
A\   tt<-._ \

DI€U I(EN NHIET DO - AP SUAT THANH TAO
oA HoA cHuA DA qui WNc Mo LUC vrN

wcuv$l r{ MrNH rnudr, Ncwrurfr NHWG,
NGI.MN NGOC KI{OI

t. ct6I rrueu

Hg tdng An Phfr (PRr - epp) do Hoang Th6i
Son x6c lAp nam 1997 rl3l. Cdu thinh hg tdng An
Phfr chi ydu li d6 hoa canxit c6 xen d6 hoa canxit-
dolomit. Circ di cria hQ tdng niy tao thinh mot dii
k6o ddi theo huong ldybac - dOng nam, nim chuydn

tidp tr€n d6 phidn th4ch anh, mica cfra hq tdng Th6c

Be eR3/b), duo. c xdp vio loqt Song Chiy vd thuOc

dli c{u fric L,o GAm. Trong di hoa gap ruby, spinen,

hdu nhu kh6ng gap saphir vi td trqp kho6ng v{t di
cing corindon, spinen ld kh6c nhau.

HiQn nay, c6 hai quan didm vd didu kiQn thdnh

tao d6 quj' trong d6 hoa h0 tdng An Phfi, d6 ld bien

chdt khu vuc [2-8] vi bidn chdt trao ddi lien quan

ddn c6c phrlc hO xAm nhdp ki€m, 6 kidm trong ving
[10, 11]. Tuy nhicn, c6c phtc hQ xAm nh0p trong
khu vuc dd duoc x6c ldp l4i c6 tudi khOng phi hqp

v6i thdi gian hinh thinh cria d6.qu!.

C6c tic gi6 bin dd dia chdt kho6ng sin tf lg

l/50.000, nh6m td llc Y€n Chau [12] xdp d6 hoa

hQ tdng An Phfi cring v6i d6 phidn cria hQ tAng Th6c

Bi vio loat Song Chiy vd cho ring chfrng trii qua

hai loat bidn chdt ph6t tridn dQc lap, chdng ch6o

nhau. [.oat ddu thu6c phdn thdp trrdng epidot - am-
phibolit (khoing 550 "C). [n4t thfr hai li bidn chdt

vdm nhiQt thu0c tuong bidn chdt epidot - amphibolit
vdi khoing nhi€t d0 600 "C, 6p sudt nh6 hon 6,5

kbar. Cdn d6 quf duo. c hinh thinh do qu6 trinh bi€n
chdt trao Adi laoc tidp xfic v6i cic xAm nhdp axit
ki€m gidu nh6m). Hoing Th6i Son (1994 - 1997),

trong b6o c6o dia chdt vi khoing sin nh6m td
Doan Hing - Y€n Binh x€p chc d6 cfra h0 tdng An
Phri vio tuong bidn chdt epidot-amphibolit [3].
Theo Nguy6n Kinh Qudc vd nnk (1995), ruby, spinen

duo. c hinh thdnh do qu6 trinh skarn gifia d6 v6i
canxit, dolomit vii cilc th6n pegmatit vi xAm nhAp

granit, granosienit [10]. Pham Van Long (2003)
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cho corindon duoc thinh tao trong qu6 trinh bidn

chdt nhiOt dQng 6 tuong amphibolit (nhiQt dQ cfra

mOi trucmg trong khoing 630 - 745'C) v6i sr,t

tham gia tich cuc cira c6c ho4t ddng bidn chdt trao

ddi t8l. W. Hofmeister (2001) cho ring, corindon,
spinen trong d6 hoa duo. c hinh thenh rong didu

kiOn nhiQt do ffen 700 oC, 6p sudt l6n hon 7 kbar

16l. C.A. Hauzenberger vd nnk (200I, 2003) dd

xdp d6 hoa chta spinen, corindon ving Luc Y€n

vio ddi cdu trfc DAy N0i Con Voi vd x6c dinh
ch(rng duo. c hinh thdnh trong tu6ng granulit (nhi6t

dQ thdp nhdt li 700 "C) [2, 31. Bhuwadol Wanthana-

chaisaeng vi nnk (2005) dqa tron sq thay ddi cfra

cilc dLiphd ph6t quang Cr*3 trong tinh thd corindon
ddxilc dfnh chtng duoc hinh thinh trong didu kiQn

6p sudt khoing 1,5 kbar (ndn ld 1,2 kbar).

