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Co-Pb Fifbipb b, HITR T &HEEREAMRHE.
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FAIMgF R 24tk ik ok, fE—ANKSERM 1620 CIRE B FH T AR I T B/, B
BT REBE A M, 835 N. L. Bowen i1 O. F, Tuttle™ X F{E 44 iy IR BEAE DA,
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FPTE R EEBE AR M0 KU TORHIE D, BN ENAE BB 28 AR P S B rh L T % A AR 47 A
BEBE . REBEAAMBIREEES, BN SEMELA . FSEERMA . KB, MBI A, B
AMASY - RAET Pk, ERERR Mk, MEXN TSN R Dh T 9
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BRI AMARE X B BAXRFAMAZFEREE QAZZE HEATRIM,
FE450—T700°CROTEER (500—1400) x 10°Pafy ik HIEE AN, LM K, Na gjfbdpki
Wk, 2ik120-188/NRIGACTERE R TR . REREA . AHREEEA. BN A, B8
HIRE . KRR, HEEEH ., MET el EN TSRO, BBA. BNAG. KA. H
B, LAt 2RB-RE0T 8, BB ERA KSR IEHEEEH ™= RS R
Y- ik B kM, REILT e K, EERAAT BH 2k o. B EnmX
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(1) RrEBEA (Chod, TAEZEW, MELEE SHERE, RE I Mikk/hd0. 002—
0.01mm, ZHHYE, HXMa \Np=27—31°, FHEHKEK, “H&HT EH, HlENp=
1.610—1. 618, Ng=1.643—1.652 (BBH 1),

(2) BB (Hu): KaEN. BAFRR. R BEXTEHE, d AN 0.0005—
0.07mm, —f40.01—0.02mm, FFFHKE, RER, FiF G -RKE-% KA,
anIEJEME, ¥ Np=1.604—1.622, Ng=1.639—1.654 (BBH2),

(3) #Fikgef (Chu), EE—REFEAHE, BV, REISFHREEHREEYE, XE2%,
fn PR K /230, 0005—0. 04mm, —E40. 005—0. 02mm, RHE¥, HXM a/ \Np=7—15°,
fER, FiHEA--BRKEAGCE-RKEGR, “HMHFEXHE, 7EFE Np=1.640—1.652,

O EEEVREREEA(Mg(OH, F):3MgeSi0, JiF > OHM BEER A,
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Ng=1.654—1.679 (K 3),

(1) BEMEEA (Mot). TaMrEtaeil, HR, R, RBRERI, AKX
/NZJ0. 002—0. 04mm, SELFEN, FER, THEI-FRKAZE KRG, “HKALCH,
$r#Np=1.643—1.658, Ng=1.652—1.667 (FEJr4-2),

(5) B (Fo). TBW, MERET I, mtk K/ 0.01—0.03mm, FI7{H
¥, Fieh—RREG, ST, R Np =1.635—1.689, Ng=1.672—1.680,

(6) 7KEEF (Bru): TAEW, % 2HERESKR™H, HAKKNMY 0. 1—0. 3mm,
B <0.0005mm, EfFIE, EEAK, FHAL-RBEE, HAHAFRNT B6E, —H
FEH:, HEENo=1.559—1.563, Ne=1.580—1.583, & ABEAT RE FBEE=
WL W, ARG, HENEEA -G, Tt RUREEKBERIEEN.
%, ABfh A TR,

(7) MiELCA (Ang): - ESAENE, R, K/A£0.0005—0.001mm, T-47iH
¥k, TER, THe-%Ee, THBIOLHE, ¥ % Vp=1.558—1.560, Vg=1.567—
1. 574,

(8) REED (Mv)., #B@, KEREAT-AE, METhaw ik, KRR, A
WikLR, REW, K/A0.002—0. 05mm, LR, RAOHEGWKE, ERLE W,
T Bt s

KLYt A T PGS . EEBEAMM BRI E B, BIHEE
ISP EEET L, BIFaRes2H TR HIA (R e ), BEZERBEMHITERMEL
M. KRB AN HEANRIERBER A EER D, B e F mSeliia .
BEEHE ML CBRS), ENE8FMmesia. ey Sy Raryits (BH6).

