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KTIOAIG VAT PHU VA SA KI{OAI\{G
lmx QUAI.I VoI DA MAGMA MAFIC - SIEU MAI{C

uo oAu

Kho6ng v{t phq trong dd magma chiOm mQt

luong nh6 (< 5Vo) vd ph6n t6n, nhung chring l4i c6

gi6 tri thuc td cao. Trong nhidu trudng hqp ch(rng

d6ng vai trd quan troig trong viQc phAn loai d6.

NghiOn cfiu truc tiOp khodng vAt ph\t trong d6

magma binSj phuong ph6p trong sa nhAn tao, l6t
m6ng thach hoc sE gap kh6 khan b6i hinh th6i cfia

kho6ng vat khong duoc bio tdn vd hdm luong cria

chirng nh6 khong dri cho mOt h0 phuong ph6p
phAn tich ddng b0.

Trong qud trinh phong ho6, kho6ng vAt phu

thudng ld nhfing kho6ng vAt bdn vfrng, khong hoac

it bi ph6 hu!. Qu6 trinh chon loc tu nhien di tao n€n

chc tich tu kho6ng vAt phu dudi d4ng di€m quang

hogc m6 qudng sa kho6ng. Vi du m6t sd m6 lon :

cromit Cd Dinh - Thanh Ho6, casiterit Qu! Hqp -
Nghe An, c6c sa kho6ng titan ven bidn (m6 Dd Zi,
Cet Khenh, Cdm Xuy€n...). Do d6 viec nghien c0u

kho6ng vQt phr; qu!' hidm - tdn du trong v6 phong

ho6 (VPH) vd c6c kho6ng vat sa kho6ng tu d6 gdc

magma c6 ! nghia l6n trong viOc x6c dinh cdc thd

dia chdt vd dinh hudng cho tim ki€m kho6ng sin,

Tron ldnh thd Viet Nam vdi didu kien khi hau

nhi6t d6i dm qu6 trinh phong ho6 xdy ra manh m€.

Dac biOt trong didu kiOn ndy chc di magma mafic -

si€u mafic cdng d6 bi bien ddi.

Cho ddn nay dd c6 nhidu cOng trinh nghiOn cfiu
vd VPH. C6c cOng trinh nghiOn cuu d6 chi dd cap

tdi dac didm dia ho6 - khoing vAt VPH. Tir 1995

dd c6 mOt sd c6ng trinh nghiOn c(tu vd d6 qu!' rubi,
,saphir [7] tr] c6c thanh t4o b6 rdi aluvi, deluvi li0n
quan ddn bazan Kainozoi. con c6c td hgp kho6ng
vflt phr; qu!' hicm hdu nhu chua duo. c nghi€n ciru
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p6 rnl v4N rH,lrvH, Ncuyfi'{ THLry DuoNG,
NGL]YEN THA{H LAN. DANIG THI VINH

chi tiOt. Trong cOng trinh nghiOn criu gdn day nhdt
cria tap thd tic giri Vicn Dia chdt thuoc TTKHTN
& CNQG vd LDBD Dia chdt midn B6c [4] d6 cong
bo nhfrng kdt qui nghi€n crlu vd dac didm dia ch{t
vd thdnh phdn vAt ch{t ciia c6c td hgp xAm nhap
mafic - si€u mafic, nhung khoAng vAt phu quj, hiem
cfrng chua duoc nghiOn cuu chi tiOt.

Bang kdt quii nghiOn cfiu dac didm dia ho6 -

kho6ng vAt cria td hdp khoAng vAt phu qu!' hiem,
thc giit muon trinh bdy vd phuong ph6p luAn, c6ch

' ti6p cAn mot doi tuong dia chdt khOng xuat lo trcrr

bd mat v6 Tr6i Ddt thong qua s6n phdm bdn r,tng -
kho6ng vAt phu qu! hidm cria d6 magma trong qu6

trinh phong h o6.L{y vi du mdt so td hqp khoAng vat

phu liOn quan chii ycu deh c6c dOi tuong dia chdt :

- V6 phong ho6 ph6t tridn trOn d6 siOu mafic 6
Hd Tay

- V6 phong ho6 ph6t tridn trOn bazan 6 IAm
Ddng.

- MOt sd kho6ng vxt sa khoAng 6 [-do Cai vd Son

ta li0n quan vdi d6 magma mafic vd si6u mafic.

