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Tai khu vuc La Vi ving Dic Phé - Sa Huynh, cac than quang thé hién ¢ dang tap hop cac mach pegmatoid
chura liti phan bé tap trung trén dién tich chirng 40km2. Trong quing, Li ton tai trong nhom khoang vat mica
chua liti, chu yeu la lepidolit cong sinh chat ché voi albit, topa, cassiterit, tantalit-columbit déc trung cho
kiéu mo nguon goc cong nghiép la pegmatit granit kiéu Na-Li, phu kiéu Pegmatit lepidolit va gom 3 kiéu
quang: Li, Li-Sn va Sn. Ving nghién ctu trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang
nén cac thanh tao dia chét bi bién chat trao d6i manh mg, phuc tap nhidu giai doan chdng 1én nhau trong
cling mot cau tric khéng ché quang. Két qua nghién ciru cho thay c6 it nhat 3 qué trinh bién chat trao ddi
xay ra trong 3 giai doan: kiém hoa (anbit hoa, microlin hod), greisen hoa va bién doi nhiét dich nhiét do
trung binh dén thap Dung dich tao khoang c6 nguon goc magma nguyén sinh nhung da bi hdn nhiém do
céc hoat dong kién tao, cac hoat dong bién chit trao doi xay ra manh mé trong ving nghién cau. Cac két
qua phén tich dong vi cho thay tudi thanh tao quang liti va da granitoid phtic hé Sa Huynh 1a twong dwong
nhau, cling tudi thanh tao vao Permi mudn dén Trias sém (Ps-Ty)..

Tirkhoa: Liti; LaVi; Dtc Pho-Sa Huynh.

1. Pat vén dé

Liti 12 mot kim loai hiém rat c6 gia tri, duoc sir dung rong réi trong nhiéu linh vuc khéc nhau: céng nghé
hang khong vii try, dién, dién tir; cong nghé moéi truong, hat nhan, hoé chét, luyén kim, y, dugc. .. Cac kiéu
mo6 cdng nghiép kim loai liti trén thé gisi da phat hién bao gom: pegmatit granit kiéu Na-Li; mo nhiét dich
khi thanh; mo mudi tram tich; sét hectorit. Trix lwong liti trén thé gisi khoang 13 triéu tan (Keith Evans R.,
2008).

Trong cac kiéu mo cong nghi¢p, kiéu mo pegmatit granlt Na-Li rat cé gia tri, day ngudn cung cp liti
chu yeu, ngoai ra con c6 thé thu hoi cac khoang san gia tri khac nhu Be, Ta, Nb, Sn, Rb, Cs,...“Sy thanh
tao cac khoang vat liti gin lién véi cac qua trinh bién chét trao d6i trong pegmatit. Hon nira, trong tién trinh
bién chat trao doi dwoc dic trung bai sy thay thé qua trinh bién chat trao d6i K boi qua trinh bién chat trao
d6i Na, va sau d6 1 qua trinh bién chét trao d6i Li” Theo Tatarinov va Kariakina (1975) (Franco Pirajno
(2009).

Céc than quang liti trong viing nghién ctru c6 nhimg nét kha dic trung cho kiéu mé pegmatit granit kiéu
Na-Li, phu kiéu pegmatit lepidolit: khoang vat liti chinh 1a lepidolit, cic khoang vat c6 ich di kém la
cassiterit, columbit, tantalit,... Qu4 trinh tao khoang gan lién vai cac qua trinh bién chat trao ddi kiém héa
(anbit hoa, microlin hod), greisen hda. Thoi gian thanh tao vao Permi muon dén Trias s6m (Ps-Ty).

2. Pic diém thanh phan vat chat

Céc than quing phan bd trong d phién két tinh thudc phirc hé Kan Nick, gin ranh gidi tiép xuc voi cac
thanh tao granitoid phire h¢ Sa Huynh. Kich thudc dai tir 200 - 600m, bé day trung binh tir 0,6-4,8m. Phuong
kéo dai chu yéu la tay béc - déng nam. Chung cdm chu yéu vé tay nam vai goc déc tir 40-75°, c6 khi cim
thang dtng hodc bi udn dao nguoc. Hinh thai cac thn quang chu yéu dang mach, mach phén nhanh, chudi
thdu kinh, dang 6, d¢i vi mach. Céu trac than quing c6 su phan déi bao gdm cac dai, thiu kinh, 6 c6 mau
sic, kich thugc va thanh phan khoang vat khac nhau: phan giita 1 cac dai thau kinh thach anh, albit, lepidolit
tinh thé 16n, ra hai bén 1a cac dai, thiu kinh thach anh, albit xen cac vay nhé lepidolit, chuyén ra ngoai 1a
phﬁn mach c6 cu tao dic sit, thanh phén chu yéu 14 albit tinh thé nho, thach anh vi tinh va lepidolit dang
vay nhé mau tim nhat. Can cir thanh phan c6 ich va gia tri cong nghiép cua ching trong cac than quing, cb
thé phan chia ra cac kiéu quang nhu sau: quing Li, quang Li — Sn va quing Sn.

