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Tap chi CAC KHOA HOC VE TRAI DAT

12-2004

PAC DIﬁM PIA HOA - KHOANG VAT CAC
NGUYEN TO QUY - HIEM TRONG CAC KIEU
QUANG DONG TAY BAC VIET NAM

I. KHAI QUAT CHUNG

Ving femic Tay Béc bao gém cic déi cdu tric
Fansipan, Song Mi dugc cu tao tir nhitng thanh
tao Proterozoti va Paleozoi som. Xen gitta chiing 1a
cc dai rift Song Da tao thanh bdi cac thanh tao P -
T c6 bé diy 16n. Nim chong trén cac déi nay 1a
triing kién tao Ta Lé v&i ban chat nhu mot cau tric
rift luc dia dang elip duge 1dp ddy bdi cac thanh
tao trdm tich luc dia chi yéu gém phirc hé nai Ita -
pluton tuong phan (J - K) va xam nhap felsic -
kiém (K, - E). Khoang hoa trong ving tuong dai
khéc biét so voi cac vung lan can. bao gém tap hop
cic mo quang Cu - Ni. Cu. sulfur pyrit - Cu - da
kim, Cr, Zn - Pb, Mo. dit hiém, nhung ving mit
cdcmo Sn - W.

Ving Tay Bic Viet Nam 13 noi tap trung kha
gidu cic khodng hoa Cu, Cu - Ni, sulfur pyrit - Cu
- da kim bao gém céc kiéu quang sau :

1. Kiéu quiang sulfur Cu - Ni nguén géc magma
dung 1i. Cic mo va biéu hién quang thudc Kiéu
quing ndy tap trung ¢ vang Ta Khoa - Son La.

2. Kiéu quiing Cu - Fe - dat hiém nguén géc nhiet
dich trao ddi (trong da bién chat trao ddi). Hién nay
d4 biét cac mo va diém quang & viing Sinh Quyén.

3. Ki€u quing dong - thach anh dang mach
ngudn géc nhiét dich. Thuoc kiéu quang nay cd cic
mo va biéu hien quang Cu Van San. Quy Huéng,
Luong Son (Thanh Hoi). Quang tudi Trias.

4. Kiéu quing sulfur pyrit- Cu - dakim nguén géc
nhi¢t dich phun trdo nhu cac mo va diém quang &
Liing Cua (Ba Vi), Lang Chanh, Ling Ct (Kim Boi).

5. Kiéu quang déng tr sinh nguén goc nhiét

dich phun trio trong d4 phun trdo mafic nhu & Bin
Muia, Nam Muoi... (Son La) |3].

NGUYEN VAN NHAN, NGUYEN THI HOANG HA

1I. PAC DIEM bIA HOA KHOANG VAT CAC
NGUYEN TO QUY HIEM
TRONG CAC KIEU QUANG DONG

1. Kiéu quing sulfur Cu - Ni Bin Phiic

Dién hinh 12 mé Cu - Ni Ban Phiic (Son La).
Day 1a mo c6 gid tri cong nghiép dang ké lién
quan v4i khéi dunit cing ten. Khéi xam nhap co
dang 1ong chdo khong chan xuyén qua cic thanh
tao d phién mica, quartzit va d4 hoa Devon. Hiu
hét khoi da xam nhap da bj bién ddi thanh
serpentinit, chi riéng phan giita khéi it nhiéu con
duge bdo tén nguyén ven. Mo gém 3 kiéu quang
khac nhau : dang mach (tiém nhap), dang di i
khong déu (dung i) va kiéu quing phong hoa.
Than quing dang mach la loai quang dic sit hinh
thanh theo kiéu 1dp ddy khe nit déc ding nim
ngoai khéi xam nhip sieu mafic. Than quang dang
xam tin phan b6 ¢ day thé da xam nhap tua dang
long chéo.