1. D{c di6m m{t cit vd phong hoi

Phdn ldn c6c mdt c6t v6 phong ho6 ddu c6 dac

didm phAn ddi chung (bdng l):
Bdng l. Dic didm phAn d6i

Bd ddy
(m.)

_Ddjtrdng. ..9,_2:9,4 Mi, tt-49, "y+ng", toiXd"p
Laterit b& rdi , . Mdu vdng. ldn it kei

l6n it kdt von L-' von

Set loang 16 >3m
Mdu nAu loang 15, lAn

,|

litp Dac didm

D6 s6c

hat san



fti ngp kho6ng vAt phu trong c6c ldp kh6c nhau

kh6ng kh6c nhau nhi€u vd chrl ycu kh6c nhau v€

dO "tudi" cua kho6ng vAt,

2. DiIc didm dia hod - khodng vqt

Bang phuong ph6p phen tich d0 h4t d6 tAch

duoc c6c cdp hgt kh6c nhau : 0, I mm, 0,1- I ,l 6mm'

l,l6-0,2mm, 0,2-0,25mm. C6c kho6ng vAt phg qp
trung chti ydu 6 c{p h4t 0,16-0,25 mm.

Tej hop khoAng vAt phu d+c trung duoc x6c

dinh :

- Cromspinel - ilmenit - manhetit - rutin -

cristobalit (Hd Tay),
- Ilmenit - corindon - saphir - zircon - granat -

tridimit (Lam D6ng)

Ngodi ra, trong c6c d6 magma bazan Kainozoi

muQn,lampophir kidm, gabro - anoctozit, plagiocla-

zit trong d6 si€u mafic ddu c6 mdt c6c t6 hgp kho6ng

vAt qu!' hiOm : rubi - saphir - zircon - granat -

spinel - ilmenit - manhetit vi li ngudn cung cdp

cho sa kho6ng aluvi, deluvi - eluvi [7]' Trong bdi

ndy sE gi6i thiQu 4 kho6ng vAt ddc trung, c6c mAu

phAn tich t4iTTTNDC (Cuc DC&KSVN)' 2001'

a) Crom spi nel : (Fe,Mg)(Cr,Al,Fe)zO+

Khoang vat c6 d4ng tinh thd hinh t6m mlt rdt

dep, mAu nAu, nAu den, nAu v6i 6nh b6n kim m4nh

dOrr 6nh kim, mOt sd hat g6c c+nh (hirth 1 , bdng 2).

Hitth l. Hinh th6it thd cromspinel

Bdng 2. Thinh phdn ho5 hgc c0a cromspinel (%)

Hi TAv L"do Cai Son [a
47,t6
6,85

4l,ll
3,69

l,o2
99,83

COng th0c thuc nghiOm ctia cromspinel (bartg

3. hinh 2) :

- HA Tay : thu0c loai alumocromit

l (Feo,+eMg1,rrMn11,1y2)6,35(Crl,1r.5Alg,rrFeg,r.sTis,oz)2, r sl r,oO+

- Ldo Cai : thu6c loai trung gian giiia alumocro-
mit vd magnocromit

[(Feo.cnM go,..sMns,1y 
1 ) 1,2a(Crr,+AIr,,++) r,n+ lr,r,'rO+

- Son La : thuOc loai crompicotit

[ (Fes,e3Mgo,zoMn1v,6j) 1. 1 6(Cr t,.,tAlo,',Fe0,..'.)z lr, r cOn

Bdng 3. C6c vgch ronghen dic trung
c[a cromsPinel

Khu v\tc

Hd Tay
L^do Cai

Son La

Ctrc ei6 tri vach Ronghen (A)

2,9',7 -2,49 -2,07 - t,59
)1-)\t-)06
4.8 - 2.9t - 2.48 - 2,Q5 - t,67

N

I\fl

-.. {t \fl *

:inh

Hinh 2. Bidu dd Ronghen ciia crompicotit Muong
Gion (Quynh Nhai - Son La)

Bing phuong ph6p oxy, tirrh du<vc c6ng thfc
thuc nghiQm ciia khoAng vAt cromspinel trong c6c

khu vuc nghi€n criu nhu trOn, O khu vuc Hd TAy'

kho6ng vet thuOc loai alumocromit vdi hlm luong
Cr2O3 thdp @0,90a/o), tuy nhi€n hdm luong tap chAt

TiOz l+i tuong doi cao (0,92a/o). Kho6ng vAt o L)o
Cai thuoc loai trung gian gifla alumocromit vi
magnocromit, nhung thinh phAn Cr2Or lai rat cao,

lOn ddn 53,04a/o cing vdi thiinh phdn tap chet TiO2

vd MnO c6 hlm lugng thdp (0,07a/o vd 0,37a/o).

