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PAC PIEM PIA HOA NGUYEN TO MOLYBDEN VA
KHA NANG SINH KHOANG CUA GRANITOID VUNG
NGOC TU, PAK TO, KON TUM

NGUYEN VAN NIEM, DO bUC NGUYEN, NGUYEN MINH LONG,
DOAN THI NGOC HUYEN, BUI HUU VIET, PANG MY CUNG

Vién Khoa hoc Dia chét va Khodng san, Nguyén Trdi, Thanh Xudn, Ha Néi

Tom tit: Két qua nghién ciru dac diém dia héa cuia molybden trong gramtozd
ving Ngoc Tu cho thay hanh vi dia héa cia nguyén 16 trong dd goc, trong cac doi
da bién déi va ddi biéu hién khodng héa rdt khac nhau. T rong da goc molybden
thé hién tinh lithophil (Mo-Ta, Mo-Nb, trdi lai, trong ddi bién doz va khoang hoa,
né thé hién tinh siderophil manh mé (Mo-Cu-Cr-Co) nhung van cé tinh lithophil
(Mo-La). B¢ tdp trung, tinh linh dong cua molybden trong granitoid Ngoc Tu kha
cao (Ktt = 4,73, V = 92,88%) va ham lwong cua no bién doi kha manh theo khing
gian. Trén co so tinh phdan doéi ding cua cdc nguyén 16 (tir dudi lén trén
BeCoCdZnVSnCuMoWBiAsCrPbBa), tinh phdn d6i ngang (co su dich chuyén Mo
vdo dung dich tao quang khi granitoid bién déi va xudt hién khodng vit
molybdenit...), dac diém phdn bé cdc di thuong dia héa (Mo, Bi, Cu) va ddc diém
dia chat (xuat hién cac khéi granitoid nho chua xudt 19), granitoid Ba Na thugc
trieong sinh khoang molybden va thuoc kiéu dia héa thudn loi sinh khodng héa
nay, cho thay kha nang sinh khodng molybden cua granitoid khu viee Ngoc Tu va

o dwdi sau co thé con.
1. MO PAU

Biéu hién khoing hoa molybden
trong granitoid khu vuc xa Ngoc Tu,
Pik T6, Kon Tum dugc mdt sd tac gia
nghién ctru so bd vé thanh phan khoang
vét, ham lugng, thanh phan dong vi va
ndéng d6 mudi trong bao thé, kha ning
sinh khoang molybden cua granitoid
trén co s& cac thanh phan nguyén to
chinh. Tuy nhién, véi céc sb lieu chua
day du va chua dong bo, thiéu tinh hé
théng nén mdi lién quan gitra khoang
hoa molybden va granitoid ¢ diy moi dé
cap rat khai quat. Pac diém dia hoa cia
nguyen t6 Mo _trong gramtmd da dugc
de cap chi yéu ¢ dang thong ké cac
tham sb dia hoéa, khoanh dinh mot sé di
thuong. Con hanh vi cta né trong boi
canh dia chat chung ciing nhu trong dé6i
khoang hoa dé luan giai tiém nang sinh
khoang molybden cua granitoid Ba Na
hau nhu chua duge nghién ctru.
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Vé&i muc dich 1am sang to diéu nay,
dé tai “Nghién ctru dic diém dia hoa cua
molybden trong thanh tao granitoid khoi
Ngoc Tu (phttc hé¢ Ba Na) lam co s¢ du
bao tiém ning khoang san molybden” dd
khao sat va ldy mau nghién ctu hé
thong tir tuéng ria va tudng trung tam,
gifta c4c pha cua granitoid, d¢i bién doi,
d6i biéu hién khoang héa molybden, cau
trac dia chat, nghién ciru chi tiét doi
quing hoa theo chiéu ngang va chiéu
sau. Pong thoi 1dy va phan tich 17 méu
da granitoid, 9 mau trong déi khoang
héa, 2 mau da bién dbi (phan tich bang
phuong phap ICP 36 chi tiéu va ICP-MS
15 nguyén t5), 4 miu khoang tuéng, 6
mau lat mong thach hoc dé xac dinh
chinh x4c cac ddi twong khi luan giai
hanh vi dia hoa cia Mo, 6 mau hién vi
dién tir quét gop phan danh gia sy ton
tai cia Mo va 5 mau phan tich thanh
phan chinh xiy dung trudong sinh
khoang Mo cua granitoid Ba Na.