T6 hop cong sinh khoang vat dic trung 1a pyrrhotit,
pentlandit, chalcopyrit va mot it magnetit. Dac biét
trong thanh phin quang con c6 nhiéu khoang vat
ctia Ni, Co, teluarua Ag, Au, Bi, Au tu sinh, Pt tu
sinh va nhém Pt, Se. Ngoai Cu, Ni, tir quing con co
thé thu héi dugc Pt, Pd, Te, Se, Au, Co, Bi.

a) Hanh vi dja hoa va dang ton tai cda Ni

Ni c6 ham lugng ding ké trong quing. Vé hianh
vi dia hoa trude tien Ni thé hién tinh chat sulfofil,
thu hai c6 quan he hod tinh thé Ni** vai Mg™* va
Fe’* do ban kinh ion gin gdii nhau (Ni** = 0,694,
Mg™ = 0,664 va Fe** = 0,744), thir ba 1a sy tap
trung trong cac san phim magma s6m.

Tur cac hanh vi dia hod trén nhan thdy trong
quing Ban Phiic, Ni thudng gip trong pyrrhotit va

319



pentlandit <udt hien trong thanh tao magma SOm.
Thanh phén hod hoc ctia pyrrhotit theo két qua phan
tich microsonde : Fe = 48.96%. Ni = 10,51% va S=
40.11%. Pyrrhotit thudng gap trong than quing dac
sit hodc xam tan & day khoi xam nhap. Khoing vat
pentlandit (Fe. Ni),Sy thudng c6 dang bao thé trong
pyrrhotit, dang ngon lua tach dung dich cung hoac
tao thanh nhung hat rieng 6 canh ¢o kich thude 0,5
mm. Doc theo chc dudng cat khai hoic cac khe nit,
pentlandit thuong duoc thay thé boi violarit. Thanh
phan hod hoc ctia pentlandit theo ket qua phan tich
microsonde nhur sau - Fe = 31.45%, Co= 2.94%, Ni
=133,42%,S= 32,00% (2. 31

Ngodi pentlandit 12 khoang vat chia Ni chu
yéu, trong quang con gap clc khoang vat niken
Kkhac : nikelin, rammensbergit, violarit {2, 3].

Nikelin (NiAs) thuong gip trong quang xam
tan, kién trac hat tf hinh (6 canh), Kich thudc hat
0.4 - 0,5 mm hodc dang giot tron niim trong tinh
thé skuterudit, rammensbergit. Nikelin ¢d quan hé
cong sinh voi cic khoang vat coban nhu cobantin,
glaucodot, skuterudit. Thanh phin hoéd hoc clia
nikelin theo phan tich microsonde nhu sau Fe =
0,28 %, Ni = 42.68 %, As = 56,75 %.

Rammensbergit (NiAs,) : khoang vat nay phan
thn tan man, it tap trung nhu nikelin. Hau hét co
dang hat tu hinh, tiét dién hinh thoi, 6 canh. Kich
thuoc hat trung binh 0.2 - 0.13 mm. Mot it hat nho
xen gifta ranh giti ligp xiic cua nikelin, skuterudit,
maucherit (bdng nH12,3\

Bdng 1. Két qud phan tich microsonde
thanh phan (%) hoa hoc cuia rammensbergit

Fe Ni As Co Cu S Tén
Gy (%) (%) () (%) (%) &
2.10 27.40 70,15 99.65
2.80 21,18 71,45 3,65 0,29 0,60 99,97

Violarit (Ni;FeSa) : khoang vat chil yéu co chira
Ni thugng 2ap o than quang tiem nhap co hai dang
chinh : dang hat ban tu hinh kich thude 0,76 mm.
trong tap hop cong sinh véi pyrrhotit, pentlandit v
dang dam ¢0O ahigu dudng ran nit phat trien theo
khia cat khai, thay the cho pentlandit. dang nay
<udt hien khi pentlandit bi oxy hod. Thanh phén
hoa hoc cua violarit theo ket qua phan tich
microsonde nhu sau - Cu = 1.12 %, Fe = 17,05 %,
Co=1 %; Ni=3875 %, S=4101 % (3}
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Maucherit (NijASs) - khoang vat rat it gap,
kich thuoc nho thucmg kham ORg nikelin, trong
tap hop ©Ong vat v pyrrhotit,
pentlandit, chalcopyrit, nikelin Thanh phdn hod
hoc cua maucherit thee ket gua phan tich
microsonde nhu sau - Cu=0.12%.Co= 171 %, Ni=
50.07 %, S = 1,15 % As = 4383 % (3L

Tk
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b) Hanh vi dia hoa va dang t5n tai cia CO

Co 1a kim loai tiew higu nhit ¢t tinh chat
siderofil, luon lu6n di kem vai Fe va Ni. Trong cic
da magma, Co c0 quan he dia hoa than thuoc VOl
FeX* va Mg’" bdi no co ban kinh ion gin nhau
(Co¥ =074, B’ = 0.74A vaMg" = 0.66%).