Bdi b6o ndy trinh bdy cdc kdt qui ph0n tich dac

didm th4ch hoc, tti hqp kho6ng vat cong sinh vdi
corindon, spinen, tt d6 x6c dinh truong nhiet d0,

6p sudt thdnh tao cfra chfrng,

rr. Dac Dr6M fi{A,cH HQC CTADA HOA
cHuA DA QIIf rG ralC AN PHU

1. Thinh ph6ln h6a hoc

Tt kdt qui phan tich thanh phdn h6a hgc (bdng

1) cfra d6 hoa ch(ra corindon, spinen hO tdng An
Ph[ c6 thd ttrdy d6 chfta corindon c6 hdm luong
nh6m trOi hon vd magie thudng thdp hon d6 hoa

chfa spinen. Vdi thinh phdn nhu tron c6 thtl xdp

chfrng vdo hQ h6a hoc CMAKSH.

2, Thinh phil'n khoing vit vi td hqp khoing
vSt cQng sinh d{c trmg

D6 hoa chrla d6 qui he tdng An Ph0 bao gdm
c6c dqng th4ch hgc sau :



Bdng L Thirnh phiin (%) hod h9c c0a d5 hoa chfa corindon vi spinen hQ tdng An Phri
(phin tich blng phuong ph6p hulnh quang tia X Qi Vi6n Dla chdt, Greifswald, Orlc)

*lTj" snq rio, Alrq Feo3 Ivlno Mso cao Na2o Iqo Pro5 F HzG Tdng cr* v*<
mau

Di hoa chta corindon
AP4 0A2 0,rr8 3,fi 0,49
LY101 rA2 O,6t 213 0,17

Di hoa chta spinen
LYl,fO 1,42 O,U4 1,39 0,18
LYuA 3n 0,0n 1,18 0,17

0,04 0,02 0,018 0 025
0,13 0,16 o,an 0 021

0,09 0,06 0,050 0 023
0,06 0,01 0,068 0,1 0,14

0,m5
0,008

0,009
o,an

0J7 51,80
1,80 51,05

135 s22-6
ro4r 42J2

5754
s7A6

57,09
58,16

<12
12

<12
t3

32
l8

15

77

hpm

a) Ddt hoa canxit

D6 mdu tr6ng,kich tic h4t bidn tinh, khOng ddu,

kich thudc tr) nh6 ddn lcrn. Nhin m5t thuong thdy
tQp hgp khoang vat canxit, corindon, phlogopit,
amphibon, margarit. PhAn tich Ronghen cho kdt
qui d6 hoa canxit chfia corindon thrrcrng c6 amphi-
bon, phlogopit, margarit, clorit, grafit, vi muscovit.
PhAn tich tr€n l6t m6ng thach hoc thdy td hAp

kho6ng v6t cOng sinh ddc trung cho lo4i d6 niy li
canxit + corindon + amphibon + phlogopit.

- Corindon : tinh ttrd tt tg hinh ddn ttra hinh,
kich thu6c rdt thay ddi, ft nh6 hon I mm ddn hing
centimet. Ph6t tridn hiQn tuong song tinh da hgp.
PhAn tich l6t m6ng thqch hgc thdy corindon thudng
cOng sinh cing canxit, amphibon, phlogopit, dOi
khi li anortit, margarit vd clorit. Kdt quf, phAn tich
microsond (bdns 2) cho thdy chi sd Al fi 1,9969
d€n 1,9823, hnm lugng crom tt 0 ddn 1,201, titan
tt 0,011 ddn 0,120, s5t ti 0 ddn 0,076. Ngoii ra, c6
c6c nguy0n td P, Si,.. tdn tai & dang tap chdt.

