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DONG VI CARBON TRONG CAIKT VA GRAPHIT 'z

THUOC CAC THANH TAO CHUA RUEIY, SAPHIA
DOI sOxc Hdxc vA LAN CAN

HOANG QUAI"tc \4NH, c. GILJLIAXVI, PHAI\ TRONG TRINH

I. GIOI rgTEU

Ddi truot cit lshear zone) Sdn_u Hdng li m6t
trong nhfng cldi dur gi1, chinh trong khu vuc Don_u
A. N6 duoc rhe hien boi ddi Uieh chdr rronc di6u
kiOn nhrOt do cao. Qui trinh rnilonit hoi trong dir
Ailao Shan - Song H6ng nguOi den 300 "C ti 22 -
l7 tr.n trudc di;,. 1ruo. khi pha truot bin-sr trai cua
drri n)y ket thlc 13l. Circ n,ehien cuu nr6i nhit Oa

nrinh chring cic thlnh tao chua ruby tron-r dcti drlrt
gAy SO vun-rr Luc y€n cli thinh tao tron_u
dieu k iit c6 lien cluan chrr chd r,(ri pha
trudt b g Kainozoi cua dol truc;t cit Ailao
Shan - SOng Hdng vcti su thant gia cua cic dung
dich sAu ltl. 91. ThAnh phin cLia d<ri Song H6ng
gom t0 hop cric dl biei chir : sillrmanit-biotrr_
granat -rnei. Quh trinh kOt tinh xi1'ra ddng thoi vdi
qui trinh bien dan_e trong clidu kjen hinh thiinh cua
turrng arnphibolit (P = 4-8 Kb vi) T = 650-tj50 "C).
Kct qui xdLc dinh rucji tu),et doi reAr/ o"Ar 

tre,., m,.o
vd K-f'enspar lA ru 40-23 tr.n vi. tr6n phlo_eopit tu
clc rnach di hoa chria ruby tai vun_q Luc y€n lri 33
tr'.rr f 2. 3, 8, 91.

Canxit - graphit rrong cic rhinh tao chira rub1,
duoc di duoc phiit hien nhu: l. rron-g clc thdu
kinh dl hoa xen kep trong dl pura hoic orthogrrei
ti€p xric r,6i cic thCu kinh arnphibolir vri cic iem
nhAp granit. pegntatit (nhu khu vuc n.ro Tln Huong
- Yen Bli). 2. rlon_e clc rap dir hoa "ridn Canbri,'
dd1,, nirn tr€n clc thinh tao phi0h rnica o phia
dOng vii dOng bic ddi SOn_s Hdn_u (rai ciic nro Nudc
NgAp, Khoang Th6ng. Luc yen. Minh Tien. Bii De
Lrin - Lr,rc Y€n). Trong cic tlrinh tuo carbonat tri1,
co thc chr?a cic khoing vir khlc nhu graphrt,
phlogopit. corindon. spinel, p1,rit. rutil, turrnalilr.
apatit, zicolt. margarit vi diaspor. C6 the quan sat
thdy ruby, corindon plrAn bd rii rirc rrong dir hoa
cung v6i phlogopit, spinel hoic tron-q cac trach

cDng vdi canxit, phlogopit, turmalin (mo An phu)
vA trong clc khe nft cei cung vdi graphite. rrargarit
(rno Bii Dri Lan) (hinhl'1:

ching cdn tdn tai o dang nhtng bao
th rinh rhe ruby duoc phit hi0n tren kinh
hi tti qu6t (SEM), didu ni)y minh chung
chung lr) nhfn_e kholng vAt c6 cung didu ki€n
thiinh tiro vdi ruby (rinh | ,2).

De dirnh gii dieu kiOn nhiOt dong, ngudi ta c6
thO sri dung nhidu phuon-u phip phAn tich tei hop
kholn-s vit nhu cap khoing vat biotite - granat.
lenpat - granxt . Trong b)i nAy. ldn dAu ticn r; Viet
Nanr ch[rng tOi cti st? dung cip khoang vAr canxir _

_uraphit trong chc thinh tao chria ruby vi) saphia de
xric dinh nhiOt d0 thAnh tao trong circ thdnh tao
chua ruby c6 canxit, graphit dj kern trong khu vuc
ddi SOng Hdng vi vurrg Luc Y€n.