Trong thuc t€, Co & trang thai phan tan ong
cac khoang vat olivine, pyroxene, amphibol. biotit,
magneftit, spinel.

Coban ciing c6 dac tinh sulfofil nhung khac vai
niken, coban khong xudt hien ¢ giai doan magma
¢&m, bai vay trong guang magma dung 11, pyrrhotit
chita s6 lugng nho Co so voi Ni. Trong tap hop
sulfur ¢ nhiet do cao, Co khong tao thanh khoang
vat riéng, chi tham gia vao thanh phdn cla cac
sulfur khac. dac biet 12 pyrit. Trong céac sulfur nay,
ham luong Co thudng troi hon so vai Ni. Trong
quéa trinh nhigt dich xudt hién hang loat cic khoang
vat doc 1ap cua Co nhu cobantin, glaucodot,
skuterudit 2, 31

Cobantin (CoAsS) khoang vat it gap; thuong
dang hat hinh, c6 kich thudc nho, phan tan trong
d4 va trong tap hop cong sinh vai cac khoang vat
chira Co va Ni khac.

Glaucodot ((Co,Fe)AsS) 14 khoang vat cua Co
phd bién hon c4. Glaucodot dudi dang cac tinh the
hinh thoi tu hinh, €0 Kkhi chira cac bao thé khoang
vat Pd. Kich thuoc hat khodng vat glaucodot tr
0,15 dén 0,3 mm (bdng 2) 131

Bdng 2. Thanh phén hoa hoc clia glaucodot xac dinh
bing phuong phap microsonde

" Co Fe Ni As S  Tong
(%e) (%) (%) (%) %) (%)
14,24 1486 6,08 46,00 18.69 99,57

10,76

1782 604 46.15 18,72 99,49

Skuterudit (CoAsi) - tinh thé tu hinh giong
rammensbergit, nam phan t4n T41 TAC trong pyrrhotit,
chalcopyrit, dang tit dien tinh thé hinh thoi, tam



giac, 6 canh (cd hai canh kéo dii), kich thudc hat
16n nhat 0,57 mm x 0,38 mm ; thuong gip nikelin
dang bao thé nhd trong cic hat khoang vat nay.

Thanh phin hoa hoc cta skuterudit dugec xac
dinh bing phuong phap microsonde nhu sau : Fe =
2,25 %, Co = 18,63 %, Ni = 0,11 %, S= 0,71 %,
As =77,65 % [3].

¢) Hanh vi dja hoa va dang t6n tai ciia Au, Ag

Trong quing sulfur Cu - Ni Ban Phac, Au, Ag
chil yéu & dang phan tin. Theo tai liéu phan tich
hoa, ham luong cic nguyen 6 nay trong than
quang dang mach dac sit Au = 0,07 - 0.27¢/T va
Ag = 3g/T. V€ mat dia hod, Au thuong cong sinh
v6i cic nguyén t6 Cu, Ni, Fe va cic nguyen t6
nhom Pt trong cac da mafic, do d6 né c6 tinh chat
siderofil. Tuy nhién, Au ciing ¢é dac tinh sulfofil,
thuong cong sinh véi cac khoang var sulfur hoac
lien ket dia hoa v&i cac telua va selen. Neoai dang
phan tin trong cic khoang vat tao da, khoang vat
quang sulfur khac, Au va Ag tao thinh cic khoing
vat doc 1ap nhu calaverit, Au tr sinh, electrum...

Au tu sinh, electrum (Au, Ag) : dang hat nhd,
kha phan tan, gap trong cac miu gia dai duoc 1am
gidu nhiéu 1dn. Au tu sinh ¢6 dang hat nhd, méo
mo, dang chia khoa, canh cay.

