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2 9 BH[MgSi0(0H).}& 2 A %2 AL3HE-E 200 MPa, 600°CollA 4= wh-g-A|A g4 g -+
glct. dlagtel E[MgSi0.(0H). &= 2 A¥ 43188 200 MPa, 750°CollA] uk-g-A171w &4, A elel
o] E(MgSi0,), Aede] AA =k A MR F4he} WALl lsejelojes) sto] TS 4 +yg
A 2 elefo) & =all 1 zlo] B 2] WF8-(Greenwood, 1963)°)] &3 & HAj BEZFo|u diPelo| =}
At 2 E2 Mgt W] F9t $M 849 mL&3AlE daElelolEst AHojo] A E = wbg-R
t} dligele] ) Hodo] AR = uk-2 2 A rHGreenwood, 1963; Chernosky ef al., 1985). =]
v 99 200 MPa, 750C €4Hhg-oll 4 843} sixelelo) E9) Mojo] FAR-E ol mhelol Eg) 3HAx) ob4)
Aol 3t o Eg A7|EA ot & dF-s G ez AlibEe] oAl 7 =3 dlidjolE +4
Aod + 4 HO HH- 25 Mo} geld 849 Aol diste] At D HH-&2 41-243 MPa,
680-760°Coll A} Al AJ3leie}, 3pehukg- 4]=3 dlaelelo] B + 49 + HOE 100 MPa 699<T['Cl<710%4

Y& o] F12, 200 MPa, 740°Cell A= #4do] akAl 8}, 40 MPa, 680°C2} 250 MPa, 760°Cell A=

ol =7} bafste

HAO! - Y, APejel B, G5 9k, AU

N B

AL AR, UIstellA] A4 + Ao o] uv]s}ed
= bt Sl wiRsh, djekA] =A<k, 29
714 59 F5 #HA 8 Fog 4Edd
(Evan and Guggenheim, 1988). 42 A ¥#[Mg.
Si:0(OH).] Wol7} A 31 ojaba] A R-of 7}7HA Ak
Z9c}. Siol Wsted Al 29 0.15, Mgell thstod
Fex #Hd 01 A=7A A#@HcHDeer of dal.,
1962). 84 AEE HO= 4.7 wt%z A g go)
v}zl A oF 5.0 GPaZl=] oFAlste &)
oA A7te] AdlelA WHE AR HOE 33t
= Yoz odvixy 7= Feh(Pawley and
Wood, 1995). A3l eHellA] &4 2] &enlg-& T3
o HOE ¥338t +2485 YA =tant
P& FAse AR delA 9loh(Gill, 1981).
oA B Epubge] o3 dlaelelo] B9
Aoz FaFcHBowen and Tuttle, 1949; Ki-
tahara ef al., 1966; Skippen, 1971; Greenwood,
1963; Chernosky, 1976; Chernosky et al., 1985;
Pawley and Wood, 1995). 2 1.0 GPa <|3}dd]
(Chernosky ef al., 1985) 84L& 2ol qAide}
o|E9} Mejo g whanbg FHGreenwood, 1963;
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Chernosky et dl., 1979).

MgO-SiO-H.O AlAlA dxFeleles 7 kA
oo disfe] =gste] o Yri(Fyfe, 1962;
Greenwood, 1963; Zen, 1971; Greenwood, 1971;
Chernosky, 1976, Chernosky and Autio, 1979;
Chernosky ¢f al, 1985). Greenwooddll 23l A4
ol Eo} AR vh-g-o] dpul-g AlY o] Fo e
AiFefe] B} E| e} o]of e kLol ts}e]
o] ol 5=slth(Zen, 1971; Greenwood, 1963,
1971; Berman et al., 1986). Berman ](1986)+:=
MgO-Si,0-H,O Alell thate] dF3hy] =2l & AL
3ol Greenwood(1963, 1971)7} #|Q¥3t alxda}
olE2] <bA] °fo| Exgtriz A3t Zen
(1971)2 Greenwood(1963)2] Al@ute 2= ol &
Fetol B9 MY AE AT 4 glokz Yo}
Hemley £1(1971) #£9] &3l g o] 83 A
< 53t dxdele]l ErF MgO-Si0-HO AlellA
A siely dledr}. Chernosky & Autio(1979)=
drdzje] B §AI3I agele]| E=7 e
Elo] E + Aod + HO, HFH-S A¥Ed Green-
wood7t A|2MgF Zhzt A i T AEjelelEr) gle
2719] £ (invariant point)e] & ghcha gic},

