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PHAN TiCH BONG VI Nd KHOANG VAT TITANIT
XAC BINH NGUOGN CUNG CAP VAT CHAT QUANG DAT HIEM,
SAT, DONG MO SIN QUYEN LAO CAI

Ng6 Xuan Pac, Trinh Hai Son, Quach Bre Tin, Vii Manh Hung

TOM TAT

Vién Khoa hoc Dja chat va Khodng san

Khwong Thé Hung

Trwong Pai hoc Mé- Dja chat

Phan Hoang Giang

Lién doan Dja chat Xa Hiém, Cuc Dia chat Viét nam
Email: dacbmks@gmail.com

Trong nhitng ndm gén day, khoa hoc dia chét da phét trién khéng ngtng trong viéc nghién ctru

céc phuong phadp méi dé xéc dinh tudi tao quéng va nguén cung cap véat chat quéng. Hai yéu tb
nay la chia khéa dé mé ra cac véan dé lién quan khéc trong nghién ciru dia chat céc mé khoang
sén. Hién nay, céc nha dia chat khoéng sén dang rét quan tdm nghién ctru ngudn cung cép vét
chét cho qué trinh tao quéng béi vi né khéng chi mang y nghia khoa hoc ma con cé gia tri thuec tién
I6n trong viéc dinh huéng cho cac giai doan tiép theo dé tim kiém thdm do va danh gié trién vong
khoéng sén. Trong nhiing thap nién truéc mot sé phuong phap dé xac dinh nguén cung cép vét
chét cho qué trinh tao quang da bat dau st dung, méi phuwrong phép cé wu, nhuoc diém riéng va
thuong chi dp dung hiéu qué dbi véi méi loai hinh mé nhét dinh. Trong dé c6 thé ké dén phuong
phép phén tich déng vi S, Pb da duoc sir dung réng réi dé xac dinh nguén cung cép vét chét cho
quéng sulfua. Tuy nhién, déi véi cac mé khoéng sén khoéng vét quéng khéng phai la sulfua hodc
khéng lién quan dén khoang vét sulfua va nhitng mé duorc thanh tao da ky trai qua nhiéu qua trinh
nhiét dich chéng trong giai doan sau thi phwong phap dc"ing Vi S, Pb kho thuwe hién hoéc tham chi
khéng thé thurc hién duoc dé luén gidi ngudn vét chét tao quéng. Do dé, phuong phap phén tich
déng vi Nd béng phuong phap LA-ICP-MS cho khoang vét titanit Ia mét phuong phép phén tich
hiéu qua cé thé gidi quyét nhitng van dé trén ma céc cac phuong phap khéc khéng thuc hién
duoc. Trong bai viét nay chung téi gidi thiéu phuong phép 4p dung phén tich déng vi Nd cho hai
loai titanit hinh thanh trong hai giai doan tao quéng khac nhau dé xac dinh nguén cung cép vat chéat
cho quéng déat hiém va quang sét, dbng khu mé Sin Quyén.
T khoa: Sin Quyén, déng vi Nd, titanit

1. DAT VAN BE

Titanit (CaTi[SiO,]O) hay con co tén goi Sphen la
khoang vat phu thuwdng xuéat hién trong da magma
axit, kiém va trung tinh, cling nhw trong da bién chat
(Frost, 2000; Xiang Hua, 2007; Kohn, 2017). Ngoai
ra, titanit dwgc hinh thanh trong cac qua trinh bién
chét nhiét ddng gén lién v&i sy hinh thanh cac déi
chtra quéng dac biét & cac mé kiéu skarn (Li, 2010;
Deng, 2014; Ngé Xuan Dac, 2020). Titanit thwong
chra mét ham lwong U nhét dinh dao déng trong
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khoang 10-100 ppm, hé déng vi U-Pb cua titanit
c6 nhiét d6 déng cao (660-700°C). Do vay, titanit
la khoang vat ly twéng dé xac dinh tudi thanh tao
bang phwong phap U-Pb (Tilton va Grunenfelder,
1968; Cherniak, 1993; Scott va St-Onge, 1995;
Aleinikoff, 2002; Amelin, 2009). Nhirng nghién ctru
gan day cho thay, trong tinh thé titanit cé sy thay
thé da hinh cta cac nguyén tb. Titanit rat giau cac
nguyén té trwong luc cao (HFSE) va cac nguyén td
d4t hiém (REE). Ham lwong Nd trong titanit cé thé
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dat t&i 50-500 ppm va ty 1& Sm/Nd th4p (thwong
<0,5), do vay né tré thanh khoang chét ly twéng dé
phan tich xac dinh ddng vi Sm-Nd bang phwong
phap bao mon truc tiép tia laser. Dong vi Nd trong
titanit cé nhiét @6 dong phan t&r khoang 850-950°C
(Cherniak, 1995), c6 thé dwoc s dung dé xac
dinh nguén gbc cua cac thé magma hoac dung
dich nhiét dich tao quang (Tiepolo, 2002; Gregory,
2009; Laurent, 2017).