Calaverit (AuTe;) va krenerit (Au, Ag)Te, :
khoing vat hiém, dang hat nhd nim trong
chalcopyrit hoac galenit. Hat nho tha hinh c6 quan
hé cong sinh voi galenit tao thanh muon & cudi giai
doan nhiét dich,

Telua : ngoai dang két hop véi Au, Ag, con ket
hop véi Bi trong khoang vat tellurobismuthit
(Bi,Tes), khoang vat nay phé bién hon calaverit va
krenenit. Kich thuéc hat nhé (0,08 - 0,15 mm),
phan tan trong da hoic trén nén cac khoang vat
quang nhu pyrrhotit, chalcopyrit (bdng 3).

béng 3. Thanh phan hoa hoc (%) cda tellurobismuthit
theo két qua phan tich microsonde*

Fe Bi Te S Ni  Téng
6,80 52,00 40,00 0,10 98,90
6,28 51,96 3995 020 0,1 98,49
7,00 51,25 41,02 99,27
10,62 4746 3554 621 99,87
273 55,01 4201 0,14 99,89
2,65 56,00 4005 0,80 99,50

* Phong phan tich Microsonde. trung tam phan tich th{
nghiém Dja chat Ha Noi |7]

d) Hanh vi dia hoa va dang t6n tai ca nhém
khoang vat Pt

Ham luong cac kim loai nhém Pt trong quang
sulfur va dé siéu mafic gidu quiang & md Ban Phic
dao dong trong pham vi rong tir vai chuc mg/T dén
1g/T, ca bigt c6 nhitng miu ham luong Pt dat t6i
1,6 hoac 3,5¢/T, con Pd tir 0,44 dén 1,49¢/T, trong
do6 kiéu quang Cu - Ni thién vé Cu luén gidu cac
nguyén t6 nhém Pt nhe (Ru, Rh, Pd) va Ag.

Nhitng mau di sieu mafic c6 xam tan quing
sulfur cho ham lwong kim loai nhém Pt tir 0.1 dén
0.3g/T. O md Ban Phac, I4n ddu tien bing phuong
phdp phan tich microsonde tir cic miu gia dai
duge lam gidu nhiéu 1dn da phat hién dang tén tai
ctia nhém kim loai Pt.

Sperrylit (PtAs,) : phé bién hon Pt tu sinh. Cic
hat 6 kich thuéc tir 0,03 dén 1,10 mm, dang déng
thude, thuong khdm trong cac khoang vat cobantin,
glaucodot, nikelin. Nguoc lai, trong cac hat sperrylit
cling gdp nhimg bao th€ nhd clia pyrrhotit va cac
khoang vat khac [6, 7).

Ngoai hai nguyén t6 chinh 12 Pt va As, trong
sperrylit & khoi Ban Phic thudng xuyen co mat Rh
va S v6i ham luong Rh = 2,2 %, S = 0,72 % va ham
luong déng k€ Sb = 2,56% (bdng 4).

Bdng 4. Thanh phan hoa hoc (%) cla sperrylit theo
két qua phan tich microsonde [7]

Pt Pd _As _Fe Ni_ Téng
58,47 4124 0,13 99,84
5821 0,68 4006 032 011 9938

Pt tu sinh : thudng hiém gap hon, kich thudc
hat nhé hon sperrylit va di cling khoang vat nay.
Ham luong Pt c6 th€ dat dén 99,80 %, ngoai ra
trong thanh phén con c6 cac nguyen t6 Fe, As.

Michenerit (PdBiTe) : 1a khoang vat chinh ciia
Pd. Michenerit thudng c6 kich thuéc nhd, tha hinh,
khim trong cobantin. Thanh phin hoi hoc cia
michenerit nhu sau : Pd = 24,7 %, Ni = 1,06 %,
Sb =12,34 %, Te = 33,1 %, Bi = 27,36 % 6.

e) T6 hgp cong sinh khoang véat - Cac giai
doan tao quang

Trén co sd phan tich dac diém kién triic va cdu
tao quang, su phan bo ciia cac tap hop khoang vat
trong khong gian & cac than quang khic nhau, cb
thé phan chia ra cic té hop cong sinh khoing vat
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(THCSKV) trong quang sulfur Cu - Ni Bin Phic
nhu sau :

+ THCSKV chromit - chromspinel - ilmenit -
rutil - sphen : 16 hop cong sinh khoang vat nay
thuong c6 dang phan tan trong da siéu mafic va
trong cic than quang xam tan bam vao day, dugc
tao thanh & thai ky magma som.

