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PIEU KIEN BIEN CHAT DA HOA CHU'A RUBY
MO QUY CHAUNGHE AN

L. MG AU

Ruby duge tim thdy trong da hoa khu viyc md
Quy Chau vin dang 13 dé tai tranh luin vé& diéu kien
thanh tao, Mé da hoa chira ruby ndm ngay tai ria
dong bic cliakhdi Bu Khang (hinh 1), 43 dugc nghién
ciru kha chi tiét dudi goc do méi cling nhu dic diém
cfu trisc kién tao. Mic dit di c6 nhiéu nghién ciu
vé dic di€m thach hoc cic di gneis vi di phién
mica, nhung dic di€m bién chit cia da hoa chira
ruby trong khu vire nady chwa duge nghién ciru chi
tiet, Nghign etru thinh phdn thach hoc, khoang vat
hoc cho phép xéc dinh diéu kién nhiét do va ap suat
ciing nhur suy luan vé nguén géc thanh tao cia chiing,

Bai bao trinh biy cAc ket qua thach luan vi khoang
vit cic méu doc theo mit cit huédng TB-DN cit qua
mé Quy Chau trén co sd cic phan tich thinh phin
thach hoc va khoang vat hoc chi tiét dwéi kinh hién
vi va phan tich microsond,.

1I. BOI CANH PIA CHAT KHU VUC

Khéi Bi Khang bac gém phén 16n cic di meta-
pellit vd metacarbonat 16 & phén trung tam, pha lén
trén thudc hai bén cinh 14 cic di hoa chira metabau-
xit [11] va metapelit c6 trinh d6 bién chat y&u dén ;
xa din vé hai bén canh, cac da gdn nhu khéng bi
bién chat [6]. Ranh gi6i gifta cac da bién chat va
céic da khong bi bi¢n chit 13 mot déi xiét trwot déo,
tmg véi nod 13 sy c6 mit cla cic da mylonit. Mo
ruby duge tim thay phin 16n trong cic da hoa thuge
d6i xiét truot déo niy. B6i canh kién tao cia khoi
bién chat Bi Khang d3 dugc nghién ciru kha chi
tiét, trong d6 chc da gneis va phién mica bién chat
dugc hinh thanh trong Kainozoi lién quan dén hoat
dong boc tach do cang gidn vao théi ky ndy [7].
Do hoat dong cing gidn 1am Moho nang cao, gy
bi¢n chat cic d4 granit va trdm tich truéc d6 d€ tao

TA TRONG THANG, VU VAN TICH,
NGUYEN VAN VUONG

nén cic da gneis, phién hai mica, metacarbonat,
metabauxit chiing ta bt gap hién nay. Tudi xac
dinh trén cac khoang vt déng bi€n chat nhu biotit,
phlogopit, muscovit bang phuong phap Ar-Ar cho
cic di gneis, da phién mica, d hoa tao vom vi cac
d4 hoa chita ruby twong ty nhau, bi€n thién trong
khodng 35-21 tr.n [5, 7, 10]. Pi cling v6&i cic hoat
dong bién chat 13 cac hoat dong xam nhip cic da
granit vi permatit, tudi protolith ¢fa ching 13 19,2
18 dén 19.8 +2 tr.n xac dinh trén cic don khoang
biotit va felspat-K bing phuong phap Rb-8r [2].

Mé ruby Quy Chau c6 thinh phdn thach hoc
twong tr trong vom Bu Khang, boc 16 chil yéu 1a :
di gneis, di hoa, da skarn va mot s§ thé granit.
Quan sat thuc dia cho thdy cac da phi&n gneis va
metacarbonat ¢6 dang phan 18p thinh timg ddi xen
kep nhau, tai ranh gidi giita cac dai ndy 13 cac di
skamn. Nghién ctru cfu tric bién dang cic da ndy cho
thdy hdu hét cac da bign chat déu bi bién dang va
phan phién manh, cic chi thi vé thach cfu triic cho
thdy cic da déu bj phan phi&n theo phuwong 125-
140°, mit phién cdm vé phia dong bac véi goe bign
ddi 30-45°, cang vé phia dong bic, gbc cam cang
gidm dén, cac cdu tric S-C minh chitng cho chiéu
cit thuin. Céc da xam nhap dic tnmg chu yé&u bing
d4 granit hat nhd sang mdu, di cing 13 cic pegmatit
cBa nd. Trong chc da granit thudng cb casiterit chi
thi cho sz ¢d mit clia thi€c va pegmatit clia n6 thi
rit gidu tuamalin va biotit. Cic di granit hdu nhu
khong bi bign dang. Tifp xfc gifa granit v di
gneis khong c6 ddu hieu xuyén cit ma theo kidu
lacolit, chitng td cac da granit 1a déng ki&n tao.