- Canxit : kdt rinh tha hinh, kich thudc rdt thay
ddi (tt nh6 tdi l6n). Trong l6t m6ng thach hoc, canxit

c6ng sinh v6ti corindon, amphibon, phlogopit, anortit,
d6i khi muscovit, margarit. PhAn tich microsond
cho thdy chi sO Ca tD 0,9883 ddn 0,9788, Mg tt
0,0187 ddn 0,0021.

- Amphibon : kdt tinh tha hinh, kich thu6c rdt
thay ddi (tn nh6 hon 1 mm ddn hang centimet),
thuong di v6i corindon, phlogopit, canxit, doi khi
li anortit. PhAn tich microsond cho thdy chhng
ttruQc nh6m amphibon canxi, gidu nh0m ld pargasit
(bine2).

- Mica : dang vdy, thudng t6p trung thinh trrng
d6m. Kdt qui phAn tich microsond cho thdy chfng
li phlogopit, lo4i mica kidm gidu magie.

Chc dnh I-4 th€ hiQn hinh dang vi kho6ng vAt
c6ng sinh v6i corindon.

b) Da hoa canxit dolomit

D6 mdu tr6ng, tring x6m. Kidn h(rc hat bidn
tinh, kh0ng ddu, hat nh6 ddn vrla, dOi khi hat lon.
Nhin m6t thucrng thdy t{p hqp khoing v0t canxit,
dolomit, forsterit, spinen, amphibon, clinohumit,
phlogopit. Phan tich Ronghen cho kdt qui c6c mdu

Bdng 2, Thinh phSn ho6 hgc c0a c6c khoing vQt trong d5 hoa chria corindon
(phAn tich blng phuong phiip microzond tqi ViQn Khoa hgc Oia chit va Kho6ng sAn)

M6u LYl-l MAu LYl-2 M6u LY108
CoCc Amp Mar

(l) (2) (3) (4) (s) (6) (7) (8) (e) (10)

sio2 0,028 0,260
Tio2 0,120 0,000
Al2o3 99,023 0,104
Cr2O3 0,000 0,000
FeO 0,000 0,130

38,969 37,908 30,302 0 37,908 0,022 0,064
1,370 0,029 0,041 0,011 0,029 0,023 0,055

24,163 49,rrr 28,029 98,290 49,rrt 0 99,379
0,067 0,288 0,190 t,201 0,288 0,022 0
1,612 0,054 1,549 0,011 0,054 0,075 0,076

15,170 0,168 31,693 0,016 0,168 0,782 0,027
12,674 8,819 0,949 0,006 g,glg 56,971 0

Mgo
CaO

0,000 0,087
0,003 57,036

* C5c chfi vie't t6t xin xem 6 cudi bii
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Bdng 2 (tiep theo)

(1) (2) (3) (4) (s) (6) (7) (8) (e) (10)

