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NGLIYEN TO QUY - HIEM TRONG CAC KIEU

QUAI\TG DONG TAY BAC VIET NAN4

I. KHAI QUAT CHWG

Vr)ng f'enric Tay Bic bao g6m c!rc d6i c{u tric
Far.rsipan, SOng Mi duoc cdu tao tD nhffng thinh
tao Proterozoi vi Paleozoi sdm. Xen gita chfing li
c6c ddi rift Song Di tao thanh boi c6c thinh tao P -

T c6 bd ddy lon. Nim chdn-e trOn c6c d6i n)y li
trfrng kiOn tao Tri Ir vdi biin chdt nhu mOt cdu trfc
rift luc dia dang elip drroc ldp ddy boi c6c thdnh
tao trdm tich luc dia chii yeu g6m phric hO nf i lua -
pluton tudng phrin (J - K) r'd xam nhAp felsic -

kidm (Kz - E). Kholng hoi trong vung tuong deii

khhc biOt so vdi clc ving lzn cAn- bao gdm tAp hop
clc nro quing Cu - Ni- Cu. sulfur pyrit - Cu - da
kim, Cr, Zn - Pb, Mo. dart hi€m- nhung ving mat
cac mo sn - w.

Vung Tay Bic Viet Nzrm li ndi tap fiung kh6
giAu cdc kholng ho6 Cu, G.r - Ni, sulfur pyrit - Cu
- da kim bao gdm c6c kidu quang sau :

l. Kidu c;uang sulfur Cu - Ni ngu6n gdc magma
dung li. Chc mo vr) bieu hiOn quang thuOc kidu
cluing niiy tAp trung o vDng Ta Khoa - Son [a.

2. Kicu qri4ng Cu - Fe - da't hi€m n-eudn -coc nhiOt
dich trao dcii (trong d6 bien chdt trao d<ii). Hien nay
da biet clc mo vi didm qu?ng 6 vring Sinh Quydn.

3. Kidu quang ddng - thach anh dang mach
ngudn gdc nhict dich. ThuOc kid"u quang niy c6 clc
m6 r,i bidu hiOn cluang Cu Van San. Qul' Hu6ng,
Luong Son (Thanh Hoir). Qururg rudi Trias.

4. Kidu quang sulfur pyrit - Or - da kim ngu6n gOc

nhiOt dich phun trio nhu cic m6 vi didm qu?ng A

l.fing Cua (Ba Vi), L)ng Chanh, t-S G, (Kim Boi).

5. Kidu qudng ddng tu sinh ngu6n goc nhiOt
dich phun tr)o trong d6 phun trdo mafic nhu o Brin

MDa, NAm Muoi... (Son ta) l3l.
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II. DAC DI6M DIAHOA KFIOANG VAT CAC
NGL JEN rO qUi - HrEM

TRONG CAC Kr6U QUANG OdNC

1. Ifidu qudng sulfur Cu - Ni Bdn Phic

Dien hinh li mo Cu - Ni Brin Phfic (Son La).
Day ld m6 c6 giir tri cOng rrghi€p dlng ke lien
quan vdi khOi dunit cing ten. Khdi xAm nhAp c6
dang ldng chiio khOng chAn xuyOn qua circ thlnh
tao di phiOn mica, quartzit vA d6 hoa Devon. HAu
hcl khoi di xam nhap da bi bicn adi thanh
serpentinit, chi rieng phdn gifta khOi it nhi6u cdn
duo. c bd'o tdn nguyOn ven. Mii gdm 3 kidu queng
kh6c nhau : dang mach (tiOm nhap), dang di li
khOng ddu (dung li) vi kieu qulng phong ho6.
ThAn qudng dang mach li loai qulng dac sit hinh
thinh theo kidu ldp dAy khe nfit doc dirng nfun
ngoAi khdi xAm nhAp siOu rnafic. ThAn quang dang
xAm t1n phan bd 6 diry thd d6 xAm nhap tr.ra dang
ldng ch:io.

T0 hop cOng sinh kho6ng vat dic trung li pynhotit,
pentlandit, chalcopyrit vi m6t it magnetit. DAc bier
trong th)nh phdn quing con c6 nhidu kho1ng vAt
cria Ni, Co, teluarua Ag, Au, Bi, Au tu sinh, Pt tu
sinh vi nh6m ft, Se. Ngo)i Cu, Ni, tu quan_c con co
the thu hdi duoc ft, Pd, Te, Se, Au, Co. Bi.

a) Hanh vi dia hoa va dang t6n tai cla Ni

Ni c6 hdrn luong ding ke trong cluang. Vd hanh
vi dia hol trudc tiOn Ni the hien tinh chdt sulttrfil,
thir hai c6 quan ho hoA rinh Jhe Ni2* v,:i Mg'- r,,t

Fe2* do bAn kinh ion gCn gui nhau (Ni2'= O,Oqa,

Mg'* = 0,66A ve Fe2* = 0,74A), thir ba li su tap
trung trong c6.c sdn phdm magm4 sdm.