Khéng gidng nhw zircon hodc mét sb khoang
vat phu khac, titanit cé tinh linh dong cao va co
thé dé dang bi tdc dong b&i cac phan (ng héa hoc
v&i cac khoang vat hoac chat 1dng khac. Vi vay,
hé ddng vi va cac nguyén tb vi lwong cua titanit
thwdng hinh thanh cac déi sinh trwdng khac nhau
va méi déi duwoc ddc trwng cho mét qua trinh bién
doi nhiét dich riéng biét. Mdi giai doan khoang héa
duoc déc trwng bdi sw két hop mot sb nguyén td
nhat dinh va nhirng nguyén t6 nay ham lwong,
thanh phan co sw khac biét ré rang & cac déi khac
nhau trong mdi khoang vat titanit. Nhtrng théng tin
vé s khac biét trong t& hop nguyén td, thanh phan
ddng vi Sm-Nd va tudi U-Pb trong titanit 1a co s&
quan trong dé giai thich ngudn gbc va cac qua trinh
bién chat nhiét ddng hoc clia cac md quang trong
cac giai doan khac nhau (Sun, 2010; Cao, 2015).
Trong nhitng n&m gan day, phwong phap LA-ICP-
MS da tré thanh mot céng cu hivru hiéu dé trng
dung cac phuong phap phan tich déng vi xac dinh
tudi va nguén gbc cac khoang vat tao da, quang,
dac biét la cac khoang vat co tinh phan ddi, nham
xac dinh chinh xac thoi diém va cac dic diém dia
hda khoang vat trong cac giai doan khac nhau cla
qua trinh hinh thanh da va mé quang. Phuwong
phap nay khoéng chi cung cap théng tin vé qua trinh
bién dbi clia cac nguyén tb trong méi déi khoang
vat ma con gidm thiéu su phirc tap va thoi gian
can thiét cho viéc chuan bi mau lién quan dén hoa
chét trwéc khi phan tich ma van dam bao do chinh
Xac cao.

2. NOI DUNG NGHIEN CcUU

2.1. Dic diém dja chat mé Sin Quyén

Mé Sin Quyén nam & phia Bong Béc cua doi
trwot Ailao Shan-Séng Hong, thudc dai tao khoang
Ling Pd - Sin Quyén noi c6 khodng hon 10 mé
quéng Fe-Cu phan bé, trong d6 mé Sin Quyén cé