1. KHOANG VAT HOC VA THACH HOC
DA METACARBONAT CHU A RUBY

Nghién ciru duéi 1at mong cho thdy céc 44 bién
chat khu vyc niy chd yé&u bao gdm da gneis chira
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Hinh 1. So dé dia chdt kh68i Ba Khang theo Le Duy Bach (1998) va Jolivet et al (1999),
dugc bé sung tii lidu cla cac tic gid bai bio ndy

biotit-granat-silimanit dang soi, da phién hai mica,
d4 hoa (cansiphir, cipolin) va skamm xen kep nhau.
Ruby chat lugng ngoc thudng tim thdy trohg da hoa,
¢6 thanh phén chinh 13 : canxit (Cc), dolomit (Do),
ctorit (Chl), phlogopit (Phl), muscovit (Mus), biotit
(Bt), spinel (Spl), olivin (Olv), feldspat (Flt), plagiocla
(PL}, tremolit (Tre), scapolit (Scp), talc (Tc), ruby (Ru),
pyrit (Pyr), granat (Grt), humit (Hu), diopsid (Di).
Ngoai cic khoang vat trén, trong di hoa con gap
mot s6 khoang vat phu khac nhu ilmenit va zircon.

Canxit c& mat trong cic da hoa phén 1an thuoc
loai t8 hop déng hinh ciia Ca vid Mg. Theo két qua
phan tich microsond, mot s§ canxit cé chira Mg
x4p x{ 9 % (Pham Hoé, 2003), Humit, tiép xiic
can bing vai phlogopit, canxit va dolomit. Té hgp
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khoang vat ndy minh chimg cho diéu kién can
bing & nhigt d6 cao. Tuy nhign him lvong FeO,
TiO» trong thianh phin hda hoc cla humit thap,
chirng t6 t8 hop can bing trong diéu kien nhigt do
dao dong tir 500 dén 700 °C. Amphybol, chl yéu
thudc loai gidu canxi va nhom nhu tremolit va
pargasit, trong do pargasit thuong thdp nhom va
thdp kiém. Amphibol thudng 1iép xiic can bang véi
olivin, diopsit, canxit va dolomit, t& hop nidy ciing
chimg td cac di bi bién chat & nhiet 46 cao x4dp xi
tudng granulit. Pyroxen thudng gap 14 loai gidu
canxi, phin tich microsond cho thanh phin cfia
diopsit. Tuy nhién orthepyroxen ving mat trong
cic dd metacarbonat, ciing nhu trong cic da gneis.
Olivin trong da hoa thudng 13 fosterit (Fo). Cac



khoang vat mica gap trong da hoa thudng 13 biotit,
phlogopit, muscovit, margarit va clorit. Két qua phan
tich microsond cho thiy ci clorit va phlogopit thuéng
gidu nhom va nghéo silic. Scapolit kha phé bién, sy
hién di¢n ciia né cho thdy cé mat chat boc tham gia
trong qué trinh bién chat. Két qud phan tich microsond
cho thay thanh phin clia scapolit ¢6 him lugng CO,
va Cl cao, diéu ndy chimg o nhidu phin img khir
carbonat x4y ra trong qa trinh bién ch4t tién trién.
Vé thanh phén, scapolit thutc loai meionit. Meionit
thudng di vo1 diopsit, pargasit va spinel. Scapolit
¢6 him lugng Ca tuong ddi cao, do vay thuong di
voi m6i trudng ap sudt twong d6i cao. Spinel co
thanh phdn hoa hoc da dang, trong d6 him lugng
nhém cao va V.05 gin 4 %. Trong lat mdng spinel
thuéng ti€p xic can bing véi ruby, olivin, diopsit,
dolomit va canxit. Corindon chd yéu 1a ruby va tim
thdy du&i dang hai t8 hgp cong sinh : 1) corindon
tiép xlic can bing vai canxit va spinel hodc canxit-
ruby ; 2) corindon cin bing vé&i canxit, scapolit,
plagiocla va pyrit. Him lugng crom trong ruby
bién déi tir 0,002 cho t6i 2 %.

