°C Tld, fR¥FE
IO di-Sm & FFEDHAEA D & iz, fREF
K80 H T, di-Rect D A7 & 588 7=, 450°C T,

Table 25 Hydrothermal run products from Na,5;Al(Si; 13Al5,)On
composition gel: ideal Na—beidellite composition

Temp. (°C) Time (d)
250 31 di-Sm, Kaol

70 di-Sm, Kaol
120 di-Sm, Kaol

Product

300 7 di-Sm
20 di-Sm
50 di-Sm
100 di-Sm
350 7 di-Sm
20 di-Sm
50  di-Sm
100 di-Sm
400 7 di-Sm
20  di-Sm, Qz
40 di-Sm, Qz

80  di-Rect, di-Sm, Qz

450 7 di-Rect, di-Sm, Qz
21 di-Rect, di-Sm, Qz
40  di-Rect, di-Sm, Qz
70  di-Rect, di-Sm, Qz

500 5  di-ML, Feld
21  di-ML, Feld
50  di-ML, Feld

550 7 di-ML, Qz, Feld
20  di-ML, Qz, Feld

600 5 di-ML, Qz, Feld
20 Qgz, Feld
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di-Sm+di-Rect+H#EDAMA A DHE E5F 7. 500°CLLLE
T3, di-ML+EAEAROMAEDEEEZ. 600C,
20 HEICIEERA+hEOM AL LY #1157,

4.9.2 Na,,—2 \EAFEBIRK LY
HFEYIE - KL

HFEE ALK © Na, Al (Si;Al ) Os,

BEAERIE, Table261Z/R L 72, HFWE L, LM
IZLTNa A F54 b 2835354 F=3:11cdET
%. 250°C ¥ & 1'300°C T, di-Sm ##HMH & L TR
B 7z, REFFFBOBEINZ D, A% HAF L2 350°C
T, RS O BN PV di-Sm A S di-Sm+ A3 2,
& 512di-Sm+di-Rect+ A DMA G DHIZELL 7.
400°C ¥ & 18450°C T, di-Sm+di-Rect+ A 5D #l A
BbENRD BN 500°C T, di-Mica+ %+ &
AOMALEDHEEET. 550°CLL L TIE, di-Mica+ 4
HA+RBODOHAEDHEIZA-MLOMIFE R 7=,

4.9.3 Na,—2 \EFEBRIGLEY
HFEYIE - Ik

MBI Na, ;;Al, (SiG.G7A11.33) (%

BHAERIE, Table2712/8 L7z WREWEIE, T

Table 26  Hydrothermal run products from Na, (AL (Si;Al, ;)O,
composition gel

TR

HIZUTNaY 1 F54 b5 T4 b=1:1I2dE
9 5. 250°CTIX, di-Sm+ A #1572, 300°C Tid,
di-Sm Z ¥ & L TR, 50 HFELL E T di-Rect+
A IZHZE L L 72, 350°CCT20 H L ED & T
1%, di-Rect+ 27 U 2 b/NF 4 |+ &4572. 400°C T,
di-ML+ > ) # i+ BAOMAA LY EE72. 450°C
DI ETiE, 400°C OMlAA HHIZ di-Mica D HAFA D
54, 600°C, 20 HRD AT di-MLAWHIL 7=,
4.9.4 Na, -2 \EAEE R
T - Ik

HRE PR R Na1_67A14 (Si6.33A11.67) (OJ%

BEAERIL, Table 281Z/R L7z, HREWEIE, TLlb
IZLTNa A T4 M85 TFH4 F=1:312x807
3. 300°C LA F DI S TR 2 WA 121,
JES T 52 5 0D F Al i 23 20 00 W ECHS & M D di-Mica 23 5
F &, 350°C T, di-Mica?d A &HfFL 72 15
MOBMIZ Y, di-Mica O < & O -l 193 <
&8 572, 400°CRLLEDS&MTIE, di-Mica O B 5 4+
DFAMilE % 0.5 22 5 0.2°F2 1% £ Tk L, mifbisntEo di-
MicaBEA AL AL 7=,

Table 27 Hydrothermal run products from Na, ;;AL(SissAl 53)On
composition gel

Temp. (°C) Time (d) Product

250 31 di-Sm, Anl
70 di-Sm, Anl
120 di-Sm, Anl

300 7 di-Sm
20  di-Sm, Anl
50  di-Rect, Anl
100 di-Rect, Anl

Temp. (°C) Time (d) Product

250 31 di-Sm
70 di-Sm

120 di-Sm, Qz
300 7 di-Sm
20 di-Sm
50  di-Sm

100  di-Sm, Qz
350 7 di-Sm

20  di-Sm, Qz

50  di-Sm, di-Rect, Qz
100  di-Sm, di-Rect, Qz

350 7 di-Sm
20  di-Rect, Crist
50  di-Rect, Crist
100  di-Rect, Crist

400 7 di-Sm, di-Rect, Qz
20  di-Sm, di-Rect, Qz
40  di-Sm, di-Rect, Qz
80  di-Sm, di-Rect, Qz

