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PAC PIEM CAU TRUC PIA CHAT VA QUANG HOA SKARN
SHEELIT KHU TAI SOONG - BAN O, XA PHAN THANH,
HUYEN NGUYEN BINH, TINH CAO BANG

Nguyén Trung Thinh', Biii Van Chinh', Bii Pang Khoa',
Vii Kim Nghién', Hoang Thi Thoa®

Lién doan Pia chit Xa - Hiém, Email. Trungthinhxh @gmail.com
*Truong Pai hoc M6 - Pia chit Ha Ngi

Tém tat:

Quéng thiée - wolfram ¢ khu wec Pia Odc da c6 nhiéu cong trinh nghién citu vé dia
chit khodng sin voi cdc doi tiegng va mirc d khdc nhau, tir tong hop dén chi tiét qua d6 da thu
dwgc nhiéu két qua vé dia chit khodng san thiéc - wolfram. Céc két qua nghién ciru vé thiéc -
wolfram dd phdt hién ra nhiéu diém quing thiéc - wolfram trong da goc (kiéu quing thach anh
casiterit-wolframit): mo Ling Mudi, Alexandr va sa khodng: mo Tinh Tic, Nam Kép, Ca Mi,
Thdi Lac, Binh Duong, Nam Quang, Lé A, Ban O. Tuy nhién quing skarn sheelit hau nhir chica
e dé cdp dén trong cic van liéu trude ddy. Két qua diéu tra danh gia quang thiéc - wolfram
& khu e Pia Odc thuge dé dn thanh phan “Diéu tra, ddnh gid qudng thiéc - wolfram Pia Odc
va khodng sin di kém khu viee phia déng bic dit gdy Song Hong” da c6 nhitng phat hign méi
Vé quing skarn sheelit in sau ¢ khu Tai Soong - Ban O ven ria phia tay nam khoi Pia Odc, ddy la
co s¢ quan trong gop phan dinh huong cong tac nghién citu tiép theo.

Tirkhéa: thiéc - wolfram dn sau, skarn sheelit Tai Soong.

GEOLOGICAL STRUCTURE AND SKARN SHEELITE MINERIZATION
CHARACTERISTICS OF TAI SOONG AREA - BAN O, PHAN THANH
COMMUNE, NGUYEN BINH DISTRICT, CAO BANG PROVINCE

Nguyen Trung Thinh', Bui Van Chinh', Bui dang Khoa',
Vu Kim Nghien', Hoang Thi Thoa®
! Geological Divison Radioactive and Rare element, Email. Trungthinhxh@gmail.com
?Ha Noi University of Mining and Geology
Abstract:

Previous studies in the Pia Odc area have identified numerous tin-wolfram occurrences
in both bedrock (Ling Murdi, Alexandr) and placer deposits (Tinh Tiic, Nam Kép, Ca Mi, Thai
Lac, Binh Puong, Nim Quang, Lé A, Bin O). However, skarn scheelite mineralization has
rarely been documented. Recent investigations under the project “Investigation and evaluation
of tin-wolfram ore in Pia Odc and associated minerals in the northeastern Red River fault zone™
revealed concealed skarn scheelite bodies at the Tai Soong - Bin O area, along the
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southwestern margin of the Pia Odic massif. This finding provides a significant basis for future
exploration and research.

Keywords: tin - deep hidden tungsten, skarn sheelite Tai Soong.

Mé diu

Cac két qua tim kiém danh gia, cic chuyén dé nghién ciru cta cic nha dia chit
truée day da cho thdy: Pia Odc la viing c6 tiém nang vé nhiéu loai khoang san: thiéc,
wolfram, chi - k&m, liti, berili, fluorit, urani,.., trong d6 khoang san thiéc, wolfram 1a
quan trong nhat. Quing thiéc, wolfram trong viing gdm loai hinh sa khoang va quing
gbc, da dugc khai thac tir diu Thé ky 19. Tuy nhién, dén nay ngudn quing sa khoang da
can kiét, con tiém nang quing géc vin con la cau hoi chua dugc giai dap, dic biét 1a
phan dudi sau.

