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TUOI THANH TAO CUA KHOANG HOA
MOLIPDEN O QUY HO, TAY BAC VIET NAM VA
Y NGHIA DBIA CHAT

. MG PAU

Trong dién phan bd khodng hod molipden O
Quy H6 phit trién rong rdi cdc khodng vat quing
pyrit vd 1a t6 hop khodng vat quing dugc sinh
thanh cung giai doan tao khodng v6i molipdenit.
Trong qué trinh tao khodng, pyrit két tinh & nhiét
do cao (227-320 °C) [22], nang lugng manh, trong
diéu kién nhiét dich nhiét do trung binh, tinh thé
nhanh chéng két tinh va c6 do tu hinh cao, tir d6 c6
thé bao toén dugc hé clia dong vi ban ddu va khong
dé bi dnh hudng boi qué trinh nhiét dich tao quing
[3, 22]. Viéc dinh tudi cho cdc pyrit nay c6 thé xéc
dinh dugc thoi gian thanh tao cta giai doan tao
khodng. Phuong phép xdc dinh dudng déng thoi
Rb-Sr tir nhitng nam 90 cia thé ky XX dugc su
dung dinh tudi déng vi cho khodng vat quang pyrit
v6i muc dich xdc dinh thoi gian tao quang. Mac du
phuong phdp dinh tuéi ndy da thu dugc nhing
thanh cong nhét dinh [22, 23], song van con nhiing
han ché, nén hiéu suét thanh cong clia méi 14n phan
tich khong cao. Thong thuong, trude khi phéan tich
hé déng vi Rb - Sr ngudi ta thuc hién phan tich vi
lugng Rb, Sr cho pyrit. Néu ham lugng cla cic
nguyén t6 ndy cao hoan toan c6 thé hy vong vao
mot két qua thanh cong ; nguge lai n€u ham lugng
Rb va Sr qué thap (< 0,01 ppm) khong nén thuc
hién viéc xdc dinh tudi déng vi hé Rb-Sr cho pyrit
dé tranh lang phi vé thoi gian va vat chat. Trong
nghién ctru nay ching t6i 4p dung phuong phép
Rb-Sr thuc hién trén khodng vat quing pyrit dé xdc
dinh tudi thanh tao cho khoang hoi molipden O
Quy Ho, dong thoi ban luan vé y nghia dia chat
khu vuc cua ching.

IL. VI TRf LAY MAU VA PAC PIEM
KHOANG HOA MOLIPDEN TRONG
VUNG NGHIEN CUU

Mau V0869 trong nghién ctu nay duge 1dy & vi
tri ¢4 toa do 22°22'30" do v§ bac va 103°48'16" do

PHAM TRUNG HIEU

kinh dong, xa ¢} Quy Ho, huyén Sa Pa, tinh Lao Cai,
thudc dién phan b6 cdc da granit hat nho va granit
sang mau dang porphyr phiic hé¢ Yé Yén Sun.
Molipdenit c6 kich thudc tir 0,2 dén 3,5 mm phan bo
tap trung va rai rdc & phan ria ti€p xdc gitta granit Yé
Yén Sun va cdc da viy quanh thudc hé ting Sudi
Chiéng, hé tang Sin Quyén hodc cdc thanh tao luc
nguyén carbonat bi sting hod hé ting Ban Ngu6n
[10]. Molipden thudng di ciing v6i hai kiéu thanh hé
khéc nhau, d6 1a molipden - thach anh va molipden -
sulfur, gébm cdc d6i khodng hod nhd dang mach,
khodng vat quing gbém : molipdenit, chalcopyrit,
pyrit, magnetit, pyrotin, sphalerit, limonit... Pyrit
trong méu c6 kich thudc tir 0,3 dén 5,0 mm goém hai
loai chinh : mot loai twong d6i tu hinh, bé mat sach,
hau nhu khong xudt hién cdc vét ran nit va loai khac
¢6 hinh dang kém tu hinh hon, bé mat thudng xudt
hién cdc vét ran niit.