Il. DPAC DIEM DIA CHAT

Vung nghién ctru thudc doi cdu tric
P6 Co, dia khdi Kon Tum, gdm chu yéu
cic da bién chit cao va cac thanh tao
granitoid phuc h¢ Hai Van, Ba Na. bay
la ving chiu anh huong cua sy dung do
gitta vi luc dia An Do (Gondwana) vao
mang Au-A, va sy tién héa cua
Paleotethys, Tethys, Paleopacific,
Pacific [2].
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Hinh 1. So' d6 dia chat viing nghién ciru.

Trong ving nghién ctru, cac thanh tao
granitoid xuyén vao cidc d4 bién chat
gneis biotit h¢ tang Tac Po (PR, #p) gay
sing héa & phan tiép xtic. Phia Pong
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Anh 1. Granit phirc hé Ba Na. A- granit porphyr twéng ria, pha 1; B - granit tudémg trung tam, pha I;

ving nghién ctru 16 thé nho granit co
chira khoang hoa molybden va déi
greisen.

a) H¢ ting Tic Pé (PR, tp): gneis
bioit, d4 phién thach anh-biotit-
silimanit-granat-cordierit, gneis biotit-
pyroxen. Trong khu vuc nghién ciru, di
cing da phién gneis biotit con gap lop
chtra pyrotin day khoang 15 c¢m, kéo dai
1,5 m.

b) Granitoid phirc hé Ba Na: Pha 1
gdém granit biotit, granit hai mica dang
porphyr hat vira dén 16n, sang mau. Pha
2 1a granit hai mica, granit alaskit hat
nho, sang mau. Cu thé ving nghién ciru
nhu sau:

1) O tuéng ria pha 1: granit porphyry
sang mau, thé hién rd cac ban tinh
felspat hat 1én dén rat 16n, doi khi dat 2
x 3 cm. Thanh phan chinh gom:
plagioclas (40-42%); felspat kali (32-
34%) c6 cau trac vén pertit; thach anh
(23-25 %) tha hinh phan b6 khong déu
trong mau, c6 chd tao dam; biotit
(~ 2%). Rai rac gip vai tam nho
muscovit khong mau dang ludi rach
(muscovit nhiét dich). Khoang vat phu
c6 vai hat zircon, monazit va apatit dang
méo mo thuong di cung biotit. Qua trinh
bién d6i: sericit hoa, chlorit hoa, epidot
hoa, muscovit hoa.

) s

C- granit pha 2. 2 Nicon. fk - felspat kali, pl - plagioclas, mc - muscovit, bt - biotit, q - thach anh.
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2) Tién vao tuéng trung tdm pha 1 gip
d4 granit sAm mau hon, cAu tao khdi, kich
thudc cac khoang vat trung binh va kha
déu gdm felspat (30-32%), plagioclas (34-
36%), thach anh (25-27%), muscovit (4-
5%), giau biotit (3- -4%) hon tudng ria.
Khoang vat phu gom orthit (4 5%), zircon
(vai hat), quéang (it) dang dang thudc tu
hinh phan b rai rac va c6 anh kim manh.
Qua trinh bién d6i: sericit hoa, chlorit
hoéa, muscovit hoa yéu.

3) Pha 2 granitoid Ba Na: felspat 1a
khoang vat tao da chu yéu trong mau
bao gdom felspat kali (38-40%),
plagioclas (28-30%), thach anh (24-
26%), biotit (3-4%), (3-4%). Khoang vat
phu trong miu co6 apatit, zircon, it
khoang vat quang.

Nhin chung, trong khu vuc gip nhiéu
biéu hién greisen hoa yéu, chlorit hoa,
argilit hoa,... (chdng chat nhau) ddi véi
da granitoid.