Trong khi d6, kho6ng vAt o khu vuc Son La thuOt

loqi crompicotit vdi hIm lugng FeO t'lt cao (41 ,llc/c)
vd hdm luong tap chAt MnO lan fti 1,02o/o.

Ket quri phAn tich Ronghen v6i c6c pick d4c

trung cho nh6m kho6ng vAt cromspinel cing khang

dinh th€m v€ thdnh phAn h6a hoc phu hgp vdi ting

CrzOr
AlzOr
FezOr
FeO
Mgo
Ti02
MnO
T6ng

40,90
t9,45
14,00
14,70
7,70
0,92
0,51

98,1 8

53,04
I I,l5

24,t5
1 1,07

0,07
o??

99,85
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loai trong hon, hdm luong

c6,c nhu mot ddu hiQu hitu

ich lo4i kho6ng vAt thuOc

c6c thinh tiLo mafic - siOu mafic'

b) llmenit FeTiOr

Tinh tht! ilmenit c6 dang tdm ddy, giri luc

ohuons, mdu den xanh,6nh m4nh, 6nh

ilan ti* thd khong thdu quang, nhidu hat

c6 mlt s do vdt vd v6 sd cua kho6ng vat

(bdng 4, hinh 3)'

Hinh 4. Bidu dd Ronghen ciia ilmenit Lam Ddng

2,39a/o,cdn it nhdt ld o Lam vdi

thdnh phAn h6a hoc theo l!' vAt

ir.rnii, nhan thdy TiOz c6 ejn

ctd c6 thd dua ddn nhftng khing dinh mang tinh

thuyOt phuc hon.

3) Tridimit vd C/sfoba/it SiO2

Tridimit c6 d4ng tdm ddy luc phuong, h0 s6u

phuong, nhung do c6c thdnh teo tam tinh, gh6p 3

idm nen tridimit thuong c6 d4ng lang tru s6u phuong'

Tam tinh kidu ndy rdt ptrei bi€n (hinh 5, dnh l)'

Cristobalit c6 d4ng hinh t6m mqt' hQ lap

phuong (hinh 6)'

Nhin chung, hinh
rdt tr.r hinh. MQt sd hP

ddi voi tridimit nhieu
tinh gibxit trong c6c khe nut'

tinh. Kich thudc c6c tinh thd

Theo chidu ddi tinh thd c6 thd

,5 mm (6 Di Linh vd Tan Rai)'

F

il
irl

illl
lltlll
Il
f 1r-

tltl
tlil.
I'lltl

JL

Khu vuc

Bdng 4. ThAnh phdn ho6 hqc cria ilmenit (%)

Cr2O3 MnO MgO FeO

HdTay 54,24 O,l1 2'39 43'08 99'79

I-ao Cai 55,45 - 9,94 ' 34'44 99'83

Lam Ddng 52,46 - 0,20 0,64 46'31 99"79

Son [a 55,02 - 4,06 - 40,80 99'88

TiOz Tdng

Hinh 3. Hinh th6i

tinh thd ilmenit trong

v6 phong ho6

Brio Lnc - L0m Ddng

C0ng th0c thuc nghiQm ciia ilmenit (bdng 5 '
hinh 4) :

- Hd Tay : [(Feo,e Mno.ooCro,ot )o,urTi r,rrrlz'urOr

- LAo Cai : l(Feo.rzMno,u t),,,rrTir',,air,erOr

- L4mDdng : [(Feo,g8M80,r,zMnu,,*,+)t,uo+Tir ]z,oo+Or

- Son [a: [(Feo,z.Mno,oz)o,sTir,r0l r,qOr

Hd Tay

["do Cai
L6m D6ng
Son La

3,7 - 3,23 - 2,86 - 2,7 4 - 1,72

3,71-3,67 -2,75 -2,2',1

3,68 - 2,74 - 2,5',1 - 1,87 - 1,7 4

3,7 - 2:74 - 2,55 - 1,87 - r,72
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Hinh 5. Gh6p song tinh ciia c6c t{m tinh thd

tridimit vdi canh c (0001), m (1010), a (l120)' p

(1011). a, Tf tinh tridimit, b' tam tinh tridimit [2]

Tridimit c6 mAu tring xanh, x6m xanh vA xanh

luc nh4t, doi khi c6 su phAn ddi mdu doc theo tinh

thd l6ng tru k6o dai, fi) mdu trdng xanh d€n mdu

xanh, phu thu0c vio t4p ch{t trong kho6ng vAt.