I11. PHUONG PHAP PHAN TICH

Tt miu V0869 (hinh Ic) chiing toi lua chon céc
don tinh thé pyrit c6 kich thu6c 4 mm x 4 mm
x 3-4 mm, c6 do ty hinh cao dé phan tich. Trong
qué trinh Iya chon mau thu thap ngoai thuc dia,
mau nghién cttu bao gom nhiéu loai tinh thé pyrit
¢6 kich thu6e khdc nhau. Ching toi st dung kinh
soi ndi dé Iwa chon nhitng hat tinh thé ¢6 bé miit
hoan chinh, hdu nhu khong xuat hién cac vét ran
nit & bé mat va loai bd céc tap chat, v6i muc dich
lua chon dugc hon 99 % céc hat tinh thé hoan
chinh dé két qua phan tich dat dugc hiéu suat thanh
cong cao hon. Qud trinh phd mau, phan tich ham
lugng Rb, Sr va do bang thiét bi khai phd k€ duge
thuc hién tai phong thi nghiém déng vi phéng xa
vién Vat 1y Dia cdu va Dia chat thuoc vién Han lam
Khoa hoc Trung Quéc. Quy trinh hod hoc tich
chiét Rb, Sr dugc thuc hién tai phong thi nghiém
siéu sach. Trong qud trinh thuc hién thi nghiém,
HF, HNO, déu dugc thong qua hai 1an chung cét
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hoi thudn khiét dé gidm t6i thiéu cdc tap chat 1an
trong dung dich acid. Nuéc thong qua hé thong
thiét bi Millipore-E dugc st dung trong qud trinh
tach chiét hod hoc, Sr Blank < 0,2 pg/ml. C4c tinh
thé pyrit dugc dua qua thiét bi séng siéu am rung
chita HCI ndng d¢ thap véi thoi gian 4-5 phit véi
muc dich lam sach nhiing tap chat 1an & bé mit tinh
thé, sau d6 lay mot lwong miu tr 1 dén 2 mg
(tuong duong khoang 4-5 hat don khodng pyrit)
dua vao coc nhua Teflon, ti€p theo cho thém mot
lugng hén hop Spike ¥Rb - *Sr va 0,3 ml 3,5 mol/l
HNO,, sau d6 dua vao ti sdy & nhiét do 120 °C
trong thoi gian 24h dé 1am tan hoan toan mau. Sau

IV. KET QUA VA THAO LUAN

1. Thoi gian tao qudng va moi quan hé vdi dd
vdy quanh

Téng cong bon diém phan tich theo két qui &
bdng 1 va st dung phan mém Isoplot 2.06 dé tinh
todn va xt 1y, két qua cho thay bon diém phan tich
tao thinh mot dudng dang thoi (hinh 2). Tir két qua
trén c6 thé thay tudi thanh tao ctia khodng hoa
molipden O Quy H6 khoang 38 tr.n. Tudi thanh tao
ndy gin giii v6i tudi thanh tao granit hat nhd va
granit sing mau dang porphyr phtic hé Yé Yén Sun
va cdc dd kiém cao clia ddi Jinshajiang va granit
Jinping phia tay nam Trung Qudc.

Cho t6i thoi diém nay c6 thé thdy cdc dd phiic
hé¢ Yé Yén Sun dugc phan chia thanh hai loai
chinh: granit hat nhé dang aplit, granit sing miu
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khi m&u dugc hoa tan hoan toan, st dung phuong
phép tuong tic anion véi keo Spec-Sr va 3 mol//
HNO,; tién hanh tach chiét thuin khiét ham luong
Rb va Sr trong pyrit. Toan bo quy trinh phan tich hoa
Rb va Sr Blank 1a 5~6 pg [4] (Blank 12 moi truong
trong phong thi nghiém chita Rb, Sr va ham lugng Rb,
Sr ¢6 trong nude tinh khiét). Sr va Rb trong mau phan
tich dugc dua 1én day téc W va Ta thong qua dung cu
thi nghiém pipep, ty s6 dong vi duoc do trén mdy phd
ké& do chinh xdc cao IsoProbe-T do Dic san xuét, cic
tham s6 clia thiét bi ¢6 thé tham khao trong [4, 16].
Cuo6i cling 1a st dung phdm mém tinh todn dong vi
Isoplot 2.06 dé tinh tudi v xdc dinh dudng dang thoi.