Vé tubi: nhiéu tac gia da xac dinh
tudi déng vi bang cac phuong phap khac
nhau (U-Pb, Rb-Sr) d6i v4i granitoid Ba
Na cho tudi Trias trung (T,); mot sé két
quéa dinh tubi Creta bang phwong phap
Ar-Ar va vét phan hach [1, 2].

¢) Pdc diém kién tao: trong khu vuc
gdp cac dut gay dia phuong, phuong a
kinh tuyén cung hé thong khe nut cat
ngang v4i phuong 4 vi tuyén, ching lam
cho da bi dap vo manh me¢. Phia tay khu
vuc nghién ctru 1a doi xiét ép khu vuec.
Phia dong c6 dat gdy PB-TN.

Hé thong khe nirt phi kién tao: gip
kha pho bién cac khe nit hinh thanh
trong qua trinh dong cing magma ma
nhiéu tic gia s dung thuat ngit
“hydrofacture”, dién hinh nhu hé théng
khe nit c6 phuong vi 250-260£75-55,
150280 & diém khoang héa molybden
Ngoc Tu hay phia trung tdm khéi
granitoid di tr Uy ban xa Pak Ro Nga
vao nui khoang 3 km (phuong 60°)...

Granitoid Ba Na thudc truong sinh
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khoang Mo, Sn [2, 5, 6]; kiéu dia hoa
cua granitoid nay thudc granit oxy hoa
cling 1a mgt trong nhiing diéu kién thuan
lgi cho kha nang sinh Mo [6, 9].

. PAC PIEM PIA HOA MOLYBDEN
VUNG NGOQC TU

1. Pac diém phan bé Mo trong granitoid
vung Ngoc Tu

Két qua nghién ciru clia dé tai cho thay,
ham luwong trung binh cua Mo trong
granitoid Ba Na vung Ngoc Tu 1a 4,73 ppm
va murc d bién thién ham lugng cao (V =
92,88%); hé sb tap trung K= 4,73 (Bang 1).

Tu trung tdm ra phan ria cia khéi,
ham lugng Mo cung Cu, Cr, W ¢6 xu
hudéng giam nhung ham lugng Sn ting
(Hinh 1a).

Ham lugng Mo va cac nguyén tb lién
quan thé hién theo cic d6i nhu sau: D6
xiét ép kién tao khu vuc c6 ham lugng
Mo giam thap nhét (1,31 ppm); ting cao
& doi dap vd kién tao dia phuong co biéu
hién giau khoang vat cua flo (7,74 ppm) -
day la khu vuc gap nhiéu mach thach
anh xuyén cat da pha 1 granitoid Ba Na;
dén pham vi ddi bién ddi greisen hoa va
thach anh hoa (ving xi Pak Ro Nga -
Ngoc Tu cti) ham lugng Mo cling tang
1én so voi da gbc (tudng trung tdm va
ria) (2,34-2,50 ppm); pha 2 granitoid Ba
Na c6 phan cao hon pha 1, dac biet co
diém dat 13,80 ppm (gan dsi tiép xic
gitra granitoid va da bién chat). Cu va
Sn ciing phan bd tuong tu nhu tai déi
greisen, ham luong cua chung trdi hon
hin d4 gbc trong khu vuc (Hinh 2).

Nguyén t6 Mo trong granitoid Bél Na
ving Ngoc Tu chi ¢ tuong quan yeu VUI
Ta va Nb. Ngoai ra, c6 moi quan hé rat
phurc tap gilta cac nguyén t6 vi lugng khac
nhu: B-W-Be, W-Pb, Cu-Li-Ta, Cu-Sn-Cr,
Zn-Cr, Pb-V-Y, Sn-Ce, Pb-Ce, Ba-Ce, Nb-
Sc, Sc-V, Sc-Y, Sc-Zn, La-Li, La-
Sr...(Bang 2). Nhu vay, ¢ day co sy tuong
quan gitta nhom chalcophil-lithophil,




chalcophil-siderophil, lithophil-siderophil,
lithophil siderophil-chalcophil; nhung
chu yéu la cac cap twong quan doi, cling
co the noi cac nguyén to nay dang ¢ trang
thai rat linh dong; thuc té dién tich nghién
ciru c6 ham lugng kha cao Bi, Li (Bang
1), F (2420 ppm trong granitoid [2]) cung
cac hién tugng chlorit hoa, muscovit hoa,
epidot hoa, sericit hoa phd bién sé& 1a diéu
kién gitip Mo tao phtrc. W, Cu tuong quan
voi chat boc; Sn tuong quan véi nguyén
t6 ngudn vo (Ce) va tuong quan nghich
voi nguyén t6 Pb (chalcophil, rsapp = -0,7)
kha phu hop...