trir lwong 1én nhéat khoang 52,8 triéu tAn quang voi
ham lwong Fe (14%), Cu (0,91%), LREE (0,7%)
va 0,44 g/t Au (McLean, 2001) (Hinh H.1). Két qua
tham do bd sung khoan sau -550 m gan day, da
phat hién thém ngudn tai nguyén hon 90 triéu tan
quang v&i ham lwong trung binh 0,9% Cu (Pham,
2015). M Sin Quyén béat dau khai thac 16 thién
vao nam 2006, v&i san lwong trung binh khodng
30.000 tAn Cu kim loai hang ndm. Mac du ham
lwong cac nguyén t6 dat hiém trong md kha cao
nhwng chidng van chwa dwoc khai thac vi chwa cé
céng nghé tach nguyén td dat hiém tir cac khoang
vat chra chung. Trong khu viec md Sin Quyén,
cac thanh tao trdm tich bién chét thudc hé tang
Sin Quyén chiém dién tich chi yéu. Can ci vao
dac diém thach hoc, hé tAng Sin Quyén dworc chia
thanh hai tap: tap dwdi phan bd & ria Tay Nam
khu virc md, kéo dai theo phwong Tay Béc- Bong
Nam. Thanh phan gdm da phién thach anh 2 mica
c6 graphit bi migmatit héa va gneisbiotit cé graphit
bi migmatit hoa, déi ché cé gdp granat, turmalin.
Tap trén hé tAng Sin Quyén nam & phia Béng Bac
khu viec md chiém hau hét dién tich cia mé Sin
Quyén. Thanh phan gébm da phién thach anh 2
mica bi migmatit hoa, gneisbiotit bi migmatit hoa.
Chiéu day tang bién ddi tlr 500 - 800m, phwong
dao ddng tr 280-3200, goc dbc twv 50° dén 85°, da
sb6 cam vé DBong Béc. Cac than quang nadm trong
da phién mica va da marble clia hé tAng Sin Quyén,
than quang thuéng & dang thau kinh quang tuvong
déi giau, ddi chd dang dai. Theo tai liéu hién cé
trong pham vi mé Sin Quyén da xac dinh dwoc 17
than quang dang thau kinh, cac than quang dwoc
khéng ché b&i doi dap v& nit né va thuong phat
trién theo hwéng Dong Tay va cdm vé phia Béc
hoac Nam. Cac than quang c6 chiéu dai dao dong
tr 50 - 600 m, rdng 5 - 50 m nam trong da phién
mica va da hoa cla hé tang Sin Quyén (Hinh H.1).
Trong khu mé xuét hién moét vai thé magma felsic
chd yéu 1a monzogranit, granodiorit, va granit. Két
qua phan tich tudi cac thé magma nay dao déng
trong khoang 736 + 8 Ma va 758 + 6 Ma (Li va nnk.,
2017a). Ngoai ra, khu mé co6 cac dai mafic nhwng
chwa r tudi, dong thoi cac thé mafic nay bi bién
ddi chlorit, actinolit, epidot, sericit. Nhirng nghién
clu trwde chi ra rang mé déng Sin Quyén tréi qua
mot thdi ky tao khoang duwoc chia ra lam 3 giai
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doan. Giai doan dau tién 1a qua trinh bién ddi natri
héa truwéc tao quéng, tiép dén l1a giai doan bién ddi
Ca-K hoa di cung véi né la qua trinh tao quang
sat va dat hiém. Giai doan th(r 3 la qué trinh bién
ddi K héa san sinh ra t& hop khoang vat quang
cht yéu 1a Cu, Au (Li va nnk., 2017b). Nghién ctru
m&i nhét chi ra ring md Sin Quyén trdi qua hai
thoi ky tao quang (Ngo va nnk 2020). Thoi ky thi
nhét tao quang d4t hiém lién quan qua trinh Skarn-
Ca, trong thoi ky nay cling dwoc chia ra lam 3 giai
doan. Giai doan truw¢c tao quang dwoc dac trwng
b&i bién ddi natri hoa va sau d6 1a qua trinh bién
dbi Ca hoa chdng I&n qua trinh bién dbi Na hoa tao
I&n té hop cdng sinh khoang vat amphibol, allanit,

va titanit v&i mét lwogng it hon la biotit va epidot.
Pay |a giai doan tao quang dat hiém quan trong
trong khu mé Sin Quyén. Thoi ky thi 2 14 giai doan
tao quéng sat, ddong khu mé Sin Quyén. Trong thoi
ky nay ciing dwoc chia lam 3 giai doan bién dbi
nhiét dich, giai doan diu la qua trinh bién déi Na
hoa trwdc tao quang va giai doan 2 la qua trinh
bién déi Ca-Fe hoa tao t6 hop khoang vat chi yéu
& amphibol, titanit, magnetit, and chalcopyrit day
la giai doan lién quan dén qua trinh tao quang sat
la cht yéu va giai doan 3 qua trinh K-Fe héa déc
trwng b&i sw chiém wu thé hinh thanh biotit va day
la giai doan chu yéu lién quan dén qua trinh tao
quang ddng khu mé Sin Quyén.