+THCSKYV trong thoi ky magma muon va dung
ly : pyrrhotit, pentlandit, chalcopyrit, magnetit:
phan b8 trong cac than quang dac sit dang tiém
nhap ngoai khdi xam nhap dunit va than quang
xam tan bam day khoi magma me.

+ Trong thai ky tao khoang nhiét dich bao gbém
hai THCSKV :

- THCSKV trong giai doan nhiét dich nhigt do
cao ; thach anh, pyrrhotit, chalcopyrit, nikelin, ram-
mensbergit, maucherit, violarit, cobantin, glaucodot,
skuterudit, sperrylit, Pt tu sinh, michenerit.

- THCSKV nhiet dich nhiét do trung binh :
sphalerit, chalcopyrit, cubanit, calaverit, krenerit,
tellurobismut, galenit.

Cac 6 hop cong sinh khoang vat tao thanh
trong thoi ky nhiét dich thudng & dang mach phan
tin hodc mach nho phan bo ¢ hai bén ria than
quang dic sit dang tiém nhap hodc trong da phién
|6t diy céc than quang xam tan. San phdm cua qua
trinh nhiét dich chiém khéi lugng nho so véi quang
tao thanh trong qua trinh magma dung li nhung
thanh phdn khoang vat kha phong phi, bao gom
nhiéu khoang vat clia Pt va nhom Pt, Cu, Ni, Co,
Bi, Au, Au - Ag, Te, Se. Ngudn vat chit tao quang
nhiet dich c6 cung ngudn goc voi magma tao
quang dung li.

2. Kiéu quing Cu - Fe - REE Sinh Quyén

Hien da biét cac mé va diém quang ¢ ving Sinh
Quyén. noi 1o méng ket tinh Proterozoi doc theo doi
dirt gdy kién tao co hudng tay bac - dong nam, bao
gdm hastingsit, hastingsit biotit - plagioclas, cac da
skarn (pyroxen - granat, hastingsit), da phién két
tinh. gneis migmatit, migmatit granitogneis,
amphibolit. granitoid. Cac thé quang thudmg tao
thanh d&i kéo dai theo phuong tay bac - dong nam.
¢6 dang thau kinh hoac mach kéo dai. Quang tip
trung trong dd bién chdt trao déi sdm mau
(hastingsit biotit), it hon c6 trong gneis  biotit
migmatit hod va amphibolit. Thanh phin khodng vat
quang rit phic tap, chu yéu 13 pyrrhotit, chalcopyrit.,
magnetit, pyrit, menhicovit, orthit, thir yéu ¢o
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sphalerit. tetrahedrit. marcasit. cubanit. arsenop)yTit,
hiém gap co cobaltmn. lolingit. molybdenit. vang ty
sinh. calaverit. krenerit... Ham lrong trung binh cia
Cu trong quang 13 2 %. ngodi @ con nh¥éu nguvén
t6 hiém. quy khic : Au = 0.46 - 055 2T quang,
Ag=044-05gT quang. Co=0.03% - 0.063 g/T,
REE=08-1%.U=0.005-0080 %.

"[heotacmacttmhmdcnvimQu\en
thuOcnhomdadmilhémuCtmb(ébaxnouon
goc. Kiéu Cu - Fe - REE « orthut! o I @o thanh 0
thmk\wmllenqu.m\mcn»Cthpmntrao
maﬁcco(PR;-MhémdxedmCquk]eu
quing Cu - nm\&mmmkéddﬂhlem
thuOcmanhtaoueoohaxqu.m\mpluche
gramtmdak;éanqpm (o Palecgen). Quang
hoaklwmuhmmdmia!dmmCukleu
dauconoumoocm:adldxumdol[ﬂ

Dac dém d&a hoa - Id:omgﬂmcnguyento
quy - hiém : mcngmmtbqnhﬂn(hmketrong
quang la dat h¥m. ngodi ra con ©© Al Ag. Co. L.
Cac nguyén 10 ké rén oo wong quang dudi dang
cac tap chat dong hinh hoac oo hoc wong cac
khoang vat hoac tao thinh cac khadng var doc lap.