Evan?} Trommsdorff(1974)& &=~ (Alps)A|
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AojlA] A -l xelejo] E9) TS 3y 1
By LEE 700 MPaoll A 600°CE AHA 3t} o)
718 Greenwood(1963), Chernosky £1(1985), Ber-
man £J(1986)¢l &J3} <ligalo| & qkxieddzl 4]
ZyslA| oz =]= et

gale] B2 qlxelelo] Eol o] YA H =
uhg- 1.9] QMR /EekA ubgoll gt =& v}
A A 9] clgy]e} JEZIG-E A|Fshs At
o] AFatg g4 vyt o] Az Ecl(Berman,
1988, Table 4. T=3EQW). 18]=2 A =3 oI~
elelol B + A 93 + HO0 W3-l tidt A= Agx}
EE At dxgele| £ A 7lsAd ol 3}
o G5A-S B8] glslax} gl

A3y

o A

B 7l A4 AY e wedign A7
733}statol) Ao} gli= Lecorte] A& AHS-3)
g}, g vk oA F 8-7) (pressure ves-
seDE 2oz AX=m 97 32mm, Zo] 184
mm<2| Rene #41 A& olc}, ot 47] 249 7}
< Eurotherm €% 7|2 255 4% 4= 9]
= A7) 2o AHE) A2 e HE Y
Hol Ao g ZAsy L M2 A=
SEE 4 47 A9 257t ol 7|29
2EE AA L2 A5 Aot oH 4] #4Al
9] &xE oE 47l e YRlshe FE(%
= £7] s}9)9] o] RollA] K-3A dxd4= 934
2% A (Omega, 115 KC)2 2R3l 4283
A4 A9 HIAEE Agslr] 95k NaCl
0] o= (800.5C)& &A3sHA 800-801°Colrt.
43 £7] R S 2w} oH 4] W
Fol Lx e 17|olM BEAEHE o NS
AH-ste] 2 Sty BFo IS oY
47) U5l Fo] ER3lgich. o] & AN &
o) 17]}ell A gt &7) oo Uiiel r= 7
t}, aeng Ay F 2 2Ee AeY Hol
(A 10 mm)oll 2 Al (1°0)e} GH% A
9] 22K £1°C)F 7hekste] <Fx2°Ce EEAHAE
7BAlcky SR}, ghEe] 232 Zhzhe] ob 4
71e) 7%l A& 150 mme] 2%l FH AlelA
(Astra)& AHE-sle] SAdsldc). b=AL Ho ¥
ol 520 MPaolw] 2ab= #Hof Wl 0.25%
(Astra)e] 28 248 =2 oF +1.3MPa®] &

8 3x

A& 97 3mm, 7 0.15mme] 2-gr]
(Ag-PAFF FHE A3l U3 10 mm Ao
2 Aatsisich. Ae A2 E3(30-50 mg) ¥ 1
FAL 20% (6-10 phell ABehs F/FTF v
FA}7V(micro syringe)Z H7Veb 44 5ked A=}
ook AR Ao A UE-& A3 9
3ted 110°Coll A 24417 7hdslsdch. 7k A3 4
g Ao)7} e AL 2 dedate] H7|sdct