i 4N 100°E 103 E (a)
® Dali Nam Trung Hoa
dn Minh .
QCO 25'N T
wt giiy Song Hong
o
N 23N
r .2b
200km
G Ha ni
B Xam nhap felsic O
Neoproterozoic % 219N —
X4m nhip mafic .. n " i
0= Neoproterozoic ~ DOikhduSdngMa-%s,
3 ’/
B Péitrugt ASRR - T /
XLS XHC]OUg Shan ; Indo Chlna r l:l ria ting Cambrian - Granite alkaline i Cenozol
= | Rt ". l:l 11é ting Sa Pa - Xam nhap Permian-Triasic
DCS Dluncang Shan <’ — lg\g\l\_ l:l Hé ting Sin Quyen Basalt Permian- I riasic
PSP Phc‘lll Sl Pan /‘:‘ {_J/ \\_ J.‘" \\ \\"-._ y - Hé ting Suni chieng - GranitePosen tudi Neoproterozoic
J/ e % The xiam nhap granite chita Cu E‘ Bat chinh hop
< L . e \
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H.1.a) So do kién tao khu vuc Tay Bac Viét Nam va Tay Nam Trung Quéc; b) So do dia chat dai sinh khoang Fe-Cu-Au,
Sin Quyén-Liing Pé (Tran etal., 2014)

Pé chirng minh ngudn vat chét tao quing &
mé Sin Quyén dén tlr mot hay nhiéu ngudn khac
nhau phai xac dinh ngudn vat chat tao quéng trong
tirng giai doan. Khoang vat titanit phan bé rong rai
trong d&i chira quing mé Sin Quyén, ching duoc
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thanh tao & ca hai giai doan thanh tao quing dat
hiém va quang sét, ddng. Vi vay, ching t6i ap dung
phwong phéap phan tich déng vi Nd di véi khoang
titanit d& xac dinh nguén vat chat tao quang dat
hiém, sat, ddng trong hai giai doan tao quang cla
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H.2. a) So dé dia chat mé Sin Quyén (Ta Viét Diing,
Pham Quéc Duy, 2015); b) mét cit dia chat theo duong A-B

md Sin Quyén.

2.2. Phwong phap phan tich

Hai m3u phan tich dai dién cho hai giai doan
tao quéng dat hiém va quang sat dong duoc lay t
16 khoan nén dam bao mau con twoi, chwa bi dnh
hwédng bé&i qua trinh phong héa (Hinh H.3, H.4).

H.3. Mau quang
dat hiém chira
ham lugng Ién

khodng vat
titanit va allanit
hinh thanh trong
giai doan dau qua
trinh tao quéang

DPA4u tién, mau dwoc phan tich dwdi kinh hién vi lat
méng va khoang twéng dé xac dinh hai loai titanit
dwoc thanh tao trong hai giai doan tao quang khac
nhau (Hinh H.5, H.6). Béng thoi, trén co s& két qua
phan tich tudi quang dbi v&i khoang vat titanit &
hai thoi ky khoang héa khac nhau da duwgc chirng
minh trong nghién ctu trwéc day, mau dwoc tach
thanh hai loai twong rng voi hai thdi ky khoang
héa dé gia cong mau va tuyén chon hat khoang
vat titanit. Trwdc khi tién hanh phan tich déng vi
Nd trén hé théng phan tich LA-ICP-MS, cac hat
khoang vat titanit dwoc nghién cru dwéi kinh hién
vi dién t& quét (SEM) dé xac dinh cAu tric khoang
vat va chon diém phan tich thich hop (Hinh H.7,
H.8). Vi tri diém phan tich déng vi Nd phai dam bao
khong c6 vét nit, khéng coé bao thé dé giam thiéu
anh hudng dén két qua phan tich.