- Bién thién ham luong nguyén té Mo
va cdc nguyén td tao quang con dugc thé
hién rat rd tir da granit hat nho sang da
granit bi bién d6i greisen hoa sang mau
hon, hat thé hon, cu thé nhu sau: d6i da
granit hat nho, sim mau c6 ham lugng
cac nguyén td Mo, Cu, Co, Ni, V, Cr,

Bang 1. Tham sé dia héa cia Mo va mét sé

Ta, Nb, B, Be, Bi cao hon d&i1 granit bi
bién doi greisen hoa. Nguoc lai, céac
nguyén t6 Ba, Li, Sc, Sn, W, Sr, Y, Pb,
Zn lai giam trong dd&i granit hat nho,
sam mau (Hinh 3a, b).

Vé di thuong dia héa: vanh phan tan
ctia Mo bao quanh diém khoang hoa Mo
Ngoc Tu va mot phan pha 1 granitoid
Ba Na (ving Ngoc Tu - vugt qua Dik
Tram), toan by pha 2 granitoid Ba Na
kéo vé phia dong; xa hon la vanh phan
tan cua Bi va xa hon nita (phia PDB
diém khoang hoéa molybden) la vanh
phén tan cia Cu. Pong thoi, vanh phén
tan cua Mo bao quanh vanh phan tan
cta Bi va Cu. Mit khac, vé béi canh dia
chét chung thi trong ving c6 nhiéu khéi
granitoid nho trong da phién két tinh va
chua 16 hodc 19 rat it. Do d6, mic do
boc mon déi Cu-Mo-Bi ¢6 thé chua cao.

nguyén té lién quan trong granitoid viing

Ngoc Tu
3 ] Tri so Clark da
Nguyén TS gap Max Min o . 3 e

@ (%) (ppm) (ppm) TB (ppm) V (%) Ktt acid (\;|9n602g)radov,
Cu 100 59,7 14,8 29,89 35,19 1,49 20
Li 100 100,8 155 65,32 39,27 1,63 40
Mo 53 13,8 - 4,73 92,88 4,73 1
Sn 94,1 35,6 - 22,55 30,13 7,52 3
W 52,9 130,7 - 31,20 73,72 20,80 1.5
Bi 353 922,1 - 28,80 68,21 2879,72 0,01

1000 - —

—e— Mo
E —®- Sn
8 -4-W
= 100 *.
g.
1

Doi xiét ép  Doi dap Pha 1 Dai thach baoi
kién tao v kién tuéngria  anh héa greisen
khu vuc tao, biéu hoa

hién giau F

Pha 1

Pha 2 gan

Pha 2

-

Lan can

tuéng dai tiép diém Mo

trung tam xuc

Hinh 2. Bién thién ham lwong Mo va mot 50 nguyeén 16 theo cdc tudng,

pha, cac déi bién doi, déi kién

tao va biéu hién khodng héa.
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2. Pac diém phan bé cua Mo trong déi
biéu hién khoang héa molybden

* T -0,5 m dén khoang -7 m (doi 1,
1), thanh phan khoang vat quing chu
yéu gom: molybdenit, wolframit, sheelit.