Pat hiém : IdmnO\m;hébla\nlmlaormn

thuong gip woeg ¢ OX melasomald volr ham
luong t 3 Dethit dene x3m t@n, kién tric
hattrh oi, orthit
bi can alcopyrit
pyTit gam mon
edn stit. Nguoc
lai, © n thay the Orthit the
he 2 - e mach nho trong t3p
hop nolit. orthit - carbonat. Orthit 13
chod : hash sGm trong qua trinh bién chat
trao d0i. Ngodi ra. cic nguyén t6 dat hiém con cb
dudi dang mrbonaL flocarbonat.

Vang : co ¢ dang khoang vat vang tu sinh.
Khoang vat nay c6 dang hat nifa tu hinh, dang méo
mo. kich thuée nho (0,04 - 0,06 mm) trong
chalcopyrite (bdng 5).

bdang 5. Thanh phan hoa hoc {%) cta vang tu sinh
theo két qua phan tich microsonde [7]

Au Ag Te Téng
83.36 16,31 0,14 99,81
8351 16,20 0,16 99,87

Ngoai ra, Au con két hop v6i Te gap dudi dang
khoang vat calaverit (AuTe;) va krenerit ((Au,Ag)
Te,). Cac khoang vat nay thudng phan tin trong



chalcopyrit tao thanh & giai doan muon ctia qua
trinh nhiét dich.

Co : gap dudi dang khodng vat saflorit (CoAsy),
thudng c6 quan hé véi milerit, lolingit [3].

" Mo : gap ¢ dang khoang vat molybdenit (MoS,)
cung v&i cic nguyén t6 quy hiém ké tren thuoc
thanh tao tré c6 lien quan véi phitc he granitoid 4
kiém Pansipan (tui Paleogen).

Theo ket qud tim kiém, tham do ciia Doan Dia
chdt 5, md Sinh Quyén c6 540 ngan tdn Cu, 29 tdn
Au, 25 tan Ag, oxyt dat hi€m 333 ngan tan, 1300
tan Co, 120 tan UO,.

3. Kiéu quiing Cu thach anh - chalcopyrit

Thuoc ki€u nay c6 cac mé va biéu hien quang
Cu Van Sai, Quy Huéng, Luong Son, Susi Tiat lien
.quan v&i hoat dong phun trao mafic. Than quang
thudng c6 dang mach, 1ap ddy khe nit hoac cac bé
mat phan 16p gitta cic da phun trio bi nén, ép
phién hoé. Cic da vay quanh bi bién d6i thuong 14
propylit hoa. Khoang vt chi yéu la chalcopyrit,
khodng vat mach I thach anh. Doi khi trong t6 hop
khodng vat quang con gap pyrrhotit, menhicovit.
sphalerit, galenit, bismut tur sinh, Jjoseit (telurua Bi),
Au tr sinh, bormit. chalcozin, pyrit. Quang c¢b
ngudn goc nhiét dich nhiét do trung binh.

Béc diem cac nguyén t6 quy-hiém - trong quing
cc nguyén 15 quy - hiem gap & dang khoéng vat :

Vang tu sinh : khoang vat nay £ap trong quang
Sudi Tiat, dang hat nhé, kich thude 0.1 mm. hat
méo mé phan tan trong thach anh hoac dang bao
thé nhd khdm trong chalcopyrit. Két qua phan tich
microsonde cho thady Au c6 him lrong kha cao,
dat t6i 98,10 % [1].

Bi tu sinh : ¢6 quan hé cong sinh voi joseit vi
chalcopyrit trong quang ¢ Lurong Son (Thanh Hoa)
dudi dang bao thé, hat nho trong hai khodng vat k&
trén. Joseit (BiyTeS) lin ddu tén duoc phat hién
trong quang déng Luong Son (Nguyén Van Nhan.
1984). Khodng vat ndy c6 dang bao thé, hat nhd
khong déu trong chalcopyrit. Kich thuéc hat
khoang 0,5 mm. Thanh phin hod hoc ciia joseit
theo phan tich microsonde nhir sau : Bi = 79,70 %.
Te=16,23 %, Fe= 0,44 %, S=3.36 % [3,5].

4. Kiéu quing sulfur pyrite - Cu - da kim
(conchedan)

Mo sulfur pyrit lien quan mat thiet voi cac
thanh he da phun trao duéi nudc loat bazan - liparit.