Phan tich ddng vi Nd trong titanit tién hanh bang
thiét bi Neptune Plus LA-ICP-MS dwoc trang bj hé
thdng bao mon laser ArF clia Geolas HD excimer
(Coherent, Goéttingen, Dlrc) tai trwo'ng Dai hoc Dia
chat Trung Quéc. Hop phan bao moén s dung
helium 1am khi dan va dwoc hop nhat véi argon
lam khi bd sung sau khi bao moén. Dé tang cwong
dd nhay cla déng vi Nd, mét lwong nhé nito da
dwoc thém vao dong khi argon, theo nghién ctru
cta Xu (2015). Bwdng kinh diém ban duwoc chon
Ia 90 pym tay thudc vao cudng dé tin hiéu Nd. Tan
sb xung la 10 Hz va cwong do laser dwoc duy tri
& murc xap xi 8 J/cm2. M6t thiét bi lam tron tin hiéu
méi da dwoc st dung dé loai bd anh hwéng cla
cac dao dong tin hiéu ngan va loai b thiy ngan
khoi nén theo bao co ciia Hu (2015). D& xac minh
d6 chinh xac cla phwong phap, hai khoang vat
titanit tw nhién la MKED1 va SP-Ttn-01 da duoc

H.4. Mau quang
sat-dong chira
nhiéu khoang vét
titanit kich thudc
nhé dugc hinh
thanh trong giai
doan hai clia qua
trinh tao quang
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H.5. Tltanlt (Ttn) klch thuoc I6n (0 3-1 mm) dugc hinh thanh
trong giai doan dau cling véi quang dat hiém allanit (Aln)

20.0kV COMPO

H.7. Phan tich SEM xac dinh diém ban dong vi Nd ddi véi titanit
thanh tao giai doan dau.

st dung lam mau chuan dé hiéu chinh.

3. KET QUA VA THAO LUAN

Két qua phan tich ddng vi Nd cua titanit cho hai
doan tao quang dat hiém va quang sat, ddng md
Sin Quyén cho thay: Titanit thé hé 1 c6 cac gia tri
147Sm/'*4Nd va “3Nd/"Nd Ian lwot dao déng trong
khoang (0,10057 - 0,13044) va (0,51178 - 0,51194).
Titanit thé hé th& hai cd cac gia tri 7Sm/"Nd va
143N d/***Nd 1an lwot thay dbi trong pham vi khoéng
(0,07033 - 0,12181) va (0,51174 - 0,51203). Két
qua phan tich déng vi Nd déng vai trod 1a gia tri chi
thi dbi v&i cac md I0CG giau REE da dwoc chirng
minh trong cac nghién ctru tredc day (Johnson va
McCulloch, 1995; Skirrow va céng s, 2007; Li va
codng sw, 2018). Két qua phan tich déng vi titanit

Sl CONG NGHIEP MO, SO 1 - 2024

H.6. T|tan|t (Ttn) kich thuéc nho (0 01-0,02 mm) dugc thanh tao
trong giai doan hai cling véi magnetit (Mag)

20.0kV COMPO

H.8. Phan tich SEM xac dinh diém ban déng vi Nd ddi véi titanit
thanh tao giai doan hai.

trong hai giai doan khoang hoéa cho thay titanit
thanh tao trong giai doan 1 c6 gia tri eNd(t) nam
trong khoang tr —-7,00 dén -5,43. Titanit thanh
tao trong giai doan 2 co gia tri tivr —4,31 dén -1,97
(Bang 1). Sy khac biét vé thanh phan dong vi Nd
gitra hai thé hé titanit 1a do dung dich nhiét dich
chva quang héa dén tlr cac ngudn khac nhau.
Ngoai ra, gia tri ddng vi Nd cac mau titanit giai doan
1 c6 mot phan gia tri trung vai gia tri déng vi Nd cla
da tram tich bién chat hé tAng Sin Quyén, chirng 6
ngudn dung dich mang quang dat hiém trong qua
trinh di chuyén di 1én cé sw twong tac voi da tram
tich bién chat ctia hé tang Sin Quyén (Hinh H.9).
Nguwoc lai, cac mAu titanit giai doan 2 thé hién cac
gia tri eNd(t) twong dwong véi mot sdé xam nhap
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felsic trong khu vc (Hinh H.9), diéu nay cho thay
quang Fe-Cu trong qua trinh tao khoang giai doan
2 ¢6 ngudn gbc tr magma. Trong nhirtng ndm gan
day, da co6 nhirng nghién ctru chuyén sau str dung
cac phuong phap phan tich hién dai c6 hé thdng
va chirng minh rang mé Sin Quyén thudc loai hinh
mé I0CG duoc thanh tao trong nhiéu giai doan
tao khoang khac nhau (Li, 2018; Ngé Xuan Péac,
2020). Béi véi cac md trai qua nhiéu giai doan tao
quéng, viéc nghién ctru ngudn vat chéat va tudi tao
quang rat kho khan do anh huwéng cla cac qua
trinh bién ddi nhiét dich chdng trong giai doan sau.