2.1. Pdc diém thanh phan khoang vt
2.1.1. Cac than quang Li

*Tac gia lién hé:
Email: ngoctinhdcO8@gmail.com
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Thanh phan khoang vat chu yéu la: thach anh 10-40%, lepidolit 15-42%, albit 30-75%, topaz 0-6%;
khoang vat quang: casiterit tir mot vai hat dén <0,5%, pyrit it, hematit it. Ngoai ra con c6: polylitionit:
K(AIFeLi)(SizAl)O10(OH)F, zinwaldit: KAI(FeLi) (SisAl)-O10F», taeniolit Kos(Mg,Li)3-SisO10F, tantalit-
columbit, beryl, cryzoberyl, amblygonit (LiAIPO4F)-montebrasit (LiAIPO4OH), goyazit SrAls;(PO.).
(OH)s.H20, herderit CaBe-PO4(F,OH), granat, monasit, zircon, turmalin, apatit.

T4 hop cong sinh khoéng vat (THCSKYV) dic trung: albit + thach anh + lepidolit+topaz. Hién twong bién
d6i cha yéu 1a albit héa, ¢ phan ria cac mach quang bi bién doi greisen héa yéu (Hinh 2. a).

2.1.2. Céc than qugng Li-Sn

Thanh phan khoang vat chi yéu Ia: thach anh 23-50%; lepidolit 10-40%, albit 23-50%; felspat kali 0-
5%, topaz 0-3%. Ngoai ra con c6 hornblend, epidot, pyroxen, zircon, monazit, granat, turmalin, sphen,
apatit. Khoang vt quang co casiterit, tantalit - columbit, beryl + cryzoberyl.

THCSKYV dic trung: albit + thach anh + lepidolit + topaz + casiterit, ddc trung cho qué trinh trao doi
thay thé kiém sau magma nhiét do cao. Céc than quang Li-Sn ¢ thanh phan thach hoc dic trung 1a cac da
bién doi albit hoa, greisen hoa chua Li va Sn. Hién twong bién ddi cha yéu la greisen hda (Hinh 2. b).

2.1.3. Cac than qugng Sn

Céc than quang Sn c6 thanh phan dic trung 1a da bién ddi greisen hoa chira Sn. Thanh phan khoang vat
cha yéu 1a: thach anh 20-70%; muscovit 10-35%, felspat kali 10-15%, plagioclas 5-30%. Ngoai ra con c6
biotit, octit, turmalin, zircon, apatit, anatas, granat, monazit. Khoang vat quang casiterit, tantalit-columbit.
THCSKYV dic trung: thach anh + muscovit + casiterit (Hinh 2. c, d).

2.1.4. Ddc diém khoang vt chura liti

Khoang vat chua liti gdm chi yéu 1a lepidolit, ngoai ra con cé: polylitionit, zinwaldit, taeniolit,
amblygonit - montebrasit.

a-Mdu Lm294: t6 hop thach anh + albit + b- Mdu Lm352/2: té hop Lepidolit + casiterit
lepidolit trong albitit trong pegmatit albitit — greisen

Pz, >
v e N

8
R T
c- Mdu Lm192: thach anh+muscovit trong da d- Mau KT.192: cassiterit trong dé bién doi
biéen doi greisen hoa _ greisen hoa

Hinh 2. Anh chup cac khoang vt trong mau

Lepidolit khong mau dén tim nhat, phot hong, ¢d chiét suat va mau giao thoa thap hon muscovit. Thuong
c6 dang gia canh hoa hong hay dang quat xau. Thanh phan héa hoc cua cac khoang vat lepidolit: Li,O 4,65-
4,96%, SiO, 47,15-57,62%; Al,03 25,12-32,07%; Na,O 0,27-4,1%; K,0 6,45-9,28%; MgO 0,04-0,07%; F
0,901-8,705%. Pang chu ¥ 1a ham luong kha cao caa Rb;O 0,598-2,415%, Cs,0 0,036-0,357% (d4y I
nhiing kim loai rat c6 gia tri va c6 kha nang thu hdi trong qua trinh ché bién quang liti).