Trong d6 trdrn tich nguyOn td carbon tdn tai o 2 .
yeu iu co vii circ hop chlt
can khi tharn gia ydo qul
chCt nh k€i rinh, ching bielr
canx

. 
Ddng thoi voi quri trinh bien deji vAt chdr rrong

didu kien bieh chdt phrlc tap lii cluh trinh bieh deti
ddn,q vi carbon xAy ra gifa _rraphit vA circ khoAng

chua chlng. Trong bii viOt ni1,, ngoAi vi€c xiic
dinh nhi€t d0 thrinh tao cuaruby tai mOr s6 mo doc
doi Sdrrg Hdng vA lAn ctu chtng t6i con x6c <Jinh
c6c ngudn dung dich tharn gia vio clul trinh rao
quing niy.
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II. PHUONG PHAP DdNG VI CARBON
CAP CINI)flT- GRAPHIT

ddng kholng vxtc tren s l€ cAc hopp ('tc/' r vi graphir
trong qu6 trinh bien chdt. euir rrinh niiy di6n ra
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Hitilr I . Vi tri thu thAp m[u nghien cfu vA kci quri

6" fn, .l

_l__-1 _l lxl0.
LR, l

Dunn di dua ra bidu dd quan h0 giEa
Cc,, Ac,-c, vdi nhiot do thenh tao cua
h 2) l2l.

C6c gii tri tCo,, 
A.",_o, duoc x6c dinh

thuc nghi€m thinh tao dia chAt khAc
nhau tri trtim i€u bidn chdt 1c6 mat cria



' Anh 2. MAm tinh thd graphit (Gr) trong tinh thd

ruby ving Luc YCn

cua kho6ng vAt granat) cho thay n6 giiim xuOng theo

chidu ting cua nhiOt do bien chAt (Valley & O'

Neil, 1981) (hinh 3). Trong hinh 3 cho thA'y trong

c6c pha bi6n chdt, thdnh tao
kho6ng vAt cLia d6 thu6c tu6ng
amphibolit, gi6 tri A6,;-6. dao
d0ng r{t nh6 trong khoring hep
nOn vd mat l!' thuyOi phuong
phip ndy khi 6p dgng vdo
nghiOn cfiu c6c thinh tao bi€h
chat cao (gAn vdi didu kicn hinh
thdnh cria tuong amphibolit) sE

cho koi quii rdt khri quan.

Ph6p do d6ng vi ciia cdp
canxit - graphit duo. c xAc dinh
trOn k€i qu6 tinh toen u ry lc
ddng vi "Clttc cua c6c he CO2

thu tu kho6ng vat canxit vi CO2

thu tu kho6ng vAt graphit. C1c
tinh thd graphit duo. c thu thAp
trong c6c thdnh tao bidn chdt
phrii c6 kich thuoc it nht't tu
0,05 mm d€h 3 mm (rinh 2) vd

phAn bo kd voi c6c trnh thd canxit. Bing kinh
nghiOm nghi€n ciru ciia minh, Kitchen vi Valley dl
x6c dinh c6c tinh thd graphit phan bo gdn c6c
khoAng vAt silicat sO c6 6'''C thdp hon so v6i c6c
tinh thd graphit phan bd gdn c6c khoAng vAt canxit
[51. M6i mAu khi CO2-canxit duoc lt'y tri 5-10 mg
canxit vA 0,9-2,3 mg ddi vdi CO2-graphit. Vi€c
t6ch khi CO2 doi vdi c|c mdu canxit sau khi duoc
lua chon dem cho phrin ring v6i dung dich HrPO+
(D = 1,92) trong didu ki0n 25 "C vd thoi gian it

-4
-6-4-20

6ttco,%o

Hinh 2. Bieu dd quan ho ciia 6r3C6u, 6'3Co, vA

nhict do I I I trdn co sd thuc nghiem vi tdng koi
cAc kOt qu:i nghi€n ciru trudc

s
ov

O

Anh I. M6i quan hc gila canxit (CC), ruby (Ru) vi phlogopit
trong thinh tao dA hoa chria ruby.
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Greenschist Facies

Ci6 tri 5''Cc. di cirng vdi graphit tai cic
khu vuc tren cflng c6 gi6 tri khl 0n dinh,
dao d6ng trong khoing hep tu - |,8 ddn +2,2
al,o. tai clc khu vuc mo ruby nhu Khoung
ThOng lri 0,5olo,,, Bii De Lan bing I a/o"...