Vi vay, str dung cac phwong phap phan tich déng
vi nhw phan tich da tdng dé xac dinh nguén gbc
cta dung dich tao quang sé& khéng cho két qua
chinh xac b&i vi d6 chi 1a két qua cla sw pha tron
cac dong vi cta cac khoang vat dwoc thanh tao
trong cac giai doan khac nhau. Do vay, gia tri thu
dworc 1a gia tri ddng vi trung binh clia cac giai doan
tao quang. Két qua phan tich cia dé tai cho thay
gia tri ddng vi Nd khoang vat titanit trong hai giai
doan tao quang dat hiém va quang sat dong co
sy phan biét ré rang, day 1a co s& quan trong dé
ching minh quéng héa md ddng Sin Quyén dwoc

Bang 1: Két qua phén tich dong vi Nd titanit doi véi hai giai doan tao quang dat hiém, sat, dong

Mau S6 hiéu 147Sm/'"“Nd 143Nd/'"““Nd €,4(1)
0.11887 0.51190 -5.7
0.11638 0.51185 -6.3
0.12982 0.51193 -6.3
0.12146 0.51189 -6.2
0.11561 0.51187 -5.8
Quang dAt hiém S 0.11551 0.51185 -6.3
0.10767 0.51180 -6.4
0.10057 0.51178 -5.9
0.11150 0.51185 -5.8
0.12224 0.51191 -5.8
0.11375 0.51185 -6.0
0.13044 0.51194 -6.1
0.08525 0.51187 -3.0
0.07618 0.51182 -2.9
0.11481 0.51202 -3.3
0.07818 0.51188 -2.0
0.08655 0.51184 -3.8
Quang sét-ddng e 0.10091 0.51194 -3.3
0.11004 0.51203 -2.5
0.10292 0.51201 -2.2
0.08370 0.51183 -3.6
0.12181 0.51201 -4.3
0.09487 0.51189 -3.7
0.07033 0.51174 -4.0
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Mau Sé hiéu 147§ m/*Nd 143Nd/4Nd £,(t)
o LT1 0.1025 0.51189 6.0
Granodiorit Lung Thang
LT2 0.09599 0.51183 6.2
Granit phtrc hé Posen PS1 0.09571 0.51193 -4.1
Ngo, 2022 PS2 0.13065 0.51193 4.2
. sQ1 0.13301 0.512 6.2
Granit Sin Quyen
sQ2 0.11187 0.51203 6.0
- PN-03 0.1149 0.511767 -8.4
CIENE P N PN-04 0.1032 0.511841 5.7
(Li, 2018)
PN-05 0.1007 0.511855 5.2
SQ-05 0.1198 0.512016 4.8
Cranit S ! SQ-06 0.1177 0.51203 4.3
Zor?g') T CRp7Er ({5 SQ-80 0.1364 0.512006 6.6
SQ-127A 0.1189 0.511968 5.6
SQ-129A 0.1133 0.511975 4.9
. sQ14-12 0.119 0.511911 6.7
BRI HER DE diellis ==aa 0.119 0.511857 78
tang Sin Quyen (Li, 2018)
sSQ14-15 0.1116 0.511862 7.0
Ghi chu: DAu . trong bang la d4u thap phan
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OPa tram tich bién chét hé tang Sin Quyén (Li Xiao Chun, 2018)
Pd xam nhap trong nho Sin Quyeén (Li Xiao chun, 2018)

OMau quing sit dong

B Miu quing dét hiém

O Xam nhédp Phin Ngan (Li Xiao Chun, 2018)

B Mau quing moé Sin Quyén (Ngo Xudn Pac, 2022)

B Xam nhédp Posen Ngb Xuin Pic, 2022

B Xam nhap Lung Thang (Ngé Xuan Dic, 2022)