Két qua diéu tra danh gia quing thiéc - wolfram ¢ khu vuc Pia Odc thuge dé an
thanh phin “Piéu tra, dnh gia quing thiéc - wolfram Pia Ofc va khoang san di kém
khu vyc phia dong bic dut gay Song Hong” da c6 nhiing phat hién mi vé quing skarn
sheelit a an sau ¢ khu Tai Soong Ban O ven ria phla tay nam khdi Pia Ofc. Quang skarn
sheelit nim trong d6i bién doi skarn dang gia ting ndm ngang hodc ddc thoai phan bd
ven ria khéi Pia Ofc kéo dai khong lién tuc tir khu vuc Tai Soong - Ban O. Péi dugc
khoanh dinh, dy bédo qua két cong tac khoan (5 15 khoan sau: LP12 sau 351m, LP11 sau
410m, 15 khoan LP13 sau 195m, LB12 sau 283m, LB31 sau 345,3m); do dia vét ly, cac
vanh phan tin dia héa thi sinh cia Sn,W. Chiéu day déi bién doi skarn tir 50-80m,
thanh phén thach hoc bao gém céc loai da skarn xen bién chat trao ddi, da simg thach
anh mica. Khoang héa sheelit tap trung cao hon trong da skarn va xam tan thua trong
cac loai da bién chét trao dbi.

1. Dic diém cAu tric dia chit

Khu vyc Pia Odc ¢6 dia hinh cu tao dang vom, phén trung tam xudt 1§ cac da’
granit cua phirc he Pia Odc. Phia tay nam khm Pia Ofic (khu Tai Soong Ban 0) ¢6 chu
tric mot phirc nép 16i ddy 1a cac nép 16i ngén, kha can ximg, cic nép ubn nay c6 truc
theo phuong dong béc - tay nam. Trong dién tich tap trung cao cdc phd huy va doi khe
nut cit ngang phin mai cta nép 16i. Sy xam nhap cia khéi Pia Ofc mang céc dung dlCh
chira quing vao céc vi tri thich hop nhu céc 16p da voi bi hoa héa doc theo canh céc nép
ubn hodc trong nhimg diéu kién hoa ly thich hop s tao ra nhiing than quing sheelit khu
Tai Soong - Ban O (Hinh 1).

- i, tﬁng Khu vyc tay nam khéi Pia Odc (Tai Sdng Bin 0) ¢6 ciu tric mot
phu’c nep 6i nép 16i thudc Phia Dén nép 161, day 1a cac nep 16i ngéin, khd can ximg, cac
nép ubn nay c6 truc theo phuong dong bic - tay nam. Phin nhan la c4c thanh tao tap 1
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(D1-Dzecxi), hé tang Céc Xo. Thanh phin chu yéu la cc da tram tich luc nguyén hat
tho: da phién thach anh - mica, da phién thach anh - mica - felspat c6 granat, cat, bot
két, quazit. Phan cénh ciia nép 16i bao gém cac thanh tao luc nguyén hat min xen
cacbonat. Tai khu virc Tai Song - Ban O da phat hién dugc quing skarn sheelit dang gia
phan bd trong 16p 2, thudc tap 2 (D1-Dzecxs) cta hé ting Coe Xo.

- Magma: Trong viing nghién clru ¢6 mit cua hai phirc h¢ magma xam nhap
gbm: Phitc hé Nguyén Binh (Gb-GDi-G/T 3nb) va phitc hé Pia Ofc (G/Kzpo). V& dic
diém dia chit va dia hoa, cic d4 xdm nhdp gabro, gabrodiabas ciia Phirc hé¢ Nguyén
Binh dugc chimg minh lién quan dén cac thanh tao quing sit magnetit ¢ khu vuc
Nguyén Binh, khong c6 kha nang lién quan véi cac thanh tao quing wolfram & khu vuc
Pia Oac. Déi véi cic da xam nhap granit khdi Pia Ofc, chiing ¢6 quan hé truc tiép voi céc
thanh tao qung wolfram ngudn gc skarn khu Tai Séong - Ban O.

S0D0DI CHAT VA KHOANG SAN
KHU VUC PIA OJC, NGUYEN BINH, CAO BANG

Phirc h¢ Pia Odc véi dién 16 khoang 20km? kéo dai theo phuong tay bic-dong
nam. Khéi c6 quan hé xuyén cit cic da vay quanh thudc cac hé tang Coc X6, Ngan Son
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va Song Hién. Céc da cua phitc hé dugc chia thanh hai pha: pha xam nhap chinh va pha
déa mach:

+ Pha 1: granit hai mica, granit muscovit, phan trung tam khéi d4 c6 ¢& hat trung
binh - 16n, ven ria khéi hat nho - vira, da sang mau, chu tao khéi, kién tric hat nira tu
hinh, dang porphyr.

+ Pha 2: granit aplit, pegmatit phan b ven ria khéi (Tai Soong - Ban O), d4 hat
nho - vira, cu tao dinh huéng, d4 bi bién ddi greisen héa. Thanh phin khoang vat chu
yéu gdm: Plagioclas; Felspat kali; thach anh, mica, apatit, zircon, ..