< Hinh 1. Quan hé¢ giita khodng vat
quang molipdenit va d4 vay quanh

a) Molipdenit (Mo) phan bd xam tan
trong pegmatit,

b) Molipdenit xuét hién nhiéu noi tiép
xtic giffa cac mach thach anh xuyén cat
granit biotit hat nhd,
¢) Molipdenit va pyrite (Py) phan bo
trong granit hat nho,

d) Molipdenit xam tan trong cac da
sang mau (leucosome) thanh phan chu
yéu la feldspar va thach anh (Q)

(leucogranit) doi chd c6 dang porphyry. Cdc dd nay
c6 dic diém cao kiém, kiéu kiém kali-natri, gidu
Rb, Sr, Ba, nghe¢o Nb, Ta, Hf, Zr [1] c6 tudi thanh
tao khoang 38 tr.n dugc xdc dinh bing phuong
phiap LA-ICPMS U-Pb zircon [9] va mot loai da
cao kiém, gidu Rb, Zr, Nb, Ta va cé ty 1&¢ Ga/Al
tuong doi cao dao dong tir 3,05 dén 5,70, gln giii
v6i granit kiéu A va ¢6 tudi thanh tao 252-253 tr.n
trén d6i Phan Si Pang [10], rat gan giii v6i granit
kiéu A khu vuc Emeishan Trung Quéc. Do d6i
Phan Si Pang rong 16n, dia hinh hiém tr& va 16p pht
ddy cho nén t6i thoi diém nay van chua vach dugc
ranh gi6i chinh xdc gifta hai loai dd c6 tudi va dic
diém thach dia hoa kh4c nhau. V& co ban nén tdch
hai loai dd nay thanh hai phitc hé¢ magma khac
nhau do ching khong cting nguén goc ciing nhu
khéc biét rat 16n vé thoi gian thanh tao.



Bang 1. Két qua phan tich Rb-Sr don khoang pyrit mau V0869

S6 hieu  Dai tuon Piém Rb Sr o
5" L ong o 8TRb/*Sr ¥7Sr/*Sr Sai 56 (26)
mau phan tich phén tich [ppm] [ppm]
Pyrit 1 0,037 0,041 2,58 0,71127 0,00011
V0869 Pyrit 2 0,040 1,266 0,09 0,70972 0,00012
Pyrit 3 1,437 0,437 9,52 0,71583 0,00004
Pyrit 4 1,652 0,369 12,98 0,71835 0,00006
Pyrit (V0869)
0,719
< Hinh 1. Puong dang thdi Rb-Sr
0717 khodng vt pyrit trong mau V0869
(MSWD Ia gié tri trung binh
0,715 trong lugng)
[
g om
0.711 Tugi=38+3trn
Ty 1& ¥’Sr/*Sr ban d&u = 0,70960 + 0,00036
MSWD = 2,1
0,709
0,707 L
0 4 8 16
Rb/*Sr

Diéu can chi y & day 1a khodng hod molipden
tap trung chu yéu & cdc da granit hat nho va granit
sang mau doi chd c6 dang porphyr trong dién phan
bd cua phiic hé Yé Yén Sun cdu thanh nén day
Phan Si Pang hung v§ & Tay Bac Viét Nam. Tran
Tuén Anh et al, (2002) goi 1a cdc dd Tay O Quy
H6. Cic dd c6 tudi 35 tr.n duoc xac dinh bing
phuong phdp U-Pb titanit [24] va khoang 38 tr.n
xdc dinh bing phuong phdp U-Pb zircon [9]. Nhu
vy trong sai s6 cho phép, c6 thé thdy tudi thanh
tao clia khodng hod molipden O Quy H6 rat gin
giii v6i tudi thanh tao clia cdc loai d4 nay.