1v. MOI LIEN HE PHA VA QUA TRINH
HINH THANH CAC TO HOP KHOANG VAT
CUA DA HOA CHUA RUBY -

Viec phan tich méi lien hé pha duge xem xét
trén co s& s ving mat va ¢6 mit cic t6 hop can
bing pha quan sit dwgc dudi kinh hién vi va két
qua phan tich thanh phén héa hoc cic khoing vat
da trinh bdy & trén. Sy c6 mit clia cic t3 hgp khoang
vat trong da hoa dugce dién gidi theo cic phuong
trinh dudi day.

Su ¢6 mat chia t8 hop Ce-Ru-Spl hoac Ce-Ru
cho thdy ruby dugc hinh thanh truc tiép i cic da
trdm tich carbonat gidu nhom trong diéu kién bi&n
chdt cao, diéu niy phd hop véi su ¢6 mit cla bauxit
trong trim tich da véi chuwa bi bién chat hoic bién
chat thap hon trong khu vy Bi Khang. Sy hinh
thanh clia ruby cé th€ lién quan dén sy méit nuée
tryc ti€p clia diaspor trong qua trinh bién chat tién
tri€n [3] va duge dién gidi theo phirang trinh

2AI00H —> ALO; +H.O0T (1)

Miit khic, ching ta ciing thdy ruby di cing véi
plagiocla, pyrit, spinel va canxit, nhur viy ruby ciing
c6 thé 13 san phdm cla qué trinh bign chat tir da voi
chira bauxit khong sach. Trong trudng hop niy sinh
ra corindon khong c6 chilt lugng ngoc. Qua trinh
hinh thinh té hop nay c6 thé dugc dién gidi nhu sau:

cac da voi chita bauxit khong sach bi bién chat
trong diéu kién nhiét d6 cao, do su ¢b mat cha silic
nén silic duge vu tién hinh thinh plagiocla truée. Do
méi trudng carbonat - dolomit gidu nhom vi nghéo
silic, khi hét sillic, chi ¢6 spinel duge hinh thanh ;
khi hét Mg, corindon hay ruby dugc thinh tao.

Sy ving mit cla feldspat-K va sy cd mat cla
phlogopit di ciing canxit trong mot s6 mau co thé
lién he v6i phan (g sau :

3Do + Kf + H,0 —> 3Cc + Phl + 3CO, T @

Mat khéc sy t8n tai clia té hop nhiet do thip
nhu Cc + Do +Tc + Tr + Chl + Mus + Phl duge
giai thich bing 2 phuong trinh (3) va (4) sau day:

2Tc+3Cc=Tr+Do+CO,+H,0T  (3)

49D0 + 3Tr + 8Mus + 29H,0 =

= 8Chl + 8Phl + 55Cc + 43c0,T ¥

Trong d4 hoa, thach anh gin nhu ving mat
nhing v&l sy cd mit cila tremolit va canxit can
bing ching 16 tremolit va canxit diwge hinh thinh
theo phin (mg sau :

8Qtz + 5Do + H,O = Tr + 3Cc + 7CO,T  (5)

Sy c6 mit clia spinel va hiu nhu khong con
chlorit trong hdu hét cac miu, chimg t6 qua trinh
bién chit di dién ra theo chiéu nhiét do ting theo
phuong trinh sau :

Chl+2Do = Spl + 3Fo +2Cc +2C0,T +4H,0T (6)