T REBERIRT YL R Y PR S

FA )R P B Fy BORE PN AR CHIOBE 270 iR BREF . 20 % B#E 7 Fns5—8 % Ay ek i
PO R kB ARR, AREHT YRy EERS WA FRAMIS %R S A E I
R sy WH#2) Rk, 7E500—700°CHIREF (500—1000) x 10°PafylE HF, fEh
#EF0. SMKCl + 0. SMNaF ki rh, £it120—168/NeEY #4000, HERME2,

* 1 LBRESLERS

Table 1 Chemical composition of experimental somples

“‘“—a (EEne 4y | | I : ] | |

. ! . .
wﬁﬁg \) 3i0, AlOs | FerOy | FeO | C20 | MgO K:0 | Nay0 | TiO; . MnO
L fE & ‘ 37.44 l 3. as | 7.0 | 12,92 ‘ 13.36 | 15.34 . 0,06 | 0.41 | 6.74 | 0.17
HOK A %08 | 0,22 | 0.19 | 0.13 | 41.61 | 10, 240 0.00 0.2 foo.or | oo 008
S EmE | | T )
g - (%) CuO | ZnO co, ‘ H,0* | H,0" S0, - F €l B3t
Bl S S S S S
wor o | 0.3 J 0.30 | 0.09 | 0.60 | 0.32 ’ 0.17 | 0.25 | 0.03 99. 49
AR ¥ 011 | 0.054 | 34.60 i 2.90 | 0.32 | 0.17 0.23 0.04 | 100.26

AR R RS AT MR AR R ETT (1080).
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Table 2 Experimental solid products of the inferaction between olivine pyroxenite
and limestone under different temperatures and pressures
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a1 | 600 | 800 | 8.0 1168 | SSHLRBIA. BERE. BUA. RS, ARG, BAA
420 | 600 | 1000 9.0 | 168 REEA. SRR, KEA. HELT. gl
3002 | 620 | 800 | 9.0 | 120 | SEEOLE. MEEDE. BOE. SUMIE
3008 | 620 900 | 8.7 | 120 | BHEGUE. MEOLH. 0. SOMEE. ERT
3005 | 620 | 1000 | 7.0 | 120 | geeer. ﬁcﬁiﬁ BT, BT, BT
3001 | 630 700 | 7.3 | 120 ""_zrés_ér »r‘rmxa ﬁ%;%_m_m_r_ ﬂi_t;éﬂ ----- W’r
427 E— 7_1](!__ 8.0 188 ﬂ-j‘i:ﬁ ﬂiﬁ@*ﬁ %%ﬁ*ﬁ!ﬂi:ﬁ ﬂ&a:ﬁ EE‘J‘C&' o
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a1 l@_ ano _Q"T|_1sa | @ﬁz_i;m_wa SRR, BOR. BT, NEOL
3006 J 700 900 9.0 | 120 J ST, HER. mm*. HEBT. 5 '&ﬁiﬁﬁza

* SREEIMEIRE. M E60mg, AREImg; LB RKERLER ST 0.6MKCI+0.5MNaF; 5t fipfl=6.0,
o EhZERFHEMARIE NS, EEREAEH, BERL.

MREE RPN, F2rh A %523003,
T, HRMLERE R %%Eéﬂ'&%ﬁ&ﬁ%ﬂ‘]diﬁﬁﬁﬁ?%c

‘-E_El

e

R R S—

3005, 422, 3008, 3007, 411F13006 A9 Rk

IR iR BB AT

SN T T—

lz(Mgo-?SFcn-ls>ZSi04 + Ca(Mgo-ﬁFeﬂ-ts)SiZOs + G(Can-smMgo-au)CO:s
WO A i 7 @A

¥

e

+ 3H20 = (Mgo‘?sFen-:s) 5 (Si01)2(0H>2 + (Mgn-TsFeo-zs) 7 (SiE.O-I ) 3 (OH)E
¥ s

+ (Mg, “Fea zs) (810 D, (CIH)2 + 5CaMgSiO, + FeO* + 6CO,
O B

el

x 3FeO + —5«02 =Fe,0,
HEERT

W2 h PR BFRNEEME L EBEEREAEY 6 P-TH (B2, [, Ik
TMHARZRAEF ENMEZ KB EE450—550CHIE ERM (600—1400) x 10°PafiljfE B F»
fEpH = 7. 5[f)1MNaHCO, + 0. 2MKFk i, £it168/htycE, BRTUSEER T