S gk o] galgl HEd o 4] dx
2EH QAR (T2 #4112 ¢k 27 W A<
o) ARE A$w b 4718 2 e Aes @
< 9t gle Ao 9RAA| e dxlEla s
7hsle] 3 b o2 dAc d Ao
B2 AR} gl o o] EellA] hH Eel 9l
AL &ty fste] B ghzo 2 71gkslo]
A2k F s e} wisb) gl AS M S ARk
c},
g4 A 9] 7kl W& o3 71X|7) 9l& 4= 3)
Ak & Aol A HE B3R e {x]3
I 2EE Fo] S-S Akt o) 7}
d 7Rl whe} ks vbgo] UAZ Nk A=
£ EHBIEE A eHc) A48 1S 8 o}
A oA sHbE $ gl Hb-E&-E Fol7] 93l
24417} A BE] G A7) 2E AHEle] 71dEkA
onf o] AL EF 2% (o 700°C) = A7
10% vlgtelt} B8 &% Zubolx Fxdh £x9
bzl tulsle] BE 25 ZHblle AU &
E 2Ao) sy AP FE 25 29 &
He +20]c} 2% 250 =gH A9ele A
1247 AEE ARAH o7 257} ZrlH g A%
ol 2o Ao Pashr} ghEe] AS- AY ¢
Hog A ATt = AL ks & &
S 200 MPasllA] 5 MPa A&, §43 Abso] b
sl o] BEojold AF 77hEsl 5% %
9} oFH-g f-R|817] f8le] wkg- Z7]e Bo} A
3 2xe) gt 2Ao) 97} 5 Uk F &
Eo} 32 19 ofH A}

uk-$- 284wk Al S BESP] 98 g
7vd Ao} dAsHA 5 S A F
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oA 37 ARE dAHIA #FAI5] $se A=
HAck oy 47] %9 A2 E A ¢S
3718 AHERE Watoll A AR =AM 100°C7HA
A 7He- 38 i glejct,

W7he 4 8718 Falsln QAEs sl
A¥ Ao skt viwsle] Ay F FEL Halsd)
A3 Aeke] W3} (£0.2mg)7t e A H7s)
Sr=

AE gele v X-A] 34 BA-g AMgs)
act. X-A A7 Fdistael] glE Scintac
XDS-20008 AH8-3}4lc}

CER -

£E 99.95%°] MgO(Aldrich, 34, 277-7)& &
Al ¥-4231 o}Alo) E AF-(argate mortar)ol| A B2
2 e Fed i COE AAR ¢
3tod 1000°ColA 10A17F, 1200°Coll A 2417 71
#2}stgdct. SiO, (Johnson Matthey Chemical,
Batch No. S90000B)& ¥-4§3}¢] o}Aj0] £ Ao
A 7b F- 500°CellA 24417k 7+ A z2lshedct. A9
2 A4k Aed (Ward collection) S #43l1 #-&
aal 2542 A 3]s 500°CoNA 24417} 71
o] Falstedct, A<l Azl A= Table 13
Z},

dutd e 2 Ag-g F3te] 4% HES §HAdsl
7] Y3l A A FEF AdEo] A= A
& 19 oHA Ao ukg-A1 A o 71sEtct §
A FEo] Rl vlolhs AJRoly ukg &
E A FEL oA HE Weld A A
2 o) uhs- 2%9) rHollA M A E BB F
9] xgto] HAE Flolc}. o]7-& WAl 2hgol4] ¥
A FE o] oo ARl we} o3RS vk A

g B AYH A7 125

3} 7},

MgO$} SiO& & u] 3142 £¢3}] 200 MPa,
600°CNA 577 A7} Hb-S-AIH T}, Ab3bE2] FA%
EFE 3l oAlelE AFolr] £o02 FH4 6
A7} olakg- ZholA] E3 shgin) A EL 5%
Z44[Mg.Si,0(0H).Jo1H (Fig. 1a) §A4E &4
2] Az} AL 2a=5.316(2)A, b=9.190(4)4, c=
19.018(7)A, V=915(1), B=100.31(3.54)% PDF
13-558¢] a=5.2874, b=9.1584, c=18.95A¢} ]
g o 7t Z AR A 7S 2elcH(Table 1).