2.1.5. Pdc diém bién doi dd vdy quanh
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Vung nghién ciru trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang nén cac thanh tao dia
chat b bién chat trao d6i manh m&, phirc tap nhiéu giai doan chdng 1én nhau trong ciing mot céu triic khong
ché quing. Két qua nghién ciru cho thay co it nhat ctia 3 qua trinh bién chat trao ddi xay trong 3 giai doan:
kiém hoa (anbit ho, microlin hod) greisen hoa va bién doi nhiét dich nhiét d¢ trung binh dén thép (sericit
ho4, thach anh ho4, chlorit hod) (Duwong Ngoc Tinh, 2017; Duong Ngoc Tinh va nnk, 2018).

2.2. Pdc diém thanh phdan héa hegc
2.2.1. Céc than quang Li

Thanh phan héa hoc céc than quang Li duoc thdng ké trong Bang 1. trong d6 nguyén t6 chinh 1a Li, cac
nguyén té di kém gém: Rb, Sn, Ta, Nb, Be. Liti (Li): 12 nguyén t phé bién nhat, ham luong Li,O trong cac
mau tir 0,10% dén 1,72%, trung binh 0,82%. Nguyén t6 c¢6 ich di kém rat c6 gia tri 12 Rb véi ham luong dao
dong trong khoang 798-4320ppm, trung binh 2638ppm. Trong loai quang nay Li c6 quan hé twong quan kha
rd rang vai Be, Nb, Ta, dic trung cho kiéu quang pegmatit kim loai hiém.

Bang 1. Thong ké ham lwong c&c nguyén té trong than qugng Li

c Ham lwgn . Ham lwgn m
Théng s6 i Ham lugng ppm (AAS) (1CP. M3

thong ke Li-O Sn Be | Nb | Ta | Ce | Ga | La | Sr Y Rb Cs | U | Th

Nhonh4t | 010 | 0,03 | 10 | 13 | 10 | 4 | 12 | 7 | 12| 3 | 798 | 42 | 4

Lonnhat | 1,72 | 0,19 | 227 | 104 | 104 | 128 | 54 | 98 | 97 | 29 | 4320 | 382 | 75

Trung binh | 0,82 | 0,07 | 122 | 57 | 49 | 33 | 29 | 31 | 39 8 | 2638|194 |31 | 3

2.2.2. C4c than qugng Li - Sn

Thanh phan héa hoc cac than quang Li dugc thong ké trong Bang 2, trong d6 nguyén t6 chinh 1a Li va
Sn, cac nguyén té di kém gébm: Rb, Ta, Nb, Be.

Liti (Li): 12 nguy@n té ph bién nhat, ham lwong Li,O trong cic mau thay doi tir 0,08% dén 2,04%, trung
binh 0,69%. Thiéc (Sn): la nguyén té phé bién nhung ham lugng bién ddi rat khong déu tir 0,04% dén
4,93%, trung binh 0,52%. Trong loai quing nay Li c6 twong quan nghich véi Sn, Be, Nb, Ta; Sn ¢6 twong
quan chat ché véi Ta va Nb cho thiy trong qua trinh greisen hoa ham lwong Li ¢6 xu thé giam, trong khi
d6 Sn, Ta, Nb tang lén r0 rét.

Bdng 2. Thong ké ham lwong cdc nguyén t6 trong than qudng Li-Sn

Théng s6 Ham lugng (%) Ham lugng (ppm)

thong ké Li2O Sn Be Nb Ta Ce | Ga | La Sr Y
Nho nhét 0,08 0,04 5 8 10 4 14 4 8 4
Lén nhét 2,04 4,93 928 | 386 | 406 | 189 | 56 | 138 | 240 | 25
Trung binh 0,69 0,52 192 | 86 82 28 32 20 40 6

2.2.3. C4c than quang Sn

Trong loai quang nay, nguyén té chinh Ia Sn, cac nguyén t6 di kém gom: Li, Ta, Nb, Be. Ham luong Sn
dao dong tur 0,06% dén 5,77%, trung binh 0,62%. Trong loai quang nay Sn thé hién méi twong quan rat
chat ché véi Nb va twong quan vé6i Ta, Be.