H.9. Biéu dé gia tri eNd(t) hai loai titanite va cac thé xam nhap
felsic, da tram tich bién chat trong khu viic va mo Sin Quyén

thanh tao da ky va da ngudn.
4. KET LUAN
Két qua nghién ctvu chirng minh rang phan tich

I cOoNG NGHIEP MO, SO 1 - 2024

ddng vi Nd cla khoang vat titanit cé thé dwoc s
dung dé xac dinh ngudn cung cép vat chat cho quéa
trinh tao quang trong nghién ctru cac mé khoang,
dac biét la déi véi cac mé khoang dwoc thanh tao
trong nhiéu thdi ky khac nhau. Két qua phan tich
ddng vi Nd déi véi titanit thanh tao trong giai doan
1 cho thAy mét phan gia tri tring véi gia tri dong vi
Nd clia da trdm tich bién chat hé tAng Sin Quyén,
ching t& ngudn dung dich mang quang dat hiém
trong qué trinh di chuyén di Ién c6 sw twong tac
v&i da tradm tich bién chéat ctia hé tang Sin Quyén.
Trong khi d6, két qua phan tich déng vi Nd dbi voi
khoang vét titanit dwoc thanh tao trong giai doan 2
thé hién cac gia tri eNd(t) twong dwong véi mot s6
xam nhap felsic trong khu vuwe. Két qué cho thay
quang Fe-Cu dwoc thanh tao trong giai doan 2
clia qua trinh tao quéng cé ngudn gbc tir magma.
Nghién ctru nay gép phan cung cap nhirng théng
tin quan trong va hé phwong phap nghién ctu déng
vi Nd trong khoang vat titanit nhdm xac dinh ngudn
gbc, nguodn vat chat tao quang, dac biét déi véi cac
méd khoang thanh tao da ky ma cac phwong phap
phén tich khac khéng thwc hién duwoc O
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LOI CAM ON
Noi dung bai bao dwoc hd tro kinh phi tr Dé tai Khoa hoc cip B6 Gido duc va Pao tao, ma sb
B2022-MDA-15.

USING Nd ISOTOPE ANALYSIS OF TITANITE MINERAL TO DETERMINE
MATERIAL SUPPLY SOURCE OF RARE EARTH, IRON AND COPPER ORES
FROM SIN QUYEN MINE, LAO CAI

Ngo Xuan Dac, Trinh Hai Son, Quach Duc Tin, Vu Manh Hung
Vietnam Institute of Geosciences and Mineral Resources

Khuong The Hung

Hanoi University of Mining and Geology

Phan Hoang Giang
Radioactive and Rare Minerals Division, Geological Department of Vietnam

ABSTRACT

10CG deposits usually preserve evidence of multiple hydrothermal events and superimpose processes
due to their prolonged geological history. Consequently, establishing precise constraints on the sources
and ore-forming processes of IOCG deposits is challenging. Recently, the in-situ Laser Ablation Multi
Collector Inductively Coupled Plasma Mass Spectrometry (LA-MC-ICPMS) technique has been widely
used in dating and tracing hydrothermal ore deposits with complex evolutionary histories. In this study, we
apply in-situ LA-MC-ICPMS Nd isotope analysis to two types of titanite from the Sin Quyen IOCG deposit
in northwestern Vietnam to decipher the origin and ore-forming processes of the giant rare earth element
(REE) and Fe-Cu deposit. Type 1 titanite (Ttn1) consists mainly of euhedral to subhedral crystals, with
diameters ranging from 0.5 to 2 mm, closely associated with amphibole and allanite. In contrast, type 2
titanite (Ttn2) is characterized by uniform, fine grains closely associated with magnetite and chalcopyrite.
Ttn1 displayed eNd(t) values ranging from —6.4 to —5.7%., overlapping with the Nd values of the meta-
sedimentary basement rocks at Sin Quyen deposit. Conversely, Ttn2 yielded values within the range of
-4.3 to —2.0%o, similar to felsic intrusions in the region. The significant variation in Nd isotopes between
the two types of titanite at Sin Quyen indicates different sources contributing to the REE and Fe-Cu
mineralization at the Sin Quyen deposit. This finding may inspire other IOCG deposits with complex
evolutionary histories.

Keyword: Sin Quyen, Nd isotope, Titanite
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