Céc mo sulfur pyrite - Cu - da kim kha phd bién &
Tay Béc, phan b6 chil yeu & déi Song Da lien quan
v6i phun trao mafic P, - T, bao gém cic di€m
quang Lang Chanh, Lang Ch, Ling Men, Hop
Déng, Liing Cua, Minh Quang... Than quang dudi
dang mach thach anh, canxit cing vai cic khoang
vat quang chu yéu : pyrit, sphalerit. galenit,
chalcopyrit, pyrrhotit, tetraedrit... Pa vay quanh
quang thudng bi bién ddi nhiet dich chi yéu la
berezit hod, thach anh hoa, propylit hoa.

Trong thanh phdn quing ngoai Cu, Pb - Zn, S
thudng ¢6 cac nguyen t6 quy hiém dI kém nhu Au,
Ag, Se, Te... Ham luong Au trong quing 2,45 g/T
(Liing Cua), Ag dat 135 g/T (Liing Cua), 53 -268
g/T (Lang Chanh).

Au : gdp duti dang khoing véat vang tu sinh
hoac dubi dang tap chat déng hinh, co hoc trong
cac khodng vat khic.

Ag : ngoai Khoang vat pyrargyrit con & dang
thay thé déng hinh hay tap chat co hoc trong cic
khodng vat galenit, tetraedrit... & Ling Chanh ham
luong Ag cao nhat (268 g/T) ¢ nhiing miu gidu
tetraedrit.

Quéng c6 ngudn gdc nhiét dich phun trao nhiét
do trung binh - thap. Két qua phan tich bao thé cho
nhigt do khodng 142 - 161 °C. Qua trinh tao quing
bao gém hai thoi ky chinh :

+ Thoi ky tao quang pyrit,

+ Thai ky tao quang Cu, Pb - Zn tieu bidu 1a
mo6 Lang Ci, Liing Cua, Lang Chanh.

KET LUAN

1. Cic nguyén t6 quy hi€m di kém trong
quang dong ving Tay Bic thuoc céc kidu nguon
goc khic nhau rat phong phi va da dang tén tai
dudi dang khodng vat doc 14ap hodc duéi dang hén
hop dong hinh trong cdc khoang vat tao da va tao
quang khac.

2. Trong ki€u quang Sulfur Cu-Ni nguén g0c
magma dung ly ngoai Cu va Ni con cé cac nguyén
t6 quy hi€m di kém nhu Pt va nhom Pt, Co, Au,
Au-Ag, Bi, Te, Se. Cic nguyen t6 quy hiém
thuong phat trién trong thoi ky nhiet dich nhiet
do cao -trung binh dudi dang xam tin mach
nhé xung quanh than quing tiem nhap magma
dung ly.
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3, Kiéu quing Cu-Fe-ddt hiem va kiéu déng
thach anh dang mach ¢ cac nguyén & Au, Ag, Co,
Mo. U. Ni. Te, Bi c6 nguén gde nhiét dich trao doi.

4. Kiéu quang Sulfur pyrit Cu - da kim
(conchedan) cac nguyeén to quy hiém di kém : Au,
Ag c6 ngudn gdc nhiét dich phun trao.
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SUMMARY

Geochemical - Mineralogical Characteristics of Rare -
Precious Elements of Copper ore Types in
Northwestern Vietnam

There is a variety of Cu, Cu - Ni, polymetal -
copper - pyrite sulphide ores in Northwest area of
Vietnam.

Ban Phuc (Son La) is the typical deposit of Cu -
Ni sulphide type. Specific paragenetic mineral
association concludes pyrrhotite, chalcopyrite,
pentlandite, magnetite. In addition © Cu and Ni,
there are many other rare precious elements such
as Pt and Pt group, Co, Au, Au - Ag, Bi, Te Se,

- ete. These elements are always developed in high

— medium hydrothermal stage.

The Cu - Fe - REE ore type : in addition to Cu
and rare earths, there are other rare - precious
elements such as Ag, Co, Mo, U, Ni, Fe.

The Copper - quartz ore type : in addition to Cu,
there are rare - precious elements such as Au
(native gold), Bi (native bismuth, foseite - BiyTeS,
bismuthine - Bi,S,).

The polymetal - copper - pyrite sulphide ore
type ¢ in addition to mainly metallogetic elements
are Cu, Pb - Zn, S, there are Au (native gold), Ag
(pyrarpyrite - Ag.SbS;), Ag is rather riched in
galena, tetraedrite.
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