Bang 3. Thong ké ham heong cdc nguyén t6 trong than qudng Sn

Théng sé Ham lwgng % Ham lwgng ppm

thong ké Li.O sn Be | Nb | Ta | ce | Ga| La | sr| v
Nho nhét 0,01 0,06 5 5 10 7 8 8 6 4
Lén nhét 0,68 5,77 272 | 165 | 322 | 93 65 | 178 | 95 | 22
Trung binh 0,11 0,62 95 53 45 43 29 50 | 31 | 11

2.3. Piéu kign hoa-ly thanh tgo qugng liti
2.3.1. Nguon goc dung dich teo quang

Phan tich ddng vi 80 & 3D trong khoang vat thach anh ctia pegmatit chira lepidolit phuc vu xac dinh
nguon dung dich tao quang. Mau dugc gia céng, phén tich tai Truong Dai hoc Khoa hoc Dia chat Trung
Qudc (Bic Kinh) va dugc xir 1y trén biéu d6 808-3D (Sheppard 1986), dé xac dinh ngudn gbc cta nudce
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trong dung dich tao khoang. Két qua cho thdy thanh phan 30 kha 6n dinh trong khoang 6,5+7,3%o, 8D
dao dong manh tir -70 + -116%o. Biéu d6 twong quan cho thdy c6 1 mau roi vao truong nudc magma con
cdc mau khac nam & truong nuéc trung gian. Két hop voi cac két qua nghién cau khac, nhét la két qua
nghién ctu cac qua trinh bien chat trao doi trong ving co thé nhan dinh rang dung dich tao khoang ¢ nguon
goc magma nguyén sinh nhung da bj hon nhiém do céac hoat déng kién tao, cac hoat dong bien chat trao doi
xay ra manh mé trong vung nghién cuu.

2.3.2. Cdc giai dogn tao khoang

Tong hop céc két qua phan tich bao thé cho thay c6 3 khoang nhiét ¢ nhu sau: tir 617-520°C; 445-
360°C; 320-195°C (Duong Ngoc Tinh, P4 Vian Nhuan, 2016).

Trén co s& tong hop cac két qua phan tich, trong ving ¢ thé chia ra 3 giai doan tao ngi sinh. Trong d6
tao khoéng liti nam trong 2 giai doan 1 va Il.

- Giai doan I: hinh thanh cac mach pegmatit chua liti, 6 thanh phan cha yéu: thach anh felspat, mica
kich thudc 16n, hinh thanh khoang héa Li. THCSKYV dién hinh 1a: Thach anh-albit-lepidolit (thé hé 1). Giai
doan nay c6 su bién chat trao doi kiém, trong d6 bién do6i microlin hoa xay ra trudc va bi qua trinh albit hoa
chdng Ién. Tiép theo qua trinh albit hoa 12 qué trinh bién chét trao ddi tao quang liti.

- Giai doan II: déy la giai doan bién chat trao ddi greisen hoa (bién chat trao d6i K muon) chu dao lién
quan dén khoéng hoa thiéc. Cac thanh tao bao gdm mach thach anh felspat c6 kich thuéc khac nhau, xuyén
cit, gam mon, thay thé cé4c thanh tao giai doan I. Bién ddi nhiét dich canh mach dién hinh Ia greisen hoa
lién quan chat ch& vai quang thiée; cung vai ching 1a albit hoa (albit thé hé 2), gay bién ddi cac thanh tao
giai doan | va tai to hop cac khoang vat albit, mica chua liti c6 kich thuéc nho nhon. Cac bién ddi nay co
xu huéng phé huy va lam nghéo quang liti. THCSKV dién hinh 14 thach anh + albit (thé hé 2) + lepidolit
(thé heé 2) + topaz + cassiterit.

- Giai doan I1I: La giai doan hinh thanh cac mach thach anh - sulfur da kim. T4 hop cong sinh khoang
vat dién hinh 1a thach anh + pyrit + chalcopyrit.