D
BT

(2)
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A MR . BT, ST A R
o 1 VA,
ol . I AT RE R 9200 YRR 2 AR P T R
° .2 I R BT B A0 17 5 A A TR 2 53 BT O
’ BN RS 4 o
we oo . 1 RESRER

PR oy & A g B Si0,, MgO
H,0 % JE ik B A kD it g B 3. Bl Zn
st ° . BEAMAKSRBEABAEFEMARR
° KB TEE O IR BRI ) T SRR I o

¥ B B R A BT 5, R 2 FE

- L. s, BEMANTRIAENEMERERTER

2 SRR R R P-T WS RETE BURE T 4, ML AR BB
Fig.2 P-T diagram of the experimentally- IR A g STt R Mgt IR,
formed humite group minerals GIEW T R RE R R R A R B U 4y
IRBRSTRTRSHTRNOISTE il GBI DLE SI0.AS0%
(i%: BHRPRNPuso0) GER U EMMgOf2 gl H,0, A

KIEWE P Mg FISIFY BE /R LU K 22301 (1.25:0.43) LA Lo

2 REBERSERE pH HAEERT R

fEE &P RS R IR M IR 2 B I . EH&MG T, REIE M Koy, pH ¥
LB RIRB L R B ARV Py LR R, #ildn, BEEE6omg A KA 60mg fE4
BOE, 7E600°CHIB00 x 10°Paftyifl EEMIE BT, TEARTEEL s> fpH #y Bk h. £1d 168 /h
BlfoFeEsede, JEER (WE3 £ T REHEPH =6. 0—8. 0%0. 5MKCI + 0. 5SMNaF¥ 5
Wb A TR R AR . B, REE&HhMERE, BERBRMLZAEAHMTEN
AR

x 3 EESEMNEHAERTHERNER

Table 3 The influence of reactive solution upon the formation of humite group minerals

i |
%% % | FuA | KBEN i | ,‘
SR A ROM R 4 | S A T & i
(No) B ﬁPH{u L] ﬁPH{u | o ‘ ] o e ll
- , 0.5MKCL+0.5MNaF+ /L3t BT, ERE. SREET | awn ,—
417 4.5 I 70| LS+ P 2 A)Zl‘i"}‘{&éﬁ(q )i)‘;iﬂ.’dﬂr 1 RE R
403 6.0 l 8.5 g 7 FRH AR, REEATH
S, S —— S
' (aF K | ERmEE. & BOUH. B8
411 6.0 8.0 | 0.5MKCI+0. 5MNaF i % E- ) 1 %
Lo .
a3 o | s0 | “g:f;g;;ﬂgggﬁkgf; 005 | MR, BRE. A BHRD

HABRZBHERAMAZRABEAERR, SHMA - Fe,0,, I fE Rk
AET Y CABEARARKE R WATRMAFe,O,, RABES FPF‘%% (i Fe 0
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(=7.08%2), lalf, I MMRER: AT 20 uk sy BRIk, i LMk 3t 4:
WXy Yy, BELFEE & 2, Mk, thikal W, £, RS EESE ek e B
T 0 e AT HL o

3. AEMEN

R AR B, BIEME DR FEERARY 2R B R R W& 2 LR H
525 CHYEREFN500 x 10°Paf HUA EA AR Ll Ak AR . 2 LR BER R B &L
BRBEM B, PR B ARV R AR T 1 AR, 0f ik B RE B v 8 R
LR LLE " At A *HE 18 s KNG FTEm CGRD.,
#* 4 NERTREXPEIRENINRREREARPHENRE

Table 4 The variation in the size of clinochumite crystals with experimental
pressures and post—experiment pH of the reactive solution

| - | o '
S NN A s opmm | wpmEn | R pH RN N izt D
AT e A

(No) . (mg) CTIC) (P=10%PR) g | (mm)
e B
WO A 60 | | o
411 AN 600 800 | 6.0 ;8.0 0.001--0.005 i %
L u.i iT 60 Ir 7 . O A 3 5 z
i hge } | __! .
3003 "Z_"’::‘ )‘;' ? po | 620 ‘ %00 60 ' 87 i 0.005—0.02 %
PR & | ] ]
— e — - | . e —————————
iR H e0 1 ! : | — FERPN
420 o5 60 i 600 ! 1000 | 6.0 9.0 ! 0.02—0.04 . o

*OHMETRNCRESTNER, b hE, 85 £,

Fd e T RLTEEE A B A SR 5 TE 3 R 9 e R 0 R P p A, ah ki Bl 2 3
K@ R, [P, &EREA TR RE R A A7 K DA R

4 SEASEBERIE

BA VO BAEE R, TR i B AR it i B RITE B SR AU E. Martin i H. L.
Donald“ 1y JE B 2 Bk R e RO MHTRANX (3 171,
799 GPO 50‘«'3 (*C)

+4

Cho+Hu+Chu+Mot+Mt .