MgO$%} SiOZ & u) 7:82 &8k 200 MPa,
750°CellA 598 A|Zk wk-g- AlZe}. 200 MPa, 719-
765°Cx=  dAgele]lErl kA g Joolr}
(Chernosky et al., 1985). B E-& i Aeleloj &
34, Hedo|ci(Fig. 1b). N eletolES] Hxl A
$= 2=18.226(1)A, b=8.820(4)A, c=5.191(6)A,
V=8340]u] PDF 19-768¢14 a=18.2254, b=
8.81494, ¢=5.1746A7} v)iTs}e] a, b g1 W3]
2 dxse ¢ 2+ 0.02A AcH(Table 2). 49
glo] & A E-o] AFSLE-& 200 MPa, 750°Coll 4] 4ke-

200 MPa, 600 °C (@)
ct54-1

Intensity (count)

10 20 30 40 50 60

200MPa, 750°C £ (b)
Table 1. Unit cell parameters of natural quartz and syn- Syn70_X2 |
thetic talc and enstatite 217 T
3
Quartz Talc Enstatite 8
a 4912 (* 5316 (2) 18226 (1) 2
b 9.190 (4) 8.820 (4) g .
c 5399 (1) 19.018 (7) 5.191 (6) = E
\Y 112.83 (17) 914.85 (1.22) 834.62 (0.49) E T
B 100.31° (3.54) T
*figures in parentheses represent the standard deviation in 26(°)‘0 so 60

terms of least units cited for the value to their immediated
left. Cell parameters are expressed in angstroms.

Quartz: natural quartz; Talc: synthesized at 200 MPa,
600°C; Enstatite: synthesized at 200 MPa, 750°C
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Fig. 1. X-ray diffractogram of the run product of the
bulk composition a) of talc at 200 MPa, 600°C, 577
hrs. b) of anthophyllite at 200 MPa, 750°C, 598 hrs.
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Table 2. Experimental bracketing the reaction Tc=3En+
BQtz+H,0 on the bulk composition 10MgO - 13.3510; - 2H,0

Bprint Do (L Dumion e
U46 41 (0.5)* 680 (0.7) 630 En
U47 105 (1.1) 699 (0.9) 630 Tec+Qtz
U36 100 (2.9) 710 (1.3) 643 En
U39 200 (0.5) 720 (0.9) 251 Te
U48 201 (0.5) 724 (0.5 630 Te
U40 200 (0.5) 740 (0.4) 251 Tc+Qtz
U41 243 (2.0) 759 (1.2) 251 En

Tc=talc; En=enstatite, Qtz=quartz. Parenthesized numb-
ers in P, T represent standard deviations in terms of un-
its cited.

*Twenty weight percent H,O was added to all samples

A7 w) &4, dlzelefo] E, Alefo] MAEGloR
2 o] AAE-E 200 MPa F-2ollx] B4, alxe}e}
o|E, Alodo] Heq uk-Zo| 9)&-& ARl 7
g uhe = FMe] gepulg oz qlaelelo]E9)
Ao A uk-go] Qlrt. zfu; A -] ohd 4+
9 wheal A SHES do) PAHE AAE 5
ulslojo} slu 2 AlA| HHF FE T oHA 9y
Bohe &2F o8 3E 23S 2d 9ok vk
9 7134 AAZEsbr] $1g 9" AlFH(reversal
experiment)2 AAAq whEy JAEL EF
sho] HES-AIAA ZF A R-2] AT} Zhaell oA
uh-2-9] wpakg- AR ghc},

A2 AL MgO9 Si0Z 7:8% &3}slod 200
MPa, 750°CellA 598 AlZb ub-gAl7l AMAET
MgO$} Si0,5 3:42 &3¢ 200 MPa, 600°Cell
A 577 A7k wkAl7] A ET AFAAE AdE T
Ay) 35:17:12 E3Fste] AAA A2} 24E AA
shojet, Alat 24 FA Fx lagelel E A
B8 uhgAA A B84, Aof, dxElelo]Es}
AbedAb Aodg E3RE HAoE A FE AL 2
A, dixeletol B, Aojoln] d4ubd F FAA
BEo] FAo] riyl #A=3 AElele]E + 4
o + H, 09 ukg2] 94 Ade] 7adk AEolct
o] AE-g A2t B2 2 go] alsFejo] B9} A
o2 Badckes vhgro} o] mgoA uhg-A 7

A4 uhgolA Hhg-o] g wEA g3 74
3 38 »Esp] d AR A3 BAE A
e UAE BT g R oS A A
o) gt olg} 2H-2 A7 ] BAJql 7]alate] A