Tri c6c hinh vi dia ho6 trOn nhan tht'y rron-c

qulng Bdn Phfic, Ni thudng gap trong pyrrhotit vi
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gi6c, 6 canh (c6 hai canh k6o dii), kich rhu6c hat
lon nhit 0,57 mm x 0,38 mm ; thudng gip nikelin
dang bao thd nh6 trong c6c hat kho6ng vtt niy.

Thdnh phdn ho6 hoc cria skuterudit duoc xAc
dinh bing phuong ph6p microsonde nhu sau : Fe =
2,25 Vo, Co = 18,63 o/o, Ni = 0,ll Vo, S = O,7l Vo,

As = 77 ,65 o/o [3].

c) Hanh vi dia hoa va dqng t6n tai cIa Au, Ag

.,Ttgnq.quang sulfur Cu - Ni Bin ph6c, Au, Ag
chri ydu 6 d4ng phxn t6n. Theo tii liOu phAn rich
ho6, hdm luong c6c nguyOn t0 niy trong thAn
quA rr = vd
Ag Au inh
v6i Fe rd
nh6 do httt

Au tU sinh, electrum (Au, Ag) : dang hat nh6,
kh6 phAn tin, g1tp rrong c6c miu gi6 ddi duo. c lim
giAu nhidu ldn. Au tu sinh c6 dang hat nh6, m6o
m6, dang chia kho6, cinh cty.

Telua.'ngoii dang kei hqp vd Au, Ag, cdn kdt
hqp vdi Bi trong kho6ng vAt tellurotismuthir
(BizTer), kho6ng vtt niiy ptrti Uien hon calaverit vd
krenenit. Kich rhu6c hat nh6 (0,09 - 0,15 mm),
phAn t6n trong d6 hoac trOn ndn c6c khoAns vAt
quang nhu pyrrhotit, chalcopyrit (bdng 3).

bcing 3. Thdnh tellurobismuthit
theo k sonde*

d) Hdnh vi dia hoa va dqng t6n tqi cIa nhom
khodng vat ft

Hdm lucrng c6c kim loai nh6m ft trong quang
sulfur vd d6 si€u mafic gidu quang 6 m6 Brin phtc
dao dOng trong pham vi r6ng tir vii chuc mg/T ddn
E/T, ca biOt c6 nhfng mAu hdm luong ft dat tdi
1,6 hoac t,49glT, trong
d6 kidu lu6n gidu c6c
nguyOn t vd As.

Sperrylit (ftAsz) : phei bidn hon ft tu sinh. C6c
hat c6 kich thudc tt 0,03 ddn l,l0 mm, dang ding
thudc, thudng khdm trong c6,c khoAng vAt cobantin,
glaucodot, nikelin. Nguo. c lar, trong c6c hat sperrylit
cflng gap nhtng bao thd nh6 ciia pyrrhotit vd c6c
kho6ng vat kh6c [6,71.

Ngo tei chinh ld ft vi As, trong
sperryli ric thudng xuyOn c6 mtt Rh
vd S vdi = 2,2 Vo, S = 0,72 Zo v) hiim
ludng d6ng kd Sb = 2,56Vo (bcing 4).

Bdng 4. Thinh ph6'n ho6 hoc (%) cria sperrylit theo
k61 qui phin tich iniir&onde'[7] -

PdPt As Fe Ni Tdng

99,84
99,38

58,47

58,21 0,68
4t,24 0,13
40,06 0,32 0,1I

BiFe Te S Ni Teing

Pt tu sinh.. rhudng hicm gap hon, kich rhudc
h4t nh6 hon sperrylit vd di cing kholng vAt niy.
Hdm luong ft c6 thd dar ddn gg,g0 Eo, ngod.r ra
trong thinh phdn cdn c6 c6c nguy€n td Fe, As.

Michenerit (PdBiTe) : li khoing vAt chinh ciia
Pd. Michenerit thuong c6 kich thudc nh6, rha hinh.
khrlm trong cobantin. Thdnh phdn hoi hoc ciia
michenerit nhu sau : Pd = 24,1 Vo, Ni = 1,A6 Vo,
Sb = 12,34 Vo,Te = 33,1 Vo,Bi = 2i,36 Vo 16l.

e) Td hgp c6ng sinh kho1ng vdt - Cac giai
doan tao quAng

. Tr0n co so phAn tich dac didm kidn tr0c vd cdu
tao qudng, su ph4n bd ctla c6.c rAp hqp kholng vAr
trong khOng gian 6 c6c th&n qudng kh6c nhau, c6
thd phan chia ra cic t<i hqp cong sinh khodng vat