Déi Ailaoshan - Song Hong (ASRR) dugc coi la
ranh gi6i giita hai mang An Do va Au A trong
Kainozoi [8, 21]. Trong dién phan bd doc theo déi
nay (phia tay nam Trung Qudc), tai liéu da cong bo
cho thdy thoi gian thanh tao cla cédc d4 kiém cao
chita quang tuong doi rong tir 55 dén 17 tr.n va c6
thé phan thanh ba giai doan chinh véi mic tudi
binh quan : 52 + 2,8 tr.n, 40 + 2,3 tr.n va 33 £
3,3 tr.n [13, 14]. Phia tdy nam Trung Qudc xuét

hién cdc mo6 Cu-Mo-Au porphyry 16n nhu Yulong,
Xipanping, Machangqing. Thoi gian tao quang cta
molipden O Quy H6 trong pham vi sai s6 cho phép
tuong dng v6i thdi gian thanh tao quing cla
molipden Yulong 40,7+1,8 tr.n dugc xdc dinh bing
phuong phép Re-Os [13, 14 ]. Mac du b6i canh dia
dong luc thanh tao cdc da chia quang Cu-Mo-Au
doc ddi Ailaoshan - Song Hong con ton tai nhiéu
quan diém khéc nhau : chiing dugc thanh tao sau va
cham cua hai mang, hay dugc thanh tao do két qua
vo dai duong Neo-Tethys hit chim xuéng dudi vo
luc dia Au A trong Paleogene,... viéc thanh tao
nhiing mé quang cé trit lugng 16n nhu Yulong,
Xipanping, Machangqing,... va quang hoa Cu-Au-
Mo Kainozoi Tay Bac Viét Nam cho thdy qud trinh
ghép noi giita hai mang An Do va Au A déng vai
trd quan trong trong qué trinh tao khoang thoi ky
Kainozoi. Nhu vay tiém nang cdc loai khodng san
Cu-Au-Mo dugc thanh tao vao giai doan Kainoizoi
Tay Béac Viét Nam c6 thé 16n hon nhiéu so véi
nhitng du bdo trudc day.
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Tt nhitng nghién ctu trén va két hgp véi cac
cong trinh nghién ctu trude day cho thdy mong két
tinh va cdc giai doan hoat dong magma Tay Bic
Viet Nam rat gan giii v6i méng két tinh va céc giai
doan hoat dong magma cua craton Duong T,
Trung Quéc [11, 12, 19]. Trong khuon khé cia
cong trinh nghién ciu nay ching toéi khong thao
luan cu thé vé nguén goc thanh tao cha cdc dd di
cling v6i quang hod molipdenit, két qua nghién ctiu
vé€ chiing s& duoc trinh bdy 6 mot cong trinh khéc.