B2 7JEE F8 XRD BY-& Eslo] o] Foj2]=
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o] o] 7% vlge] AE-E &R Xkt dlag
Zlo| & AJE-2 200 MPa, 750°Cl &419) kA <
o BoljA] HESAIAA B, dliElelo) E, A efo]
HAAEGA Y BAE B3] AEEA] 4L A
ool Edo] A 4= 21 o]zl Greenwood ¢
o 2Jzle] F4= dadelolEdrr gly (A
Tk Greenwood?] dlAaTalelee] ok 49
&) ol 2Tt ukg A7 4ol Er] A
22 AAAste] A& 7hedt ool B & 9lo] A4
Yol E9] Y FH-g XA F AHolrt

Greenwood”} *|Zghute} o] gigelelEx
FAs7] ol BEoltk. Greenwood(1963)<}
Chernosky$}t Autio(1979), Chernosky #](1985)
Z2 dagele]| EE §HAIE7] H5le] AkslEo
AR BAloA Al el 14 8L 29A =
E 3dAe] w02 FajAlA dagele] S §
Agel AA vhgolM FAEH o B A2
Fe| 2 gl B, dlaElelo) B, B4 ¥ AE|E}o)
Eolct FHlA wAle A AAES et
o] E ok 3 (o|: 200 MPa, 750°C)ell4] HHg-A]
Ak, FHA dAle] A B dlagele] B, A,
JedojtH(Chernosky et al., 1985).

A]Z]’ %Z"-'l ASI —‘,‘i—il} :T_L/%] ‘Tg'%’% MgO-Ssz-HzOQ‘
Azt T ¥l B8P Fig. 2a9) 2t} o] Al# &
Aol FE 2L A, dxelelo]E, Ao},
Ao w22 HO7F £318 270122 HO6M &
A, dlxelelo|E, Mod-& EH|E F°§(Bucher
and Frey, 1994)3} Ajod-gX-qlxelelo]E &
AEnle] AbzE =3ellA Al2F 84S Fig. 2bell £
A&t ulke} 7k, Fig. 2bolj4] #Ade] dladelele
o} Mo "pnubg dhe ¥ AE-S TT3A4Q
oln], o] qlaelelo|Ee}l HFgoT wpulbg
e 33 A¥S T3EQelth Fig. 2bellA]l 7T3A
4Q%t TIEQE Edtsles A4l sld 2pubge]
Age o F& 24| 213} F2e|r}. Fig. 2bollA
A2 £4 S 2ve dAHNAES HARE B4 =&
o e 7HE ke 49e Ve 4 ok AN E
o4 Z; g2 vl gelsle] 1o ule} g4
£ 7k ukee] A A RS Yrig s gl

g9 ulg2 AF Ede] XRDAH F 84,
A elelo] B Aede] mlm HWAE EA et Al
2 B2 & o4l E AE-S 200 MPa, 750°C
ol 4] ub-S-AlA dixselelolE, HA Aake] Afge]
A= AeHFig. 1b). F3ukS-2loa disgelo)
E 122 18 43 4F dacdele]ER HaH
o}, dlAageje] & AR 182 g4 153 lagle}
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‘\ Ens + Qtz + fluid
, stable
\

Taic stable \\\
. TEQ, - -~
TI3MQ, - -
I

-—"—un“;o \, Start mix.

e ] *<

\ 48 u42 U3s

U4t

Talc Enstatite

Fig. 2. a) Some phases and the composition of starting
material on to MgO-Si0,-H;0 plane in mole ratios.

b) The diagram is a projection in a mole ratio from H.O
apex onto the quartz-talc-enstatite plane. Start mixture :
starting composition, 7T3A4Q : Stoichiometric com-
position of the reaction, 7talc=3anthophyllite+4quartz+
H.,0, T3EQ : Stoichiometric composition for the reac-
tion, talc=3enstatite+quartz+H,0; filled and empty box
: hydration and dehydraton reaction respectively, in
this study

o|E 4B 2 st 750°C v AR E 1 750°C
Hhe QA E A ede] FAM|E 35:117:10] 22 Azt
E2oll4 &4 : qlaelelo] E A od o) Eul= 0.999:
1.997:1.1860]ct. 2w A2HEAe] XRDEF F
4, dlzelelo| B Aede] sz WA P 74
SHESol oigt B9 B gadyg 7 & qlrh
uhe Axlel] gk XRDEAM o2 34, clielelo]
E, Ao 9z wAS S 2t 322 7
IHA S 7t BB o] 29 fagy o el
Zul & A3t
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Table 3. Direction of experimental bracket of the reac-
tion Ta=3En+PQtz+H,0 reactions based on the mole
changes of the each phases