Hiém gap co bismut tu sinh, sphalerit,
pyrotin [2, 8]. Molybdenit ton tai & bé
mat khe nut cung ria doi greisen hoa, hat
16n. Tai d6i nay, hau nhu chua quan sét
thay molybdenit xAm tan trong nén da

Tha yéu la  pyrit, chalcopyrit, oranitoid bién ddi (khac voi déi II0)
arsenopyrit, galenobismutin, fluorit. (Anh 2a).
70 1~ 350 + —+— D4 granit hat lon,
a ) ) sang mau bi bien
60 - ) s ¢ ]:)a gamt he:1t 300 A b) doi greisen hoa
1@, .s'angﬂx.nau ® D4 granit hat nho,
E 50 A L4 bi bién doi —~ 250 1 g sam mau
o / \ greisen hoa =
< 40 - . ' B Dagranithat £ 559 |
g . / \ nho, sAm mau g
= 30 A ' ' é 150 A
E \ ©
T 20 - ,’ s T 100 |
A —s
10{K = ,/ !o * /’ 50 -
- k!
O T T T T 4 T T T T T 1 0
B Be Bi Co Cr CuMo Nb Ni Ta V Ba U Fa o Qo Sl LY 4

Hinh 3 a,b. Biéu dé bién thién ham heong Mo va céc nguyén 16 lién quan tir d6i da granit sang mau
hat lom bi bién doi greisen hoa dén doi granit hat nho, sam mau hon trong khu vuc doi khoang hoa
molybden Ngoc Tu.

Bang 2. Hé sé twong quan giira cac nguyén té trong granit Ba Na ving Ngoc Tu

(17 mau)

B Ba Be Ce Co Cr Cu La Li Mo Nb Pb Sc Sn Sr Ta V W Y
Ba 033
Be 052 030
Ce 015 077 013
Co 042 058 002 050
Cr 0,08 -0,13 0,17 0,13 -0,43
Cu 023 0,13 0,12 0,02 008 055
La 012 027 037 003 0,15 -050 -0,27
Li 018 0,15 017 0,18 020 002 052 043
Mo 008 0,15 -021 0,23 -027 0,13 0,12 040 027
Nb -017 -057 062 0,40 -0,15 0,00 -0,12 -0,30 -0,10 048
Pb 020 023 007 048 008 055 012 -062 067 -032 -030
Sc 050 -030 080 -0,12 0,03 0,25 010 -053 028 018 068 018
Sn 003 005 008 052 025 042 040 017 002 013 025 030 025
Sr 005 -047 015 0,72 -0,13 -032 013 057 052 -018 0,08 -070 -0,20 -0,30
Ta 022 008 012 020-0,13 020 042 028 083 047 005 -048 -0,17 032 007
vV 003 037 038 0,13 020 063 035 053 025 027 023 060 065 0860 -028 0,17
W 061 014 056 0,18 -0,18 0,31 -008 0,39 -049 -028 -054 063 -0,33 -0,13 -0,48 -0,44 0,09
Y 002 002 052 032 0,17 028 038 051 -068 005 030 060 063 023 -0,70 -037 062 0,16
Zn 063 022 022 025-002 062 035 018 002 012 022 023 062 032 023 025047 -0,16 037

* O d6i -12 m dén khoang -17,5 m (dé6i
I11), khoang vat molybdenit phan bb & hai
vi tri khéc nhau: 1) Dang vay kich thude
kha 16n (tuy nhién nhé hon d61 I, IT) bam
theo mit khe niit - ria mach greisen (Anh
2¢); 2) Trong nén da bién d6i muscovit
hoéa, sericit hoa, chlorit hoa, sét hda (Anh
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2b, d) - biéu hién vi mach, molybdenit hat
nho dang soi, vay, xen kep giita cac tim
phi quing va rai rac trong nén da gan
mach greisen; trong nén da granit hat nho
hiém gip hon, vai hat molybdenit c& hat
0,05-0,1 mm trén nén thach anh, chira Pb
(0,22%) (Bang 4).




- Trung tam mach greisen (d6i 1l -  Bi tu sinh, ilmenit chira hematit dang
Anh 2e) khodng vat quing gom: tich dung dich cting. Piéu dang quan
chalcopyrit,  pyrit, sphalerit (chira tdm & day, molipdenit khong di cing céac
chalcopyrit dang tach dung dich cing), khoang vat nay. Thanh phin mét sb
arsenopyrit, galenobismutin, bismutin, khoang vat quing nhu Bang 5.