6,80 52,00 40,00
6,28 51,96 39,95
1,00 51,25 41,02
t0,62 41,46 35,54
2,73 55,01 42,01
2,65 56,00 40,05

0,10
0.20

98,90
98,49
99,21
99,81
99,89
99.50

0,1

6,21

0,t4
0,80

x Phdng phAn tich Microsonde, rrung rAm phan tich thi
nghiem Diach{t Ha Noi l7l
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(THCSKV) trong quang sulfur Cu - Ni Bin Phfc

nhu sau :

+ THCSKV chromit - chromspinel - ilmenit -

rutil - sphen : g sinh kho6ng vAt ndY

thudng c6 dan trong d6 siOu mafic vd

trong c6c thAn t6n bim vio d6Y, duoc

tao thdnh d thdi ki magma sorn.

+THCSKV trong thdi ky magma mu6n vd dung

ly : pynhotit, pentlandit, chalcopyrit, magnetit:

phan bo trong c6c thAn qudng d6c sit dang tiOm

nhAp ngoii khdi xAm nhAp dunit vi thAn quing

xam t6n b6m diY khdi magma me.

+ Trong thdi ki tao kho6ng nhict dich bao gdm

hai THCSKV:

- THCSKV trong giai doan nhiOt dich nhiOt d0

cao : thach anh, pynhotit, chalcopyrit, nikelin' ram-

mensbergit, maucherit, violarit, cobantin, glaucodot,

skuterudit, spenylit, ft tu sinh, michenerit.

- THCSKV nhiOt dich nhiOt d0 trung binh :

sphalerit, chalcopyrit, cubanit, calaverit, krenerit,

tellurobismut, galenit.

C6c tei hop cOng sinh kho6ng vlt tao thdnh

tao thinh trong qu6 trinh magma dung li nhung

thinh phdn kho6ng vat kha phong phir, bao gdm

nhidu khoAng vat ciia Pt vd nh6m ft' Cu, Ni, Co'

Bi, Au. Au - Ag, Te, Se. Ngudn vAt chdt tao qudng

nhiOt dich c6 cung ngudn goc vdi magma tao

quang dung li.

2. Kidu qudng Cu - Fe - REE Sinh QuYdn

Hi0n di bidt c6c m6 vd didm qu4ng 6 vung Sinh

JZZ

sphalerir rctrahedrir marcaql cubenit- ars€noplrlt'

hiem ggp co cobaltin- lolingir nnllbdrnir vang q
sinh-caliverit-kenerir-- Him lurrg rung binh cia
Cu nong quing li I dc- ngoii R !-ilr nhi€u ngu)en

tO hiem. +i tlrtc : -\u = 0-{5 - 0i5 S'T qu?ng'

Ag = Q.{4- 95 gT +lrg- C-o = 0-1139 - 0'065 C/T'

REE = 0.8 - I oc. L = 0-O-5 - 0-ffi0 %-

Theo tic gri cic dr.intr tr af&tg Srir Ql-&t
thuOc nh6m a. mt*t he thucc n$( sa k*ir ngudn

ge;c. fre" Gr - Fe - REE'ordur cn I€ m fiinh d

tttOi t1' sorn liat qu.rn ttl cic fiitt n ptrm trio
mafic cti (PRr - trir*r he cctrctpln Gr- Can kidu

qu?ng Cu - ngu)€n r; h*trr- .l"l ke si dri hiem

itt,ro. n-n trc tre co ll€rl qul rcri Pfuc he

granitoid a kiCm Frrliip{l rni Prtqrnr-_Quang
toe kieu $fthai nin ctrfu ltn &; rpfg Cu kidu

dAu c6 ngrxh gtE iltra ffii trr tti [3]-

DAc ffii ch tri - @ re cA ngYen 6
qu!, - hi6m: cir rgurtn ri q{ hr*n thn-s kd trong

quang li der h€rrL r4ttir n ctrt co -\u- -\g- C,- U'

C6c ngul'en ro \e ren co rmg qrfng duoi dang

c6c qp char diin-e hinh hG- cs trrr rong cic

kho6ng vtu ho* tir-r ft.inh cl Lhoing rir doc lap'

Ddt hi&n: Hnin-g rtr pht h€n rfiii li ortrit,

du6i dang caftorur flocarbonat.

Vdng : co d dang khodng vAt ving tu sinh'

Khoang \qr ni)' c6 dang hat niia tu hinh, dang m6o

mo. kich *rucc nho (0,04 - 0,06 mm) trong

chalcopyrite (tuin7 5).

b<ine 5.Thinh phdn ho5 h9c (%) cia vAng tu sinh
" 

Oreo k6t qui phin tich microsonde [7]

Ag Te

83.36 16,3 I 0,l4
83.51 t6,20 0,16

Ngodi ra, Au cdn ket hqp v6i Te glp dudi dang

khodng vlt calaverit (AuTez) vi krenerit ((Au'Ag)

Te2). Cic khodng vAt ndy thudng phAn t6n trong



chaliopyrit tab thdnh d giai doan muOn cfra qu6
rrinh nhiet dich.