Peak Area reading Apparent mole ratio”

Ex- Talc En Qtz

periment  (gog)x  (610) (101)

Talc En  Qtz

Starting  521.14 43541 1135 0.999 1.997 0.186
mix
U46 417.78 619.23 0 0.801 2.841 0.000
U47 504.05 178.21 60.94 | 0.966 0.818 0.100
U36 283.14 881.47 0 0.543 4.044 0.000
U39 1423.05 149.43 0 2.728 0.685 0.000
U48 174182 2073 O 3.339 0.095 0.000
U40 816.68 382.45 164.39| 1.566 1.754 0.269

U41 0 78328 O 0.000 3.593 0.000

*Parenthesized numbers represents hk,1! index of each
minerals. Peak Area calculated by numerical integral of
peak area upper base line. Peak areas unit is (count™*de-
gree) which is abbreation units depends on analysis con-
dition of X-ray diffrectometer.

*converted from peak area per unit mole on the starting
material's calibrations on its initial composition.
En=enstatite, Qtz=quartz.

CEER

A EL Table 29} 7t} A EF
q B AIHE Fig, 30l =Z3ksict.
WAE] X-A B AT F FA4(006), dEleto]
E(610), A9 (101) H=9 HH L FAAEE &
3 AArstdch AzE 2R X-A FAF 3
AEoz A% ukgAvte] £ ARu|E 33319
th(Table 3). AF-EollA A & A0 E A,
g4, dlx elelo]E ARTHo| FAE Fig. 29}
Zrc}, Al B2lg Srpshe OIS AR B
suhe g}l Zhpukg-g TR 5 vk Fig 3904
ud8, u39, ud7, ud0> FHrukgo e Ao FohE
HodFn ud6, u36, udle Eukg oz gajel 2t
48} dll~elelo) B2 Z7HE HlT)

Algl el oredg 25-9H T FABH
Fig. 49} 2t} A8 F9o] 2o} o3| Wlole 7]
39 z7|E ZHAEh 100 MPaslAe] Ay
Berman(1991)2] #Al4telvt, Chernosky $1(1985)
o] Aze} vf-$ AR 9338 valn) 200 MPadl|
Al 740°C7HR] &Ae) <H4(Fig. 4, ud0)8ksL 243
MPa, 759°C A&l A (Fig. 4, u4l) <lxEelelol=
7} b Ec}. Berman(1991)2] AlAks} v wste] vk
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549 718718 oS akshA g Fig. 4ell4 o3 HEA FA WA R wkgo] gdr)
£ 100 MPacllA] whg-o] me3} Ao} Al ubA 200 MPagh 250 MPasl i 242 @43 o

d. U36 h. U41
E
E
T T
T T E E E T E E E
, < ) N
10 20 30 40 50 60 10 20 30 40 50 60
T
c. u47 g. U40
T
T
E
T
Q E TE £ TE £
- 5 ; LN Ak =M
10 20 30 40 50 &0 10 50 60
—
b. U46 f. U48 T
T
E
T
T
T
T
T TE TE E ﬂ__,LJ E T g T E
e : A A - i A "
10 2‘0 30 40 5’0 80 10 ;6 3r0 “D '_'_go GID
a. start mix e. U39
€T
3
8
=
[72]
T
E E
<
T
T Q T E
T T E TE E L T ! £
, L ek A Pl = : E A =
10 20 30 40 50 60 10 20 20 40 50 60
26(°)

Fig. 3. X-ray diffractogram of the starting material and experimental products. T:talc, E: enstatite, Q: quartz.
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300
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200
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Pressure (MPa)

100 -

50 A

660 680 700 720 740 760
Temperature (°C)