Cristobalit c6 mdu ddng nhdt, thudng ld mdu

tr6ng trong sudt. Doi khi e4p bao thd cirng trong

cristobalit. Bao thd mdu n0u, den, c6 thc le

cromspinel hoic manhetit. Do kich thudc tinh thd

cristobalit qu6 nh6 nOn chua thtl tidn hdnh ph6n

tich thinh phAn bao th€.

3. Di€u ki€n hoA ly thhnh tao

Theo bidu dd ho6 l!' thhnh t4o, tridimit duoc thdnh

rao trong khoiing nhiQt dQ 8700C - 14700C,Ph0 hqp

vdi khoring nhiQt d0 kdt tinh bazan, cdn cristobalit

kdt tinh o nhigt do 14700C - 17l00C, phir hop v6i

nhiot d0 kdt tinh ciia d6 sieu mafic (hinh 7 vi 8).

Hinh 6,+
Hinh th6i
tinh thd cristoblit

<- Anh /. Tinh thd tridimit bi mai
trdn (Brio [.0c - [^6m Ddng)

(6nh chqp du6i kinh hidn vi trong sa

t4i phdng thi nghiQm khodng vAt,

ViQn nghi€n cuu DC&KS, x30)

Bdhg 6. M9t sd v3ch Ronghen chinh, c5c th6ng sd O mqng, tinh chat vft lf, quang hgc

Khoang vat uu!|,lnif;|'" ThOng s0 o m+ng (A)
Ti trong* DQ cfng*Ao Qr

8,24 <298 6-7

<2,98 6 -7 N=1.484-l,487

573"C g70"c 1470'C 1710"c

Hing scf

quang hgcx

Ng=1,475-l'483
Np=1,468-1,472Tridimit 4,3-4,08- s04

4,05 - 2,84
Cristobalit t,g3 - t,gi '7 ,13

*phan tich tai phdng thi nghiQm b0 mon Trdm tich vd Dia chdt bidn, Khoa Dia chdt, trudng Dpi hgc

Khoa hoc Tu nhion, D4i hgc Quoc gia He Noi'

C6c bidn thd da hinh thach anh :

q -Th+ch anh <+ B -Thach anh <+ p -Tridimit <+ p -cristobalit <+ Dung the

5l



Hinh 7. Bidu dd Ronghen cria

Tridimit (Brio lnc - Lam Ddng) :a

'6
o

E

r
(r)

-|

1

=E

F
F-

s

fl

/1r...
... v

Trong nudc chua c6 nio nghiOn c0u

vd su tdn t4i ciia tridimi balit trong VPH

tr€n d6 magma mafic-si Nhung trOn th€

gidi d6 c6 nhidu cong trinh nghien citu v€ tridimit
vA cristobalit . C6c titc gii ddu cho rAng, Cristobalit

c6 trong srin phdm phun trlo cua hoqrt dong nfii lua

(6 Mexico), chu yc'u trong clc 16 heing cila d6 phun

trlo axit (o Kavkaz, Camtratka, Califbrnia.'.) vA

cristobalit c6 thd chidm tdi 40-60 a/o trong tro n0i

Itla (Nhat Bein) l2l. C[ng nhu cristobalit, tridimit
c6 trong c6c 16 heing ctia d6 phun trdo axit (o dang

song tinh h) ; tri nh

tao do tAi dudi t on

lai trong dOng d

Acmenia, Tron o

Colorado (MI) c6 t'i 25 a/o tridimit

Su c6 mirt c0a p-tridimit trong mat c6t VPH

tr0n d6 bazan L0m Ddng chftng t6 bazan ndy duoc

thinh t4o tri dung thd magma giAu silic (> 47 a/o),

nghdo ki€m (< 6a/o) vd TrOz (< 2a/o). Cdn su c6 mlt
ciia p-Cristobalit trong VPH ren dA magma si€u

mafic o Hd Tay chfng to d6 magma nly cfrng duoc

thAnh tao ti dung th€ magma giAu silic (> 45 o/o)'
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Hinh 8. Bicu dd ho6l! thdnh tao c6c bich the

thach anh (Theo Dana, 1998)

Kdt qu[ phAn tich thdnh phAn ho6 hoc cua Bazan

I-4m Ddng cho thdy hdm luong SiO2 cao, t6i
52.84a/o, tdng ki€m khoring 5.5-5,9 a/o (Bing7).