2. Ddc trung ctia Rb, Sr va ty 1é ¥’Sr/*Sr trong
dung dich tao qudng

Két qua phan tich ham lugng Rb, Sr trong pyrit
(bdng I) cho thdy ham luong Rb (0,037 - 1,652
ppm) thap hon nhiéu so vé6i Rb trong dd vay quanh
(Rb trung binh = 153,9 ppm) va ham luong Sr
(0,041 - 1,267 ppm) 16 rang thap hon rit nhiéu so
vGi Sr trong da (Sr trung binh = 910,2 ppm), dong
thoi ty 1é Rb/Sr cao hon nhiéu so vé6i dd vay quanh
(Rb va Sr 1a gia tri trung binh dugc tinh tir bon mau
da Tay O Quy H6 trong nghién ctiu clia Tran Tudn
Anh et al, 2002) va nam méau P.T.H 2009 (tai liéu
chua cong bo). Két qua thi nghiém cia Medford
et al, (1983) cho thdy nong do Rb nhd hon nhiéu Sr
trong thé ran dung dich cing clia cdc da silicat
[17]. Dong thoi, Nabelek (1987) st dung céc
nguyén t6 vi lugng tinh toan phuong trinh trao déi
vat chit giita nudc va da cho thdy dung dich tir da
vay quanh thodt ra mang theo ham lugng Sr tir
0,12 % dén 1,65 % (trung binh 0,65 %) [12]. Ngoai
ra, theo nghién ctdu cua [2, 6, 7, 17] cho thdy ty s6
dong vi (*’Sr/*Sr), c6 y nghia quan trong trong viéc
xdc dinh nguén vat chat dung dich tao quang tir dau
t6i. T bang 1 va hinh 2, ty 1& (*’Sr/*®Sr), = 0,70960
trong pyrit rat khac biét so véi (¥Sr/*°Sr); clia da
vay quanh (0,7288 - 0,7347) [5]. Diéu d6 cho thiy
c6 thé mot bo phan clia dung dich tao quing dugc
cung cép tir d4 vay quanh va nguodn vat chét tuong
doi phitc tap. Rat ti€c trong nghién ctu nay ching
toi chua c6 du s6 lieu dong vi S, O va H dé hiéu sau
hon nita vé nguén goc ctia dung dich tao quéng.

KET LUAN

Tudi thanh tao clia khoing hod molipden O
Quy H6 dugc xdc dinh bing phuong phdap Rb-Sr
trén khodng vat quang pyrit 12 khoang 38 tr.n.
Khoéng hod molipden O Quy H6 c6 quan hé vé
khong gian va thoi gian véi cdc thanh tao granit hat
nhoé va granit sing mau (leucogranit) dang porphyr.
Nguon cung cép cua dung dich tao quang trong qué
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trinh thanh tao d6i khoang hod Cu-Mo c6 thé dugc
cung cdp mot phan tir dd vay quanh. Déi khodng
hoa Cu-Mo Tay Bac Viét Nam trong giai doan
Kainozoi dugc thanh tao cé thé lién quan t6i két
qua va cham clia hai mang luc dia An Do va Au A.

Ldi cdm on : trong qud trinh thuc hién thi
nghiém tic gia duoc su gitp dd va chi bao tan tinh
ctia Ts Li Xianghui, Phong thi nghiém doéng vi
phéng xa Vién Han lam Khoa hoc Trung Qudc) ;
cong tac thuc dia dugc su giip dd, huéng dan cta
Gs Liu JunLai Dai hoc Dia chat Trung Quéc (Bic
Kinh) va cudc thao luan véi Gs Zhang Qi (Vién
Han 1am Khoa hoc Trung Qudc). Trong qud trinh
hoan thién bai bdo, nhan dugc nhiing gép y quy
béau ctia Pgs Tskh Tran Trong Hoa. T4c gia xin chan
thanh cam on nhiing hop tac va gidp dd quy bau do.
Cong trinh hoan thanh trén co s& dé tai ma s6
40525007 cua Hiép hoi Khoa hoc Trung Qudc va
mot phan du dn hop tdc v6i Vién Khoa hoc Dia chat
Bac Kinh Trung Quéc dé tai ma s¢ 1212010611803.
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SUMMARY

Age of molybdenite mineralization from the
O Quy Ho deposit of Northwestern Vietnam and its
geological significance

The pyrite Rb-Sr technique has been used to
determine the timing of mineralization, the results
showed that O Quy H6 molipdenite mineralization
of northwestern Vietham was formed in Paleogene
(~c.a 38 Ma). The molydenite mineralization is
contemporaneous to the formation of fine-grained
porphyric granite and lecogranite of Ye Yen Sun
complex. Combined with relevant isotope studies
(¥’Sr/8Sr),, the data indicate the source of the
mineralization are complex and can be supplied
from surrounded rock and the Mo deposits in the
northwestern Vietnam were related to the India-
Asia collision during the Eocene.
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