Fig. 4. Calculacted curves for Reaction (2), (3)
and anthophyllite=7enstatite+beta quartz+H,0 us-
ing TWQ(Berman, 1991) and thermodatabase (BA
96a.dat). boxes indicate the experimental con-
ditions employed in this study. open box : enstatite
growth; filled box :talc growth. size of rectangles
represent uncertainty in the experiment of press-
sure and tempeature; I beam indicated bracket det-
ermined by Chernosky et at. (1985).

seelol E5} sjo Whe-g Y 4 aloh & A
& E8) 249 B=3A250) E + 4o + HO)
238 Fig, 491 A% ek,

E E

B dFod SRS Qdageo]| EAE-L AL
ez EFste] zZ2 200 MPaollA]l  600°C2};
750°CellA] &A1) 600°C vFH-goll ] 43 &
o], 750°C uk-g-ollA] &4, clxelele] &, 2{do]
A=A} 600°C W82 A EF 750°C w39
AMAET 2pdar S Egsbd BEARS &
A, dxelelo] B, Hodolr}, &4 =3 dlAelelo] &
+ 4394 + HO vhgoll date] w853 A E-E =
T xgeiv] 2 9] AR 7IRA] or) u ol o]
EFES AHEsle] A Age] sl =&
750°C HH-S-of AAIEL sheld A Eo 4, Qi
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Fig. 5. a) Calculated univariant curves in the system
MgO-Si0,-H,0. Univariant curves for alumino sil-
icates also include for pressure reference. All curves
predicted by TWQ(Berman, 1991) using BA96a.dat
database(included in TWQ 2.02b) and H,O model of
Harr et al. 1984. [Q] and [F]:invariant point of
quartz and forsterite, respectively. Fo : forsterite, T¢ :
talc, Ath:anthophyllite, o-Qz: a-quartz, B-Qz: B-
quartz, En : enstatite, cher.85 : Chernosky et al. 1985,
Ber.91 : Berman (1991) b) Enlarged view of 400 to
600°C and 0.1 MPa to 20 MPa.
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The High temperature stability limit of talc, MgsSis0:(OH).

Dong soo Cho and Hyung Shik Kim

Department of Earth and Environmental Science, Kovea University
5-1 Anam-dong, Sungbuk-ku, Seoul, 137-701, Korea

ABSTRACT :In the system MgO-SiO-HO, Talc[MgSi,0.(OH),] has been synthesized hy-
drothermally at 200 MPa, 600°C from the oxide mixture of the bulk composition of talc. The ox-
ide mixture of the bulk composition of anthophyllite[Mg.Si,0..(OH).] converted to talc, enstatite
(MgSi0,), quartz at 200 MPa, 750°C with excess of H.O. In low to medium pressure metamor-
phism, enstatite-talc assemblage is metastable relative to anthophyllite with the reaction talc + 4
enstatite=anthophyllite(Greenwood, 1963). The high temperature stability of talc is bounded
with the dehydration reaction to anthophyllite rather than that to enstatite(Greenwood, 1963;
Chernosky et al., 1985). Therefore our experiment result assemblage, enstatite-talc-quatz at 200
MPa, 750C from oxide mixture of bulk compostion of anthophyllite is metastable assemblage.
The hydrothermal experiment performed at 41 to 243 MPa, 630 to 760°C with the starting ma-
terial composed of synthetic talc, enstatite and quartz. Talc or enstatite grows during the runs
and no extra phases including anthophyllite nucleated. Based on the increase or decrease of the
each phase from run products, one of the possible reactions is talc=3 enstatite+quartz+H.O. The
reversal bracket of the reactions is 699 to 700°C at 100 MPa. Talc is stable up to 740°C at 200
MPa and enstatite grow at 680°C, 40 MPa and at 760'C, 250 MPa. Though the high temperature
limit of talc around 200 MPa is bounded thermodynamically by the reaction, 7 talc=3 an-
thophyllite+4 quartz+4 H,0, talc persisted throughout the previous reaction up to the reaction,

talc=3 enstatite+quartz+H.0.

key words : talc, anthophyllite, hydrothermal experiment, reversal experiment
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