Anh 2. A, B, C D, E. Thanh phan khodng vit quang tai d6i Il (~-17,5 m) khu vuec biéu hién khoang hoa
moilpden ¢ Ngoc Tu. Anh ld.e - INicon, 50x; Mo - molybdenit,
chp-chalcopyrit, Bi -bismut ty sinh, Gb - galenobismutin.

Bang 3. Thir tw thanh tao khoang vat quiang “d&i lll” tai diém khoang héa molybden trong
granitoid khu vwec Ngoc Tu

Khoang vat/Giai doan | Il [l
Phi quang
Pyrit
Arsenopyrit
Sphalerit ~______________
Chalcopyrit
Galenobismutin
Bismut tw sinh
Molipdenit
llmenit  ______________
Hematit
Pyrotin
Bismutin

Bang 4. Thanh phan don khoang molybdenit hat nhé trén nén thach anh trong da
granit tai diém khoang héa molybden Ngoc Tu (phan tich hién vi dién tir quét)

Thanh phan (%)

Mo S Pb Téng
Khoing vat
Molipdenit 59,86 39,32 0,22 99,40
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Bang 5. Thanh phan don khoang pyrit, chalcopyrit, bismutin trong mach greisen
tai diém khoang héa molybden Ngoc Tu (phan tich hién vi dién tl quét)

Thanh phin
°A))

Fe Cu
Khosang vat
Pryt 46,25
Bismutin 30,10 34,78
Chalcopyrit

Pb Bi S Mo  Tong
53,35 - 99,70

34,70 - 99,58

2,76 77,55 19,44 - 99.75

Nhu vay, wolframit, sheelit chi gap ¢
phia trén vom thé granitoid; phia dudi
hién tai ham lugng molybdenit tang Ién,
kich thirc cac tinh thé khoang vat giam
va chua phat hién thdy wolframit,
sheelit, casiterit. Molybdenit khong tap
trung trong mach greisen giau sulfua
(chalcopyrit, pyrit, sphalerit,
galenobismutin...), tac chung khong
cong sinh véi nhau ma hinh thanh ©
nhirng giai doan khac nhau, tach ra cac
doi. Khi phan tich don khoang pyrit,
chalcopyrit, bismutin ciing chua phat
hién thdy sy c6 mat ciia Mo. Molybdenit
& day ciing c6 thé hinh thanh & cac giai
doan khac nhau.

T6 hop khoang vat quing trong déi
khoang héa molybden gom: wolframit,
bismut, fluorit, sheelit, casiterit va cac
sulfua khac s& ddc trung cho phan trén
than quang (Ivanov V.V, 1997 [3]).

* V& dic diém dong vi bén va nong
do mudi bao thé: dic trung cho nguén
magma, nhung van biéu hién cua ngudn
hdn nhiém (8S** = -0,9 - +4,1%0; nong
doé NaCl = 3,3-10,5% [8]).

* Nhiét do thanh tao: 256 - 327°C va
358 - 415°C tuong ung véi hai giai doan
thanh tao (thach anh turmalin va greisen)
[2]. Su xuét hién cua fluorit, chlorit...
con biéu hién cua giai doan nhiét do thép
hon.

68

* Tudi khoang hoéa: thudc giai doan
Trias (234,1 Tr.n - T») [8].

3. Dac diém dia hoa nguyén t6 Mo va cic
nguyén to lién quan trong dé&i khoang héa

Trong d6i khoang hoéa molipden, Mo
c6 tuong quan véi Cu, Co, Cr, W, La
(Mo-Cu-Co-Cr; Mo-W, Mo-La) (Bang
6). Mo tuong quan am véi Y. Mo ¢
twong quan yéu v6i Sn nhung Co lai
tuong quan chat ché€ véi Sn, Cr cling ¢0
tuong quan voi Sn, mat khac, Sn lai ¢
hanh vi trai ngugc véi Pb (nguyén 6
chalcophil). Mo trong glal doan nay luon
di cung nhom nguyen td thé hién tinh
siderophil manh nhat. Diéu nay c6 nghia
rang, qua trinh bién d6i d4 vay quanh va
tao khoang molipden ¢ vi tri hién tai c6
su tham gia cua vat chat ngoai lai, hodc
ca ngudn sau. Sn c6 tuong quan am voi
Pb, V, Ni va tuong quan duong vGi chat
bde (B) 1a hop 1y vi Sn ¢6 ngudn vo.