Swr c6 mat cua fosterit di cing diopsit trong phdn
1én cac miu, chitng minh sir gia ting nhiét do trong
qua trinh bién chét ; s ¢6 miit clia cac khoang vat
ndy chimg 16 tén tai cic phrong trinh sau :

Di + 3Do = 2Fo + 4Cc + 2C0, T )
Tr + 5Cc = 11Di + 2Fo + 5C0,T + H,OT  (8)

Theo quan diém nhigt dong hoc véi sy c6 mit
clia cic 16 hop spinel+ ruby+ clorit cing véi t6 hgp
canxit + dolomit + fosterit + tremolit vd humit +
phlogopit trong di hoa, chimg to cic da niy da bi
bign chat trong didu kién nhiét do tang di cling véi
gidm ap.

V. NHIET PO VA AP SUAT THANH TAO

Sy tén tai coa té hgp Do + Cc + Fo + Di + Tr
sinh ta tir cic phin ting (7) v (8) cho thdy nhiét do
thinh tao 12 kha cao, cic phan {rng nay dong vai
trd nhu mot ding bign (isograd) ph4n chia truéng
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tén tai gilta tremolit va fosterit, ddng th&i véi su
giao nhau cla hai phan img cho phép xac dinh
diém vo bién M trén bifu d6 T-Xcoy (hinh 2)
chitng minh cho truéng bén ving cha cac da
metacarbonat néi chung vi corindon ndi riéng, nho
dé co thé xac dinh gian ti€p 4p sudt thanh tao cla
chc da trén.

1. Nhi¢t d¢ thanh tao

Qua phan tich téng quan t6 hop cong sinh, sy ¢
mit clia cac té hgp khoang vat nhiét d6 cao nhu biotit
+ silimanit sgi trong cic di paragneis vi phi#n mica
ciing nhu olivin + diopsit trong da hoa cho thdy cac
da ndy da trai qua qua trinh bién chit nhigt do cao.
Sy ¢6 mat clia humit + phlogopit trong da hoa chimg
t6 cic da niy da trdi qua qua trinh bién chit & nhiét
d6 cao twong img vai phin sdu cia tedng amphibolit
v phin néng cia tudng granulit.

Nhiét 4o thinh tao dugce tinh toan trén co s&
can bang nhiét dong cha cap canxit-dolomit (canxit
chira Mg 13 pha can bing vé&i dolomit) trong mot
miu d4 hoa cd ruby (La615/4) di dugc phén tich
chi tiét thianh phin bing microsond,

Viéc tinh toan k&t qud nhiét do dura trén phuong
trinh nhigt dong thue nghiem do D. Puhan [9] dé xuit,
theo d6 nhiét d6 can bang ty 1 véi Xmgeos va dién
gidi theo cong thirc : Log Xmzcos = -1414/T (°K) +
0,4869. D€ ap dung tinh to4n trén phuong trinh nhiét
déng niy, ham lvong Mg trong canxit duge chuyén
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sang phén trim mole clia MgCQ,. K€t qua tinh cho
nhiét ¢4 774 £16 °C. Tuy nhién nhiét do thanh tao
phu thuéc rét nhiéu vao ham lwong chit béc, do vay
k&t qui tinh toan nhiét dd & day coi nhu gin ding.

2. Ap sust thanh tao

Su ¢d mat cia sillimanit va ving mit disten
trong metapelit xen kep trong cac ddi d4 hoa chimg
td cac da ndy hinh thanh trong difu kién ap sust
thdp. Vigc tinh 4p sudt thanh tao khéng thé tinh
toan bing dinh lugng tryc tiép vi thigu dit liéu
phan tich microsond, do vay ap suft thanh tao phai
dya vio viéc udc tinh bing lwdi thach hoc trén co
0 nhigt do di tinh & trén va phdn tram him luong
CO; c6 mat trong da, tir d6 d6i chigu vai két qua
thyc nghigm ciia M. Gottschalk va P. Metz (1984)
dé€ suy ra 4p suat thanh tao clia cac da trén.