Co : gltp dudi dang kho6ng vAr saflorit (CoAs2),
thudng c6 quan h6 vdi milerit, lolingit [3].

Mo : gap 6 dang kho6ng vdr molyMenit (Mog)
cr)ng vdi c6c nguy€n rd qu!, hi€m kd rr€n rhu6c
thA.nh tao tr6 c6 li€n quan v6i phric h€ granitoid 6
kidm Pansipan (ruiii paleogen).

Theo koi quri tim kich, rhrm dd cria Dodn Dia
cht't 5, m6 Sinh euydn c6 540 ngan tan Cu,29 t{n
4u,25 tdn Ag, oxyr ddt hi€m 333 ngdn rdn, 1300
tdn Co, 120 t{ntJO2.

3, Ifiiiu qudng Cu thach anh - chalcopyrit

^ TuQ" kidu ndy c6 c6c m6 vd bidu hiOn quang
Cu Van Sdi, Quy Huong, trrong Son, Sudi Tiai lien

c6c ':;'{#{-iu""1';lt*

4. Kidu qudng sulfur pyrite - Cu - da kim
(conchedan)

M6 sulfur pyrit li€n quan mdr rhi€i vdi c6c
thdnh h0 d6 phun trdo dudi nu6c loar bazan _ liparit.

C6c m6 sulfur pyrite - Cu ien o
TAy Bdc, phAn bd chri yOu quan
vdi phun trio mafic p2 - aidm

quang rhudng bi bidn deii nhict dich chii vdu lA
berezit hoi, thach anh ho6, propylit ho6.

Trong thdnh phAn qulng ngoAi Cu, pb _ Zn, S
thudng c6 c6c nguy0n to qu!'hidm dI kdm nhu Ru,
Ag, Se, Te... Hdm luong Au rrong qudng 2,45 glT
(L[ng Cua), Ag dat 135 gl'f (Ldng Cua), 53 _268
g/T (LinS Chanh).

A ang kho6trg vAt vdng tu sinh
hodc chdt ddng hinh, co hoc trong
c6c k

kho6ng vAt pyrar
hinh hay rap chdr
enit, tetraedrit... &

luong Ag cao nhdr (268 el'f) 6 nhtng mAu giAu
tetraedrit.

Quing c6 ngu6n gdc nhi€t dich phun trAo nhiOt
d0 trung binh - rhdp. Ket quri phAn tich bao the cho
nhiOt dO khoiing 142 - 16l "C. eu6 trinh rao quing
bao gdm hai thdi ky chinh :

+ Thoi ky tao quing pyrit.
+ Thdi ky tao quing Cu, pb - Zn lrau bidu lA

m6 Dng Cii, Ltng Cua, Ldng Chanh.

rfr luAN

quang khAc.

2. Trong kidu quing Sulfur Cu-Ni ngudn goc
magma dung ly ngoii Cu vd Ni cdn c6 c6c nguy€n
tei qu! hicm di kdm nhu pr vA nh6m ft, Co-, Ru,
Au-Ag, Bi, Te, Se. C6c nguycn tri qu! hicm
thudng ph6t tridn nhiOt dich nhiOt
d0. cao -trung bi xdm t6n mach
nh6 xung quanh m nhAp magma
dung ly.

323



u+ng vi kidu d6ng

g m4 td Au' Ag' Co'

, Bi c dich trao ddi'

4. Kidu quang Sultur pyrit Cu - da kim

(conchedan) c6c nguyOn tti qu!'hidm di kdm : Au'

Ag c6 ngudn gcic nhiOt dich phun trdo'
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SUMTTARY

Geochemical 'Mineralogical Gharacteristics of Rare -

Precious Elements of Coppel ore Tlpes in
Northwestem \fieham

There is a variety of Cu, Cu - Ni, potymetal -

copper - pyrite sulphide ores in Northwest area of

Vietnam.

- medium hYdrothermal stage.

The Cu - Fe - REE ore type : in addition to Cu

and rare earths, there are other rare - preclous

elements such as Ag, Co, Mo, U, Ni, Fe'

The Copper - quadz ore type : in addition to Cu'

there are rare - precious elements such as Au

(native gold), Bi (native bismuth, foseite - Bi.TeS'
bismuthine - Bi2S3).

copPer - PYrite sulPhide ore
mainlY metallogetic elements

there are Au (native gold), Ag
bS.)' Ag is rather riched in

galena, tetraedrite.

Ngdy nhdrt bdi : 10-6-2004
Trudrtg Dai hoc Khoa hoc Ttt nhi€tt
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