Bdng7. Thirnh phdn ho5 hgc (%) c0a Bazan B3o L9c

=
.E
'tr
F
s_

C{u tu

sio2
Ti02
Al2Or
FezOr

FeO

Trong lugng
(o/o)

52,40-52,84
l ,32- l,55

t3,24-13,39
8,28- 9,2r
0,43 -0,46

, Tronc luonc
cau tu ("/A -

CrO 7,85- 8,1 I

MgO 6,91-7,o'7
KzO 0,60 -0,77

Na2O 4,94 -5,17

H,O' 2,00 - 2,15

-

Bazan Di Linh - Brio L.6c thu6c h0 tAng Dqi

Nga, c6 tucii tuyet doi 8,4 - 16,7 tr'n [7]' O phAn

thdp hoac phArr gifa ciia rndt c6t, li c6c bazan hai

pyroxen, bazan hypecten, plagiobazan, bazan olivin
- ogit - plagiocla, rrgheo kidm, bio hol ho[c clul

bdo hoi silic. O phAn cao thudng ld bazan olivin,
bazan - olivin - ogit gidu ki€m, khong bdo hor)

silic, chfta c6c bao thd ldn olivin, ogit, anoctocla,

titanmanhetit, zircon, saphir...

N rn nhiot d6 cao,

chita u!'hiem c6 the

di bi ch0ng nOn ti€h

hinh tridn song sueii

lAn cAn.



rfr luAN

Bu6c ddu nghiOn c0u td hgtp kho6ng vAt phg

quj' hidm - b€n viing trong VPH cho ph6p ket lu4n :

l. Tr€n co s6 tel hqp kho6ng vat phg c6 thd xdc

dinh d6 gdc, tron d6 ph4t tridn VPH'

2, Trong VPH tren bazan 86o l-,oc r{t gidu

ilmenit, cdc kho6ng vat kh6c nhu

chidm lugng nh6 vd c6 mft tridimit' c

gdc hiOn t4i nghOo ki€m vd b6o hod si

phii bazan 6 phAn cao gidu kidm dd bib6c mdn.

3. Bazan Ilm Ddng duoc thinh t4o theo nhidu

pha p
phdn
phdn
ch(la
mat cit qua c6c thanh tgo dibazan.

4. Su t6n tai tridimit vi cristibalit tr
magma mafic - sicu mafic ld mOt trong

hicu dd g6p phAn xdc dinh ftnnh PhAn n

ciia magma vd khoang sin lien quan.

Cdn nhidu van dd cdn tiep tuc nghiOn ctlu :

nghi€n cfru sAu hon vd loai VPH ph6t triOn trOn

bazan gidu kidm ch(ra bao thd olivin, leczolit -

spinel, cac zircon,

cromspinel, zi nang

trong bazan nodule

leczolit, peri i kdm'

Bii b6o hoan tldnh nho su h6 tro kinh phi cfra

dd tdi mang md sd 7.l.l7}l thu6c chuong trinh

khoa hoc co ban.
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SUMMARY

Subsidiary minerals and place minerals related to

mafic - ultramafic rocks in Vietnam

The subsidiary minerals contain in small amount

(< 5%) in mag theY have high actuat

meaning. In this thors hd'd presented the

results on subsi in weathering crust and

place minerals. Specifically it is the characleristical

association: chromspinel - ilmenite - magnetite - rutile

- cristobalite and ilmenite - corundum - saphire -

zircon - garnet on ultramafic rock of Ha Tay ; the

weathering crust is created on the basalt in Lam Dong

and some place minerals is related to mafic -

ultramafic rock in Lao Cai, Son La. Studying some

geochemical - mineralogical characteristics of this

mineral association permits to define bedrock, where

weathering crusts are made up and place minerals are

supplied. This information will be useful for geological

mapping and searching other rare precious mineral

associations.
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