MnO
Na2O
KrO
Nio
Pzos

Tdng
Si
AI
AI
Ti

Cr
Fe
Mg
Ca
Mn

Na
K

0,033 0,000
0,002 0,025
0,018 0,041
0,000 0,022
0,008 0,006

99,235 58,494
0,00M 0,2600
1,9969 0,1040

0,0015 0

00
0 0,0018
0 0,0021
0 0,9883

0,0005 0

0 0,0008
0,0006 0,0008

0,003 0,000
3,169 2,290
0,982 0,225
0,015 0,044
0,000 0,000

98,194 98,936
5,4640 4,7620
2,5360 3,2380
1,4570 4,033r
0,145 0,00n

0,0074 0,0286
0,1890 0,0057
3,t7l0 0,0315
1,9034 1,1870
0,0004 0

0,8615 0,5578
0,r756 0,0361

0,000 0
0,086 0
0,t37 0,030
0,018 0,018
0,020 0

92,914 99,583
5,9434 0
2,0566 1,9823
5,9202
0,0073 0,0001

0,0377 0,0169
0,3t20 0,0002

rr,4993 0,0004
0,2206 0

00
0,0406 0
0,0726 0,0003

000
2,290 0,016 0,013
0,225 0,004 0

000
0,0214 0,006 0

98.936 57,881 99,614
4,7620 0,0004 0,0011
3,2380 0 t,9961
4,0331 0
0,0027 0,0003 0,0007

0,0286
0,0540
0,0315
1,1870

0

2,2900
0,2250

0,0003 0
0,0010 0,0011
0,0187 0,0007
0,9788 0

00
0,000s 0,0004
0,0001 0

Anh l. THCS Co +Am +Cc + Phl

Miu LYl01, nicon : +, d = 1,2 mm

Anlr 3. THCS Co + An + Cc + Phl
MAu LYl0l(1/3), nicon i *, d = l,2mm

Anh 2. THCS Phl + Amp + An
MAu LY123, nicon : +, d = 1,2 mm

Anh4.THCS Am + Phl + An + Cc

MAu LY101(l/3) nicon : *, d = l,2mm

\
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d6 hoa canxit dolomit chta spinen thuong gdm c6c

khoang vdt forsterit, amphibon, phlogopit, clinoclo,
margarit, muscovit vi grafit. PhAn tich l6t m6ng
thach hoc thdy td hgp kho6ng v4t ddc tnmg cho
loai d6 niy li spinen + amphibon + phlogopit +
forsterit + dolomit t canxit + corindon + clinohumit.

- Spinen : hinh dang, kich thudc tinh thd phong
phfi. C6c tinh thd tu hinh thuong ph6t tridn tren ndn
carbonat, tinh thd tha hinh, bf thay thd tai nhimg ndi
c6 m4t anortit, clorit, margarit. Khoing vAt c6ng
sinh v6i spinen c6 dolomit, phlogopit, amphibon,
forsterit, clorit, margarit, corindon. PhAn tich
microsond cho thdy spinen thuOc loai cao nhdm vd
magie (bdng 3).

- Forsterit : tinh thd tha hinh, kich thu6c rdt thay
ddi. Trong cilcl6tm6ng thach hoc, kho6ng vdt cOng

sinh v6i forsterit ld dolomit, phlogopit, spinen,
amphibon, anortit.

- Amphibon : tt tu hinh dOn tha hinh, kich thu6c
thay ddi. Dr,ra vdo thanh phdn h6a hoc Gring 3),
chtng dugc x6p vio nh6m amphibon canxi giAu

nh0m ld pargasit. Trong c6c l6t m6ng thpch hoc
thdy chfrng c6ng sinh vdi forsterit, dolomit, canxit,
phlogopit, anortit.

- Ngoii ra, cdn c6 phlogopit, margarit, corindon,
clorit cOng sinh v6i spinen ; ching ddu thu6c loai
giAu nh6m, magie (bing 3).

rrr. TRuor.{cNHrET o0, Ap suAr THANH TAO
DA HoAcHUADA etri ne rArc AN pHU

Nhiet dQ, 6p sudt thinh tao d6 hoa chrla d6 quj'
hQ tdng An Phfi duo. c x6c dinh dua tren didu kien
xdy ra phrin ung bidn chdt hinh thanh c6c td hqp
cOng sinh kho6ng vAt chfia corindon vd spinen.

Ding chuong trinh PTAX - version 1.0 cfra Th.
Brown, R.G. Berman, E.H. Perkins, 1988, 1989 dd
tinh to6n c6c didu kiQn P-T xdy ra phin fng bidn chdt.