Ket quai 46.6, tinh toArr duoc cua cap

canxit - graphit tai cic khu vrtc cing tap

trung trong dii hep tri 3 dOn 4,6 a/o" ch'lng
to su lul ddng vi cua cic khoiurg vet canxit-
graphit tien din tdi quir trinh cin bing hoin
thien gi0a 'tC u,i ''C tron-t hO. Cric gii tri
niy con cho thiy nhiet dO thinh tao cla
chfing rit gin vcrr nhict d0 thrinh tao thuoc

tuttn-l aurphibolit (linir .l).36 32 28 24 20 
I3",-"J' 

I 4

IIhth -l Ket qui tinh toln 46..,1 6, \'I tOng k€i cAc

nghiOn cfru truoc cua Valley vri O'Neil. l98l lren

clc thiuh tao clia chit chfa ngul'€n tO carbon

nhat li 8 gid sau do COr dLroc lAy ra tron-q nlol
truong ip suCt r') nhiet d0 rit thip. V6i CO2-

graphit, rllu graphit duoc chct vlicl orlg thuy tinh
cun-e CuO (luong CuO ban,q 100 lirr khOi Iuong

-uraphit), hin kin nung o rrhiOt dO 850 oC,tron-s l0 -

iz gio. Htirn luong cua dong vi carbon 'tC t') 'tC
troug c6rc nrAu khi CO: clutrc xiic dinh bang nril'
quang phei dinh luong v6i tiOu chuin SN'lOW cho

O: v) PDF cho carbon.

III. KE.T QUA

Budc ddu urlu calrxit r'h graphit duoc thu thip
chu yeu tai rrOt sd khu vuc trot'lg cic thinh tao

chua ruby doc dtri Stlng Hdng vi lirl can rl-go)i l'a

mOt s0 khirc l0y tlon-r circ thinh tuo khOng chia
ruby (no graphit Vin Yen - Yen Bii; nhitr -muc
dich dcji slnh. Viec phan tich circ chi tieu 6rrC6..

d'tC,r,. 46.,6, duoc thuc hiorr tai Trung tirn Thach

hoc i,ri Dia hol, Trung tim NghiOn cuu Khoa hoc

(COng hoi Phdp) cho k€i quii sau :

Gii tri 6'rcu, tinh toin durvc tai clc khu vuc

trorrg biou dd phin b6 (hinh J) thrinh 2 nhorl c(r

gi6 tri khirc nhau:nh(rrr thf nhat c6 gie tri 6rrcu,

ninr trong kholing fu -5,4 deh'1,4 t/i',, ulrg voi l0
rrrlu drroc lCy tn d6 ho thinh tao- chua

rub1,, nl.'u tai nttt ruby' gii tri 6rrco, =
-4.6 a/ou. Nh6rn thf hai 6, trollg khoang

tu -26.1 den -20,8 a/out[tp trung vio cic rnlu lfy tu
thinh tao khiic khong chira ruby" tai Virr Y€n i')
Tln Hurlng 16'rcu.= 26.1 o/c,,).
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DA hoa Luc Y6n Gnei Y6n B6i Gnei Van Y6n

I Da hoa H De hoa E M6 graphit

EEil Vein m Gnei

IIinh 4 Bicu do phan bo cua -eii tli 6rrC6, graphit

tai cic khu vuc nchi€n cuu

- Tu bieu cld quan hO gifa cic gia tri 6rrC., r')
6''C6;, ciia cip kholng vAt canxit--traphit (lilrr5).
cAc gi6 tri n)y tAp trung gin vdi duong hOi tu (R"').
su dao dOng circ gih tri 46.-6, li rdt nho (/rirrlr 6) r'i
phin bd tip trung doc theo duorrg cong cho phep

xac dirrh didu kiOn nhiOt dO bien chit cao nhat cua

he rriy ndm tlong mOt dii hep. Ket qui tinh toirn

nhiet dO dua tren cic tinh toarr cila Kitchen vi
Vallel, 11111 1992 cho thCy nhiet dO thinh tao cua

chirng khi cao, dao d6ng trong khoing tu 630

ddn145 "C, cu thc li trong clc mcj Khoang Thorrg

tu 651 d€n 694 "C, Nuoc NgAp 145 "C. An Phri

690 "C. BIi Da Lan 675-700 "C, Minh Tich 630 "C.

TAn Huong 625 "C. Ket quri rriy rit phu htrp vdi

circ kei quri nghiOn ciru rrhi€t do cua clc thl)rth tao

bieir chat ffong doi Sdng Hdng trudc di)' tucrrlg

Ong r'6i su c6 nrat cua tudn-q arlphibolit ru 650 -

8s0 "c lel .