Tinh phan d6i ding tr dudi 1én tai
diém khoang héa molipden Ngoc Tu,
bak To, Kon Tum:
BeCoCdZnVSnCuMoWBiAsCrPbBa
(Bang 7).

- Trén Hinh 3a va Bang 6, Cu va Sn
nam & phia duéi Mo, nhung ham lugng
Cu thi cao (TB = 1527,15 ppm), con Sn
thi thip (TB = 56,23 ppm). Trong khi
d6, W c6 ham lugng rat cao (TB =
14.758,08 ppm).



Tinh phan d6i theo chiéu ngang (tinh
tir dé1 khoang héa molybden hién tai ra
phia ngoai khoang 300 m), Mo va da
phan cac nguyén tb quang giam, chi co
Sn-Co tang (Hinh 4b).

- Theo su bién thién ham luong, Mo
va nhiéu nguyén to lién quan (Cu, Co,

Ni, B, Sn, Zn, Bi, Li) trong d6i biéu hién
khoang hoéa molybden ting ham lugng
khi xubng sau (Hinh 5); cung véi nd co

sy tang cac khoang vat quédng
(molybdenit, chalcopyrit, pyrit,
sphalerit, galenobismutin, bismust tu
sinh...).

Bang 6. Hé sé twong quan gilba cac nguyén té cua déi greisen va khoang héa molybden
(dién tich ~ 20 m x 70 m), khu vwrc Ngoc Tu (9 mau)

Mo Ag B Cu W NI  Co

Be Pb 2Zn La Y Ba Bi Sn WV

As <015

8 0,10 -0.30

Cu 057 -0.25 -0.10
W 050 048 017
Ni  -0.17 -0.03 -0 28
Co 050 -008 034
Be -0.21 0,51 009 -058
Pb 0,18 000 -0.72 -0,10
Zn 0,23 040 043 -0,15
La 060 0,10 033 -0.71
Y -0.42 -043 037 -048
Ba 020 -038 045 -0.18
Bi -0.14 029 004 -081
Sn 030 -0.17 052 0238
V<013 -0.40 008 080
Cr 067 0866 033 053

0.30
0.40
057

0.02
-0,37 0.03
001 -0.28
0,12 0,32
-0,55 -0.07
-0.47 -0,25
-0.67 007
-0,31 -0,30
-0,08 -0.45
-0.30 -0.43
-0.03 062
g.21 028

-0.43
022
012
-0.10
-0.10
0.25
-0.29
072
013
Q.43

0.14
-0.04
0.29
-0.14
-0.18
082
-0.31 -0,53
0.14
042 009

0.18
0,08
0.25
0,20
0.09

o.08
072
0.60
0,19
o.03
0,1
0.03

Q.50

025 o021
046 0,11
000 -0.28
-0,35 -0.15
0.08 -0.31

011
042
012
0,14

-0.06
£.78 0,12
0.30 0.53 0,33

-0,20

Bang 7. Chi sé phan d&i va ham lwong trung binh cta cac nguyén t6
tai d&i biéu hién khoang héa molybden Ngoc Tu, Pak T6, Kon Tum

ik Chi s6 phan déi Ham lwrgng TB
Nguyén to
1(-0,5 m) 11 (-7 m) III (-17,5 m) (ppm)