S0 liQu dua vio li c6c hgp phdn h6a hoc ciia hc,
c6c pha kho6ng vAt hinh thinh, thOng sei 6p sudt vi
kdt quri li nhiet do xdy ra c6c phrin ung bidn chdt.

Bting 3. Thinh phdn ho6 hgc crja c6c khoing vQt trong d6 hoa chrra corindon, spinen
(phin tich blng phuong phSp microzond - EPMA)

M6u APl2
Amp

39,761
|,483

23,823
0,040
1,383

15,8 l5
t2,208
0,0r3
3,1 98
0,725

0,000
0,000

98,449
5,5323
2,4677

1,4389
0,1552
0,0044
0, | 609
3,2805

I ,81 99
0,0015
0,8625
0,1287

Mar chl Sp

sio2
Tio2
A12o3

Cr203
FeO

0,058
0,029

98,927
0,020
0,019

0,012
0,001
0,000
0,000
0,013

0,000
0,0r 9

99,098
0,0008
1,9973

0,0004
0,0006
0,0003
0,0003

0
0

0
0,0004

0,047
0,000
0,007
0,051
0,055

0,695
57,539
0,01I
0,003
0,005

0,000
0,0r 2

58,425
0,0007
0,0001

0

0,0006
0,0007
0,0165

0,9809
0,0001
0,0001
0,0001

33,584
0,058

52,985
0,060
0,1 52

1,863

8,292
0,009
2,486
0,089

0,051
0,000

99,629
4,2154
3,7846

4,0542
0,0055
0,0060
0,0160
0,3486

r,[52
0,0010
0,6050
0,0143

30,326
0,043

27,005
0,160
t,520

30,999
0,083
0,027
0,019
0,056

0,035
0,000

90,273
6,1002
1,8998

5,9882
0,0074
0,0328
0,3 r 43

11,5430

0,0223
0,0059
0,0089
0,003

Mgo
CaO
MnO
Na2O
Kzo

Nio
Pzos
r ong
Si
AI

AI
Ti
Cr
Fe
Mg

Ca
Mn
Na
K

39,484 0,029
0,553 0,006

22,783 73,948
0,045 0,234
|,250 5,081

23,s69 19,725
0,046 0,010
0,017 0,03 8
r,701 0,000
7,748 0,030

0,051 0,053
0,016 0,024

97,263 99,178
5,3302 0,0006
2,6698 2,1128

0,9541
0,0561 0
0,0048 0,0044
0,141 I 0,1029
4,7 433 0,7185

0,0067 0,0003
0,0019 0,0007
0,4452 0
1,3343 0,0014
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Nhu trinh bdy tren, d6 hoa canxit, dolomit chta
corindon, spinen thuQc hQ h6a hqc KCMASH, ddc

trung bing hai td hqp c0ng sinh khoing v6t canxit

+ corindon + amphibon + phlogopit vd spinen +

dolomit + amphibon + phlogopit + forsterit +

canxit + clinohumit t corindon. Vi v8y, hqp phAn

h6a hgc dt! dua vdo chuong trinh tinh to6n bao

gdm Ca, Mg, Al, K, H, Si, C, O ; c6c Pha kho6ng

vat la nhimg khoing vAt x6c dfnh drro. c trOn l6t
m6ng thach hgc gdm corindon, spinen, arnphibon,

olivin, phlogopit, canxit, dolomit,... Kdt qui x6c

tlinh nhiQt dO vd c6c phin rlng bidn chdt duoc thd

hien & bdng 4, hinh L Tt d6, lua chon c6c phin
ung hinh thanh nOn td hqp c0ng sinh phr) hgp vdi
thr,rc td x6c dinh fr€n l6t m6ng thach hoc.

C6c ph6n tng bidn chdt duo.c x6t trong didu

kiQn 6p sudt ti 1,5 ddn 5,5 kbar. Vai trd cria H2O

theo Kerrick vi nnk (1981), CO2 theo Harr vi nnk

(1984). Trong d6, tai thdi didm p = 5,5 kbar thi c6c

phfrn tng cho td hgp phn hgp nhdt vdi td hqp

khoing vdt x6c dinh tr€n l6t m6ng.