Ket qui 6'tC cua curxit vri graphit xirc dinh

dudc tren clc rnau trong khu vuc cho thifl' su tich
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Hinh 5. Bitju dd quan he ciia 6rrCco ve 5r3Cc.

vi nhi€t do thAnh x6c dinh duoc tai cdc m6 ruby

TH - TAn Huong, BDL - BAi DA [an, KT - Khoang

ThOng, NN - Nudc Ng4p, - - - - duong hOi tu R"'

4oo uoo*n,u, 
d6 (.c3oo l ooo

Hitth 6. Bidu dd quan h€ ctia A6,,6, nhiOt d0 thinh
x6c dinh duoc tai cAc mo rubY

Duong dAm n6t li tinh to6n hiOn tai cho khu vuc,

c6c dudng kh6c li ket qui tinh toen ciia mOt sfi t6c

gid trudc dAy nhu Valley, O'Neil, Morikyo,
Chacko, Scheel, Hoef, PolYakov ...

lu! ddng vi carbon d day la str chiing chAp cua qu6

trinh bidn chet trao deii voi su tham -uia cua dung

dich : giffa thAm nhAp ciia c6c dung dich c6 gi6 tri
5'3C thdp o duoi sau 16r3C trong khi COz dudi sau

ld. +}a/oo) vi clc dung dich tai ch6 c6 gi6 trt 6r3C

cao hdn 16lrC trong dA hoa tu + -3-4 o/on) phin'anh
didu kiOn bien chdt ddng nht't trong pham vi khu

vuc rong.

NgoAi ra cic giit tri 6rrC ctia canxit vi graphit

c6 khuynh hudng phdn lnh kct qui cria mOt qul
trinh thay deii t1i te ddng vr cAn bing gila caxit vi
vAt chdt hlru co trong mot hc bien ch1t kin. Tuy

nhi€n su ddng phAn bo cua graphit, ruby, phlogopit

trong c6c mach canxit, trong c6c thdnh tao di hoa

trong khu vuc minh chring vAn c6 su luu thOng c6c

dung dich, nhu vAy c6 the c6c mach kho6ng, c6c

thdnh tao chrla ruby ndy duoc thdnh tao tri 2 ngudn :

m6t ti clc di gOc tai ch5 vi loai kh6c c6 ngu6n

gdc du6i sAu do c6c hoat dong kieh tao kh6c dua

l€n tham gia vdo qu6 trinh bidn chdt.

CLc gi6 tri 5r3C cria graphit trong clc m6 ruby
ving Luc Y€n vd Ycn Bai cilng phAn thnnh dii gi6

tri phin 6nh chring duoc thdnh tao tu hai ngu6n

cung cdp vAt chdt ban dAu, mOt lA tit c6c dl trAm

tich giAu vAt chdt hfru co (+ 0 a/oJ vi c6c hoo phdn

du6i sAu nghdo hop chdt hlu ca (+ -25 o/o\,) 
.

Trong c6c mAu tren d6 gnei o Van Yen vi YOn

BAi, gi6 tri 6rrC cila graphit tn t -20.8 Vo,'d€n -26

+ Ja/our6t phn hqp voi dA grrei hiOn tar duoc hinh

thdnh tu dA phidn den gidu vAt chdt hlu co ban ddu.

N6i chung kcl quri tinh toan nAy dI phin 6nh

c6c thdnh tao chita ruby trong khu vuc dttoc thdnh

tao tu hai hop phAn tham gia c6 ty le d6ng vi

carbon kh1 ddng nhdt lien quan chet ch€ t6i qu6

trinh biOn chdt trao ddr trong didu kicn n6ng chay

cuc b0 li€n quan vdi quA trinh trudt tr6i ciia doi dftt

g6y Song Hdng gAy ra.

rfr luAN

Tu kci quri nghiOn citu tr€n budc ddu ta c6 the

di dch mOt sO nhAn dinh nhu sau :

- Gi6 tri 6'3q, tinh to1n duoc tai c6c khu vuc

c6 gi6 trihep tir -26,1 dcn -1,4 o/oo, nim trong didu

kiOn bidn chdt cung didu kicn nhiOt dong thlnh tao

cria tudng amphibolit. Gi6 tri 6'''Cs,, di cr)ng v6i

graphit tai clc khu vuc tron 6n dinh vi dao d0ng

nho (tu -1,8 den +2,2 a/oo) phin 6nh qu6 trinh k€i

tinh cila clc tinh the canxit trong didu kiOn nhiOt

d0 cao vd ddns nhdt.
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- Gil tri Ac.,,-6, cua cap canxit - graphit h6i tu

trong dii tu 3 den 4,6, chung to clc khoing vAt

canxit-graphit du<rc hinh thi.nh tron_r mOt quir rrinh
cln bing hoin thi€rr gira riC vA r2C 

ti-on,r h€. Chc
gil tri niy con cho thf,y nhi€r d0 thinh rao cila
chfing rlt gdn vdi nhiet d0 thinh tao cua rudng
aurphibolit.