+
(-]

Po3 BNRET R T8
Fig. 3 Stable equilibrium diagram of the
formation for humite gronp minerals

Ti—Chu | (4t E. Martin and H.L. Donald, 1980)
(1) (2) (3) (1) {EMglh &R ray T s5 (E. Martin ete., 1980);
(2) XNE'e© =0.8840F7

W VPR (B Martin ete,

b Ol+Pyr+Cal |

In{ fio(P. T)/fieo 109 Pa. T) ]
[ =]

1980);
—2} (4) (3) . Martin and H,L. Dena'd
] LEE1980),
_O1+11{+Bru) o (4) SRTATE ST 2 (1980)
(1 (2) (3) ’/]é
(r/l,'l
—4 e, i i L n N
o L1 1.2 1.3

10%/T(K)
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ne FEB ) nopsy . — 21746 - 61.2(10-P/10°Pa)
In(f55"/fuz6Y) '—"T'EK)—-+24-321+ T(K) (3)

BERBARBAEY HERNRE &R (83 LEfiuedEirrttb. F3 LiFH b RBH

RATEPBMEHE (O BAFBMHE K, HEARRSIAMEREER LH—3

=, REBRTIIRY IR AL R IR

EHEMA G ERZBARR EMAZ KB AMEERTA TSRS A EO-RED
BT HMBERMA . KA. Mg EREM K AENAA. EtiX Ay k5 5 4 HAT

28 n. Mg(OH), « 4Mg,Si0, 9MgO + 4Si0, «» H,0

B H. Mg,SiO, 2Mg0 . SiO,

7 8 fH. Mg(OH), MgO « H,0

Hipsc A, Mg, (OH),Si,0, 3Mg0 « 28i0, « 2H,0

Lhr LB TMg0-Si0-H,0 i =H R, FEEAEBEMAMAKEGE A
—Mu 4, EAEE, WREWIET WA BRRMEEAD 3, mudsbLEs3 FATH M
# (P<C), Ak, ELAMgO, 510, f1H,0 %5 B =415 ¥ o A B, HE=MAKE
B EmYShE TR (Fo), AfEfn (Bru) M iEscry (Ang) msrA. BXEES
RAE, FIEMRESEA (Cho) Mot SR EFofl Bru 1Lk |, BT ALk
HZ, B TFo, Bru, AngfnChuZ LR XFH (K1),

HHF Schreinemakers [y 7k W, X
Fh A T Z (A1 36 F vT FH 46 A 22 B ARk
FoRo IMFNH,0 M fBEHE RS, Wik r
Hor¥he C=2), %A (p=1),
RAFH B AKX

G=C+2-¢p=2+2-4=0

MEA AR H. Bah1, 2, 124
RSN g 3 ek TN A R
Fio XM “@#iH4”  (Chu) ¥
EBHT A RERER, HHH
HENaf,

1. (Chu), Bru+Ang =2Fo +3W
(W - Water) a=7°38/

2. (Fo); 3Bru+2Ang=Chu+6W

MgO

Fod

a=90°
3. (Ang, W), Bru+ 4Fo=Chu

Si0, H;O
A 4 SCEAeAERFo, Bru, AngfiChu
ZRMBERMRXR
Fig. 4 Reactive relations among experimentally—
formed Fo, Bru, Ang and Chu a=26°34"

4. (Bru),; 6Fo+ 3W =Chu + Ang
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Fofgiff TMgOsi i, W EILLIMET RMe0, REIFE Si0, FIEtx LA s, 1 MgO
H,OF fEFAXHTE SIEH 5r, 1ESI0,-MgO-H,0 =40 53 R Bl Frme o=, BILE) AP EE (B5),
MESATLAR AR —EMg0 b2 i H0 HF FRHEBER (BRBAEY Y BHER
It AT — BB . KRR LA M MgOfn H.OM L2 iy A RIERk REMZ
[BEEE5Ee 40k e