TT

4. Nhiet dO vi c5c phAn rimg bidn chit theo chuong trlnh PTAX

C6c phin (rng

i
2
3

4
5

Nhier d0 ('c\

787 - 650
773 - 67r
755 -706
739 - 685
734 - 650

6An + 4Chl = 3lSp + 5Co + l3W + 3AmP
An + 2Phl + 2COz= Sp + 2Fo + 2Kfs + Do + 2W
An + 5Do = Sp + 2Fo + 6Cc + 4CO2

4Cc + llChl = llsp + 17Fo + 42W + 4COz+ Amp
lTAn + 5Cc + 18Chl = 35Sp + 6lW + 5COz + llAmp
5Fo + Chl + 4An = 5Sp + 2Amp + 2W
Cc + 1lSp + 5AmP = 18Fo + llAn + 5W + COz

Do + l3Sp + 6Amp = 6W +2COz + 22Fo + l3An
4An + 9Do + W = 4Sp + llCc + TCOz+AmP
23Cc +8Chl + llCO2 = SSp + 17Do + 3Amp + 29W

2Cc + 5Chl = 3Sp + llFo + 2An + 2COz+ 20W

l3Chl + 4Do = 13Sp + 2Amp + 23Fo + 50W + SCOz

23An+221tl+ 5Do = 45Sp + l4Amp + 74W + 10CO2

Chl + 2Do = Sp + 3Fo + 2Cc + 4W + 2COz
Co+Do=Sp+Cc+CO2
23Co + 6Do + 8Chl = 31Sp + 3Amp + 29W + l2CO2
13Co + 2Do +8Fo + W = 13Sp + AmP + 4CO2

llCo + 2Do + Amp = 7Sp + 4An + W + 4COz

6Co + Do + 2Fo = 5Sp + An + 2CO2

3Cc + llCo + 2Cl;1r= l0sp + 3An + 8W + 3COz

lOSp + 14An + 3COz + 19W = llMrg + 2Chl + 3Cc

18An + l2Chl + 5Ms = 35Co + 9Amp + 5Phl + 39W

3Do + Ms = Co + 3Cc + Phl + 3COz

Mrg=ge+An+W

6 729 -703
7 722-706
8 710 - 680
9 706 - 658
10 704-685
ll 703 -619
12 693 -63r
13 687 - 650
14 685 - 550
15 735 - 550

16 665 - 631

t7 662-618
18 662-645
19 676 - 648
20 653 -593

593 - 531

693 - 550
620 - 549
594 - 553

2l
22
23

24

Tt kdt qui bing 4, ta thdy c6c phin rlng^ tao

n€n nhiing td hqp kho6ng vAt chrla spinen xdy ra

trong didu do tU 787 en
(mg1ao th & nhiet dQ 6n
(mg sd 1, nh{n bing ia
corindon vi spinen trong mdu LYI20 Qinh 5)' Cic
phan ung tidp theo hinh thinh nen s\r ean bing
gita spinen vdi forsterit, amphibon, dolomit vi
canxit ddu c6 nhiQt dQ thdp han'187 'C (phin fing

sd 2 ddn 19), duo.c ghi nhln qua c6c td hqp cong

sinh hay sU can bing gifta cic pha (tinh 5-D' QUL
trinh hinh thinh spinen cho ddn khi nhiOt d0 ha

258

Anh 5. Cxn bing Sp - Co
MAu LYl20. nicon : +. d = 1.2 mm



0 01 0.2 03 04 05 06 0.7

Toc

Hinh L Bidu dd TX"o, cho c6c td hgp chira spinen
vi corindon'vine m6 llc Yon

Anh 6. THCS Fo + Sp + Do + Phl

MAu LYl40/1, nicon i *, d = I,2mm

xudng 593oC thi spinen phin ung vdi anortit dd t4o
thinh clorit, margarit (theo phrin tng 2l) duo. c ghi
nh{n trong m6u LYl40/1 Qinh 8).