Péi vai viée tinh toan ap sust thianh tao cla cic
da, su c6 mit cla chat boc luon dong vai trd quan
trong diac biét v&i cac da carbonat. Nhu di phan
tich trong phdn khoang vat hoc vi t& hop cong sinh
cho thay su ¢ mit cla chdt b6c 1a kha nhiéu bing
chimg 13 sy hién dién kha phong phii clia khoang
vat scapolit. Viéc xac dinh phin traim cia CO, rat
quan trong, nhung ciing do thi€u két qua phan tich
bao thé nén viéc xic dinh him lwong CO» Xco)
phii thong qua phan tich 18 hgp ¢dng sinh ; sy ¢b
mit cha t§ hop cong sinh (diopsit + dolomit +
canxit + tremolit + forsterit), img véi 16 hop niy
phdi thong qua phén tich t8 hogp coéng sinh ; sy co

o .
g Pericla Forsterit
'—

Diopsit

Tramolit
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Hinh2. Biéu dé xac dinh nhiét d6 T-Xco; va bi€u d6 xac dinh ap xuft P-T-Xco; cho d4 hoa chira t6 hop
cAn bang tremolit + diopsit + forsterit & Quy Chau theo [M. Gottschalk va P, Metz (1984), ..Perkin (1986)]
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mit t8 hop cong sinh (diopsit + dolomit + canxit +
tremolit + forsterit), (mg voi t6 hop niy chimg to
da dugc can bing twong (ng véi didu kien cla
di€m vo bién M (hinh 2) ; tir d6 riit ra gia tri Xcoz
theo thue nghigm, ta ¢6 x4p x11a 0,57 (hinh 2).

Keét hop gia tri phén trim cia CO, vi Xeoa ~0,57
v nhiét do thanh tao tinh toan & trén 13 774°C, c6
th€ suy ra tit biéu dé thuc nghiém (hinh 2) gia trj
4p suft vio khodng 4 + 0,2 Kbar ; gia tri ndy tuong
dsi thip vi twong ¢ng vai phidn thdp nhit cla
twéng amphibolit nhung lai twong d6i cao so véi
cAc qua trinh bién chat tiép xic thong thudng.

KET LUAN

K&t hop nghién ctru dic di€ém thach hoc, phan
tich t8 hop cong sinh vi thinh phidn héa hoc
khoang vat clia cic da hoa chira ruby khu vyc déi
Ty, déi Mé C6i c6 thé rirt ra két lugn vé nguén géc
vi diéu kign nhiét do - ap suit thanh tao cla di hoa
chira ruby khu vyc md Quy Chau nhuv sau : da hoa
chira ruby dugc hinh thinh tryc tiép tir da voi chita
bauxit do qui trinh bi€n chédt khu vyc lién quan
dén qua trinh hinh thinh vom bién chit Bu Khang
viio 36-21 tr.n. Qua trinh bign chilt cic da hoa chira
ruby x4y ra trong diéu kién nhiét do cao va 4p sudt
trung binh twong Gng voi 774 £16°Cva 4 £0,2 Kbar.
Nhu viy ruby quan sit thdy trong da hoa cé thé
hinh thénh truc ti&p tir cic da voi gifu nhom,

Ldi ¢am on : bii bao dugc hodn thanh véi sy
hé tro kinh phi clia d8 tii trong diém cip Dai hoc
Qudc gia va dé taii NCCB 2006-2007. Cic tac gid
Xin tran trong cam on.
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SUMMARY

Metamorphic petrology of ruby bearing marbles
in Quy Chau mine

Ruby bearing marbles from Quy Chau mine in
Bu Khang core complex were studied in detail
based on mineral composition and paragenesis
analyses. The mineral composition analyse shows
that all of these mineral phase are affiniated to
aluminum-rich carbonates. The paragenesis analyse
explain that this rock was metamorphosed in
amphibolite and lower part of granulite faces,
corresponding to 774°C and 4 kbars obtained from
calcite-dolomite couple.

The results obtained permit us to conclude that
ruby-bearing mables were formed from aluminum-
rich carbonates by a regional metamorphism of
deep amphibolite faces related to Bu Khang core
complexe during Cenozoic tectonic activities.

Ngay nhdn bai @ 17-01-2008

Khoa Dia chdt,
Truong Dai hoc Khoa hoc Ty nhién Ha Ngi