- Nhiil dO x6c dinh duoc rn 630 dch 745 "C. cu
the tron-s circ mo nhu sau : Khoarrg ThOn-g tu 65 I

ddn 694 "C. Nuirc N-rep 745 "C. An Phi 690 "C.

Bii DA Lan 675-700 "C, Minh Tieh 630 "C. Tan
Huong 625 "C, phu h<rp vdi cic ket quri n-rhi€n cr?u

nhiet do cua c6c thinh tao bieh chat trong ddi S6ng
Hdng trudc dA1,, tuong ring vdi su c6 mit crja
tutrng amphibtilit tu 650 deir S50 "C.

- Sq tl1p trung ciia cic gil rri 6rrCo, theo hui dii
tirch bi6t. Kei qui nghiOn cfu Rarnan trong bro
th€ trong cOng bti tluric r,6i su tdu tat dring thoi
cua CO2 vri l-l2S trong clc bao thO da rninh chung
luby vi c;ic th)nh tao di cung vcii lro ducrc hinh
thrinh it nhat tu hai ngudn curr_u cep vit chiit khiic
nhau, mOt tu c/ic di trlrn tich giiiu vAt chlt hfu cc-y

(+ 0 aic,,) vii ciic hop phdn duoi siu nghdo hop chdt
hitu ccv (+ -25 c/o,,). K€i hcrp r,6i su phiit hien Vi tinh
the py,r'it trong rubi, cho tht'1, rlOi trudng clia hoi
th)nh tao rubi, li mOi truong khu vi) dO siu k€i
tinh khir ldn, trong d6, carbonat d6ng nrOt vai tlo
quan tron_q trong viec lim giiu oxit nhdm tu do.
Ket qui phdn tich rueii ru),er doi Ar40/Ar3e (33,g -

23,1 tr.n) tr€n phologopit rndi dAy trong chc th)nh
tao chftu ruby vli diOn phAn bO cu.t circ mo r.uby
cho thAy ruby hinh thinh tu biOh chit tlao deji
trong di€u ki€n nhi6t d0 cao gdn v(ri n6ng chiy,cuc
b0, c6 su tlrarn gia cua dung dich siu.

Bni bio ducrc hoiirr rhinh rrorrg khuOn khCii hrp
tirc giua Vi0n Dia chit r,6i Trun_u tirn Thach hoc vi
Dia hoi Nancy vi Vi€n nghi€n cfu Phit rrien.
COng hoi Phip vi tiii tro cua Chuong rrinh n-ghierr
cfu cct bin. nh6m d€ tii nghiOn crlru clia dOn-u luc
ddi Son-c Hdn-c.
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SUMMARY

Carbon isotope of calcite ' graphite pairs in ruby,
saphire formations in Red River Zone

and adjacent areas

Using Carbon isotope method on calcite-

graphite, for the first time we determined the

formation temperature of ruby and saphire in Red

River metamorphism zone and adjacent areas.

Prelimininary analysis of isotope composition

yields two sets of 613C values : the first one is in the

range - 5.4 1o -1.4 %o, the second is in the range

-26.1 ddn -20.8 o/oo. Calcite from the calcite -
graphite pairs have 613C values in the range from

-1.8 to +2.2 Toio. Thb Ac"-G, values have narrow

range to comprised between 3 and 4.6%o .

Using the calibration of Dunn and Valley'
constrained at high temperatures by small

fractionation, we deteimined thb temperature
between 630 and 745 bC with a variation of

fractionation A""-n,, temperature varies from 651 to

694 "C in Khoang Thong, 745'C in Nuoc Ngap'

690 "C in An Phri, 675-700 "C in Bai Da Lan, 630

"C Minh Tien, 625 oC Tan l'1uong: This result is in
agreenient with the temperatures determined by

other methods from regional metamorphic

conditions exiting during the formation of the Nui

Con Voi shear zone.

Ngdy nhdttbdi : I0-10-2001
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