Anh7. Sp cAn bing Amp
MAu LY140/1, nicon : *, d = 1,2 mm

Anh 8, Sp phin frng v6i An
Mf,u LY140/1, nicon : *, d = 1,2 mm

Td ho,p chfa corindon duoc hinh thdnh trong
didu kiQn nhiQt do thdp hon spinen, fi 693 - 550'C
theo c6c phin rmg 22 ddn 24.Trong d6, ngay 6 phin
frng sd 2l dd chtra dri c6c kho6ng vat trong td hqp

cong sinh. Ching duoc ghi nhan bing su can bdng

gita cilc pha trong trl hqp cO.ng sinh d6 (c6c m6u

LYl0l, LYl0l/1, LYroUZ, LY101/3, LY101/4 vd

LYr23; 6nh I ddn 4).

rEr luAN
Tri nhfrng kdt qui nghi€n cr?u trinh bAy h€n c6

thd thdy d6 hoa chfra d6 qui he tdng An Phfr duo. c

tAik€t tinh trong didu kion bidn chdt nhiet do.ng,

nhiQt do tir 787 ddn 550 'c, 6p sudt khoing 5,5 kbar
vdi hai td hqp c6ng sinh d{c hung ld corindon +
amphibon + phlogopit + canxit vd spinen + amphibon

+ phlogopit + forsterit + dolomit + canxit t clinohu-
mit t corindon, trong d6 qu6 trinh hinh thinh td

hqp chfra spinen duo. c thdnh tao trong di€u kiQn

nhiOt dO cao hdn. Tuy nhiOn, dd c6 kdt luan chi tidt
hon vd di6n bidn ciia qu6 trinh bidn chdt hinh thinh
corindon, spinen trong khu v\rc ndy cdn c6 nhiing
nghiOn cfru tidp theo.

Bii b6o hoin thinh v6i s1r h6 tro kinh phi cria

d€ tii trong didm truong Dai hoc Qudc gia Ha Noi
(QGTD.05.01) vi Chuong trinh nghiOn cfru co bin.
Tap thd tac gi6 xin ch0n thdnh cim on.

ChI gi6i cac k!, hiQu vi6t tdt s0 dqng trong biti
brio : THCS - td hqp cQng sinh, Amp - amphibon,

An - anortit, Cc - canxit, Chl - clorit, Co - corindon,
Do - dolomit, Fo - forsterit, Kfs - fenspat kali, Mar -
margarit, Ms - muscovit, Phl - phlogopit, Sp - spinen,

W - nu6c.
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SUMMARY

Pressure temperature froming conditions of
gemstone-bearing marble of Luc Yen deposits

Gemstones in Luc Yen area such as ruby, sap-
phire, spinel, etc., are mined mainly in placer depo-
sits. However, the main source lithology of gemstones
here is calcite and calcite-dolomite marbles of An
Phu formation which is characterized by KCMASH
chemical system and 2 mineral parageneses :

corundum + calcite + phlogopite + amphibol and
spinel +amphibol + phlogopite + forsterite + dolomite
t calcite r clinohumite t corundum. Based on inves-
tigating the mineral parageneses that containing
corundum and spinel as wall as calculation of para-
meters of metamorphic reactions of their formation,
a conclusion can be made: the paragenesis contai-
ning spinel was formed in the temperature interval
from 787 to 593 "C, while the assemblage comprising
corundum was formed at lower temperature interval
(from 693 to 550 "C). Pressure of formation for both
parageneses is nearly identical (about 5.5 kbar).

Ngdy nhdn bdi : 13-4-2007
Khoa Dia chdt,

Trudng Dai hoc Khoa hocTt nhi€n
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