MgO
Fod
MgO
Bru
Ang
Lz
W =5
Si0: H:0 |
2 1
o
o~
{Chu
’2'22 °+3WB”+1‘\I1I= ~ o
(Ang. W. 4 4Fo+Bru=
=Chu
< MgO
x
a
Fo
Bru
Ang FogShu
! Bru
W
$i0; 1.0 Ang
-
Si0, H:O
Huo

5 Si0,-MgO-H,0 =/ kBT *u,o—pu,o AT Hdhd: dh5h7 18
Topologic diagram of mineral paragenesis showing the dependence of

Fig. 5
three components of $i0,-MgO-H,0 upoa Fuyo—py,,

ik RABE AT My A A A A T, EITAJLARIAE:

(DEREVYRUME S SAREMERBAER A S5AR KA, £450—7007C
B BN (500—1400) x 105PaflyE HhF. pH =6.0—8. 0fy0. SMKCI + 0. sMNaF 7k itk o 44
TAERT ™ . M MABAME- A BRI SRS S MMM s rEmn
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B ERE ST M (b inm b T8 RIER, #ALLUERZEY &,

(2) BRERGESELEY Y, Ta-kKatil, &Y, ABLXEFTE akkhbh—
40, 005—0. 02mm, “HHEXH. A EMARIMBEEL: MEEG, THAHHKE,
HXfa/ \Np=27—31°, #X%E Np=1.610—1.618, Ng=1.643—1.652; itEFH, Fi&
t—H K-, T, EERNp=1.604—1.622, Ng=1.639—1.654; st A,
THah—FEKEA-KEB, X Mae\Np=7—15°, #f X % Np=1.640—1.652, Ng=
1. 654—1. 679,

(3) MEBETTHRY P A A S 2 AL oy P Mg S iy BR B Z Lk b K F3:1, I
EFWMH0, EERMREMEDT, hHE-sgaktt K, Na gefKkis mmE RS
TEMAERMAT.

W HEARTHMElmEELET D —MEEAMEBEEBE. Kea MHan
BT EH A oW, BMUT e LETS10,-Mg0-H,0 =4 73k &R, XN L4
ARB T ru o Fny, o 3R MR BB T Si0 b i — 2 0, B0 MgO (L% 4L iR fH,0F
M FEEARTVONE K. FEGBIEH TXEA AT SEMR LR T RN AR.

G) ERBEAKEVYDERAMRCRPHEY R Y, EfRMA Fe, Mg, B, FR1{E
AREMHE HBL. FRLAEITTUED N ekh, SMEA . Rarn musky %0 ™y
B . MEREAEY I EAKL (TH, MLERKEERPE B, "L IAAEIMN
REE R H FHbse s LHb¥,

TEFER 4 X oyrit, HAEKIUSRTRITMIEE, HEL LB AR %5
B, fEilr—HRpEib.
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Abstract

Using mnatural olivine pyroxenite and crystalline limestone or biotite—quartz
schist and dolomitic marble as starting materials, the authors performed metasomatic
experimentation in 0.5M KCl+0.5M NaF solution with pH 6.0-8.0 at 450-700C
and under (500-1400) x 105Pasas a result, humite group minerals were formed.

Humite group minerals formed by metasomatism are colorless (some with light
yellow tone) and transparent. Crystal morphology is perfectly developed with
crystal sizes being generally 0.005-0. 02mm; biaxial positive. Their optical properties
such as refractive indices and their X-ray diffraction patterns indicate that they
are chondrodite, humite and clinohumite.

The principal conditions for the formation of humite group materials are that
the mole number ratio between Mg and Si must be higher than 3:1 in the starting
materials which, in addition, should contain saturated H,0. Under suitable
temperature and pressure, neutral-weakly alkaline solution of K, Na halogenides
and oxidation environment are favorable for their growth and development.

With topologic graphical method. the authors have reached the conclusion that,
at constant chemical potential of Si0,, the formation of clinohumite (one of the
humite group minerals) and its major paragenetic minera s-forsterite, brucite and
antigorite is dependent on fairly high uw,o and p, ,. It is also proved that the

coexistence of these minerals is an inherent law in their interaction.
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