2.4. Tuéi cuia khoang hoa liti va cac thanh tgo granitoid pharc h¢ Sa Hupnh
2.4.1. Tuoi khoang hoa kim logi hiem liti viing Dirc Pho - Sa Huynh

Tudi khoéng hoé kim loai hiém liti ving Buc Phé - Sa Huynh dugc phan tich bang phuong phap Rb/Sr.
Céc bo mau quang liti dugc phan tich tai Khoa Dia chat va Vat 1y, Pai hoc Ryukyu, Okinawa, Nhat Ban,
sir dung may khi phé da hé Neptune Plus MC-ICP-MS (Thermo Scientific), sir dung chuong trinh Isoplot
v.4.1 (theo Ludwig, 2014) biéu dd twong quan 8’Rb/865" va 8757/865" cho két qua tudi cua bo mau quang liti
14 264+3,6 triéu nam (Hinh 2).
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Hinh 2. Puong dding thoi xdc dinh tugi cua bé mau quang liti
2.4.2. Tuéi dong vi granitoid phirc hé Sa Hupnh

Tudi dong vi da granitoid phuc hé Sa Huynh duoc phan tich biang bang phuong phap ddng vi U-Pb trong
zircon. Mau duoc gia cong, phan tich tai Phong Thi nghiém trong diém Qu0c gia vé Dia chét va cac Qua
trinh tao khoang - Pai hoc Khoa hoc Bia chit Trung Quéc (Bic Kinh), khdi luong phan tich 2 bo mau. Két
qua phan tich va tinh toan tudi dong vi cho gié tri tudi 1a 259,4+7,9 triéu nam (mau SH3) va 251,643 triéu
nam (mau SH4- hinh 3, hinh 4) twong tng véi Permi muon dén Trias sém (Ps-Ty).
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Céc keét qua cho thay tudi thanh tao quéng liti va d4 granitoid phtrc h¢ Sa Huynh Ia twong dwong nhau,
cung tudi thanh tao vao Permi mudn dén Trias sém (Ps-T1) (Pham Van Thong chu bién, (2009)).

=21 e

Hinh 3: Hinh anh cdu triic bén trong ciia zircon mau va SHA.
Cdac vong tron la diem dwoc chon dé phan tich
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Hinh 4: Puong cong Concordia hinh thanh trong twong quan giira 2°°Pb/238U va 27Pb/2U mau SH4
3. Két luan

1. Trén co s¢ lam sang t0 thanh phan vat chit, diéu kién thanh tao c6 thé xép quing hoa Li trong ving
vao kiéu ngudn gdc cong nghiép 1a pegmatit granit kiéu Na-Li, phu kiéu Pegmatit lepidolit: khoang vat liti
chinh 1a lepidolit, cac khoang vét c6 ich di kém Ia casiterit, columbit, tantalit,... Trong d6 c6 cac kiéu
quang: Li, Li— Sn va Sn.

2. Tir viée xac 13p duoc cac moi lién hé: sy gan b6 chat ch& vé mat khong gian; tuol thanh tao; dic diém
dia hoa, khoang vat; su g1ong nhau vé dic diém bién thién cac nguyén tb Vet ngudn gdc dung dich tao
khoéng. C6 thé nhan dinh rang cac thanh tao kim loai hiém liti trong viing c6 mdi lién quan ngudn goc véi cac
thanh tao magma granitoid phac hé Sa Huynh.
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ABSTRACT

The material compositions and conditions of Lithium formation
in La Vi, Duc Pho-Sa Huynh

Duong Ngoc Tinh®", Nguyen Quang Luat?, Do Van Nhuan?
1 Mid-Central Geological Division, Quy Nhon city, Binh Dinh province
2 Ha Noi University of Mining and Geology

The ore bodies are the assemblages of lithium-bearing pegmatite dykes distributed in the area of about
40km? in Lavi, Duc Pho - Sa Huynh. Within the ore, the lithium exists in the group of lithium - bearing
mica minerals, is mainly in close paragenesis with albite, topa, casiterite, tantanlite-columbite which
characterise the types of industry - genesis deposits are Na-Li type pegmatite granite, pegmatite lepidolite
sub-type and 3 types of ore: Li, Li-Sn and Sn.

The study area has undergone several magmatic, tectonic and metallogenic stages, consequently the
geological formations were strongly metasomatized and complicated, many stages were stacked in the same
ore controlling structures. The study results showed that at least 3 of metasomatic phases have occurred
such as alkali metasomatism (albitization, microclinization), greisenization and hydrothermal
metasomatism at medium to low temperature (sericitization, quartzitization and chloritization).

The mineralization solution primarily has magmatic origins; however, it has been subsequently mixed with
other sources due to tectonic and metasomatic activities which strongly occurred in the study area. The
isotope analyzing results showed that the ages of lithium formation and granitoid rocks, Sa Huynh Complex
are equivalent, at the same age of Late Permian and early Triassic (P3-Ty).

Keywords: Liti; La Vi; Duc Pho-Sa Huynh.
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