400 7  di-ML, Crist, Qz
20 di-ML, Crist, Qz, Feld
40 di-ML, Qz, Feld
80 di-ML, Qz, Feld

450 7 di-Sm, di-Rect, Qz
21 di-Sm, di-Rect, Qz
40  di-Sm, di-Rect, Qz
70 di-Sm, di-Rect, Qz

450 7 di-Mica, di-ML, Qz, Crist, Feld
21 di-Mica, di-ML, Qz, Feld
40  di-Mica, di-ML, Qz, Feld
70  di-Mica, di-ML, Qz, Feld

500 5  di-Mica, Qz, Feld
21  di-Mica, Qz, Feld
50  di-Mica, Qz, Feld

500 5  di-Mica, di-ML, Qz, Crist, Feld
21  di-Mica, di-ML, Qz, Feld
50  di-Mica, di-ML, Qz, Feld

550 7 di-ML, di-Mica, Qz, Feld
20  di-ML, di-Mica, Qz, Feld

550 7  di-Mica, di-ML, Crist, Feld
20  di-Mica, di-ML, Qz, Feld

600 5  di-ML, di-Mica, Qz, Feld
20  di-ML, di-Mica, Qz, Feld

600 5  di-Mica, di-ML, Qz, Feld
20  di-Mica, Qz, Feld
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Table 28 Hydrothermal run products from Na, i;Al,(Sis3;Al ;)
O,, composition gel
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Table 29 Hydrothermal run products from Na, 4Al(SigAl)Ox,
composition gel: ideal paragonite composition

Temp. (°C) Time (d) Product

Temp. (°C) Time (d) Product

250 31
70  poorly crystallized di-Mica, Anl
120 di-Mica, Anl

poorly crystallized di-Mica, Anl

250 31
70  poorly crystallized di-Mica, Anl

poorly crystallized di-Mica, Anl

120 poorly crystallized di-Mica, Anl

300 7
20 poorly crystallized di-Mica, Anl

50  di-Mica, Anl

100  di-Mica, Anl

poorly crystallized di-Mica, Anl

300 7  di-Mica, Anl
20  di-Mica, Anl

50  di-Mica, Anl

100  di-Mica, Anl

350 7  poorly crystallized di-Mica, Anl, Feld
20  poorly crystallized di-Mica, Feld
50  di-Mica, Feld
100 di-Mica, Feld

350 7  di-Mica, Anl
20  di-Mica, Anl

50  di-Mica, Anl

100  di-Mica, Anl

400 7  di-Mica, Feld
20 di-Mica, Feld
40  di-Mica, Feld
80  di-Mica, Feld

400 7  di-Mica, Anl
20  di-Mica, Anl
40  di-Mica, Anl
80  di-Mica, Anl

450 7  di-Mica, Feld
21  di-Mica, Feld, Qz
40 di-Mica, Feld, Qz
70  di-Mica, Feld, Qz

450 7  di-Mica, Anl
21 di-Mica, Anl
40 di-Mica, Anl
70  di-Mica, Anl

500 5  di-Mica, Feld, Qz
21 di-Mica, Feld, Qz
50 di-Mica, Feld, Qz

500 5  di-Mica
21 di-Mica, Anl
50  di-Mica, Anl

550 7  di-Mica, Feld, Qz
20 di-Mica, Feld, Qz

550 7  di-Mica, Feld
20  di-Mica, Feld

600 5  di-Mica, Feld, Qz
20 di-Mica, Feld, Qz

600 5  di-Mica, Feld, Anl
20  Feld

4.9.5 Na,,—2 \EFEBE KK LY
HFEYE - Ik
H BB RK © Na, oAl (SigoAl ) O,

AERAESIT, Table2912/R L 72 HREWE L, /85T
F 4 MHBUCIGT 5. 250°C T, TR S5 O 2Pl A3
1.2-1.5° & JAMEAE i PE 0 di-Mica 28 i i & 77 L 7=,
300°C ML E D&tk ¢ig, di-Mica O S [ 5 0 - filli i 1
WA OEEIMZEORL &£, 400°C LA ED %A TIE,
Z DOPAMNEIZ0.2°LL T £ TWA L, S MED di-Mica
EHMAADMAB DRI - 72 EiGEED di-Mica®
XRD/S& —ViE, /ST 4+ M) &—3%L 7=
550°C Ll LD &ML, di-Mica+ 40+ il OHl&H
122 b L 72, 600C, 20 HEITIZRAD AL

SRR L SR DA I DWW, BHITEFR] FEYLE AT
HEBRE DL DTHERENEEE L. AREHO
BED E 5 200 BRI U - MORHIF R £
BT xa—lIWFEE L ZOREGED TRHHL

T4, E22<OEELAAY N EWEEWE24
DOEFHEDOTIIESL LR L LT ET
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