As 0,008 0,001 0,0060 23,25

Ba 0,225 0,001 0,0528 202,95

Be 0,001 0,000 0,01192 23,08

Bi 0,016 0,012 0,0061 214,80

Cd 0,0006 0,0001 0,00277 6,70

Co 0,001 0,000 0,0023 5,78

Cr 0,012 0,001 0,0037 27,05

Cu 0,375 0,026 0,5264 1527.15

Mo 0,226 0,088 0,2717 2069,93

Pb 0,042 0,000 0,0078 38,63

Sn 0,010 0,001 0,0205 56,23

A% 0,007 0,001 0,0150 40,70

W 0,043 0,868 0,0084 14758,08

Zn 0,03 0,003 0,0647 173,75
IV. KET LUAN héa, muscovit hoa yéu so véi da bi

Ham luong Mo (Cu, Sn) cao & dai
greisen hoa, thach anh hoa, d6i dap vo
kién tao. Mo ting ham luong tur tudng
ria vao tudng trung tam. Trong pham vi
hep, Mo ting cao dbi v&i granitoid co
hién twong chlorit hoa, epidot hoa, sét

greisen hoa.

Trong d4 gdc thé-hién tinh lithophil
(Mo-Ta, Mo-Nb) toan khu vuc nghién
ciru va pha 1 granitoid Ba Na (Mo-W-
Nb); trong pha 2, Mo thé hién tinh
chalcophil - lithophil - siderophil.
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Hinh 4. Biéu do bién thién ham lwong Mo va cac nguyén 16 theo dg sau (A) va chiéu ngang (B) tai doi
khodng hoa molybden Ngoc Tu.
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& trong khoi granitoid, viing

Trong d6i bién d6i va khoang héa Mo
thé hién tinh siderophil manh m& (Mo-Cu-
Cr-Co) nhung van c6 tinh lithophil (Mo-
La), dac trung cho nguodn siu, dong thoi
co nguon vo, phit hop véi dic diém dia
hoa dong vi bén S.

Quang molybden & Ngoc Tu c6 quan
hé khong gian (trong granitoid) va thoi
gian (T,) v6i granitoid Ba Na. Pic diém
dia hoa cia Mo va cac nguyén td dac
trung cho mic d§0 boéc mon thap.
Molybdenit di cing t6 hop khoang vt
quang wolframit, bismut, fluorit, sheelit,
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Hinh 5. Bién thién ham heong Mo va mét s6 nguyén 16 theo d¢ sdu trong doi khoang héa molybden
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Ngoc Tu, Pak Té, Kon Tum.

casiterit va cac sulfur khéac s€ dic trung
cho phan trén than quing. Molybdenit co
thé hinh thanh & cac giai doan khac
nhau, khong hoan toan lién quan dén
bién d6i greisen hoa.

Khu vuc Ngoc Tu co trién vong
khoang hoa Mo. Ngoai ra, con cé kha
nang sinh Sn, Cu.
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SUMMARY

Geochemical characteristics of molybdenum and metallogenic possibility of
granitoid at Ngoc Tu area, Dak T6, Kon Tum

Nguyén Vin Niém, D6 Dirc Nguyén, Nguyén Minh Long,
Doan Thi Ngoc Huyén, Bui Hitu Viét, Dang My Cung

Geochemical characteristics of molybdenum in granitoid at Ngoc Tu area are

quite complicated from bedrock to alteration zones and mineralization one as well.
Molybdenum in the bed rock expresses lithophil character (Mo-Ta, Mo-Nb). In the
alteration and mineralization zones, molybdenum is of strong siderophil character
(Mo-Cu-Cr-Co) but still having lithophil (Mo-La) one. Concetration level of
molybdenum in the granitoid is relatively high (Ktt = 4.73), at the same time its
mobility is very high at the Ngoc Tu area (V = 92, 88%); there is strong alteration of
content in the space, high content of volatile matters is appeared, etc). On the basis
of element zonation in vertical (upwardly Be Co Cd Zn V Sn Cu Mo W Bi As Cr Pb
Ba), and in lateral (There is a shift of Mo into ore-forming solution when granitoid
altered and molybdenite appeared, etc), distribution characteristics of geochemical
anomalies (Mo, Bi, Cu) and geological characteristics (appearance of unexposed
small-sized granitoid massifs), Ba Na granitoid is belonging to molybdenum
metallogenic field and geochemical type favourable for this mineralization, which
indicates that the deep metallogenic possibility of molybdenum might be existed.

Nguweoi bién tap: TS. Mai Trong Tii.
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