- CAu triic - kién tao: Khu vyc Pia Ofc ¢6 dia hinh cdu tao dang vom, phén
trung tam xudt 1§ cc da granit cua phirc hé Pia Odc. Céc két qua nghién ciru cho thiy
phan b trén dinh khéi Pia Oic, trong pham vi mo Ling Mudi quing thiéc - wolfram
gap chu yéu thudc kiéu quing thach anh - wolframit - casiterit, ching phan b trong d6i
ép xtic ciia khdi xam nhap Pia Odc.

ndi
2. Pic diém quiing héa skarn sheelit khu Tai Soéng - Bin O

2.1. Ddc diém dd chira quing

P4 chira quing sheelit khu Tai Song - Ban O chi yéu 1a da skarn, d4 bién chat
trao dbi phan b trong déi bién dbi skarn chira sheelit.

Hinh 2.1.Dd skarn chita quing sheelit @anh miu I6 khoan LP11 doan 225+228m)

- Pa skarn: D4 skarn mau xam, xdm xanh, loang 16 day 0,5+4,5m; trung binh
2+3m; phan bd khong lién tuc dang thiu kinh trong d6i bién doi skarn. Thanh phan
khoang vat chu yéu gdm 6 hop cong sinh khodng vat nhiét do cao pyroxen, granat,
wollastonit, vesuvian bj td hop cong sinh khoang vat nhiét do lhép epidot, thach anh,
calcit, flogopit, sulfua..thay thé, d4 ciu tao dang khéi, dai, kién tric hat, tim, lang try
bién tinh. D4 skarn chira sheelit dat chi tiéu cong nghiép (WOz >0,1%).

- D4 bién chit trao da mau xam, xam xanh, hat nho, chu tao phan dai,
phan phién, kién tric vay, hat bién tinh thuc di bién chat tiép xuc albit - epidot. Thanh
phan khoang vit chu yéu la epidot, albit, flogopit, tremolit, thach anh, calcit, sulfua.. D4
bién chit trao dbi chira sheelit chu yéu & dang khoang héa doi khi méi dat ham lugng
(W03 20,05%).
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2.2. Pdc diém cdc than quing skarn sheelit

Tong hop céc két qua nghién ctru da khoanh dinh xéc lap dugc 01 d6i khodng hoa
trong d6 chira 4 than quing sheelit in, nim dudi bé mit dia hinh tir 25+225m, phan bd khong
lién tuc trong d6i bién déi skarn chira sheelit tir Tai Song - Ban O (hinh 4.3)

* TQI: phan bd & phin trén cua d6i khoang hoa, dugc xac 1ap qua 3 18 khoan
LP11 ¢ d¢ sau 225+227,4m, LP13 & d¢ sau 131,7+132,7m (Tai Soong) va LB316 do
sau 25,4+27,0m (Ban O), than quing dang thiu kinh phan bd khong lién tuc. Chiéu dai
tir 140+530m, chiéu day that 0,97+2,32m; trung binh 1,61m, quing phan bé trong da
skarn. Trén mit cét doc than quing c6 xu huéng cim vé 2 phia tay bic va dong nam,
trén mit cit ngang than quang c6 xu huéng cim vao khéi Pia Odc.

Ham lugng theo miu don Sn 0,011+0,040%; trung binh 0,030%, ham lugng
WOs3 0,08+0,190%; trung binh 0,133%, ham lugng WO3+Sn 0,103+0,209%; trung binh
0,153%.

Cac nguyén t6 di kém khdc: theo két qua phan tich 02 miu ICP 12 nguyén t6, 01
mau phan tich nung luyén Au, Ag than quing TQ1, nhin chung cdc nguyén té di kém co
ham luong thip, khong c6 gid tri (xem bang 4.2).

- Ag, Au: ham lugng thip (Au: 0,08 g/T, Ag: 0,59 g/T, két qua phan tich nung
luyén khong phat hién dwgc Au, Ag), khong c6 gia

- Cac nguyén 6 sulfua nhw Cu, Pb, Zn, As, Mo, Bi nhin chung ham lugng lhép,
khong c6 gia tri do than quang ngheo khoang héa sulfua.

- Cac nguyeén t6 hiém Ta, Nb, Li, Be ham lugng thip, twong duong hoic 16n
hon gié tri clark tir 1+2 1an.

“Than quang 1 (anh sheelit mau 1o khoan LP11 doan 225+228m)

AN
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* TQ2a: ndm dudi than quing TQ1 khoang 40,0m, dugc xéc 1dp qua 1 khoan
LP11 ¢ d6 sau 275,9+277,0m (Tai Soong), than quing dang théu kinh. Chidu dai
khoang 290m, chiéu day that 1,06m; quing phan b trong da skarn. Trén mat cit doc
than quing c6 xu huéng cim vé phia tay béc, trén mit cit ngang than quing 6 xu
huéng cim vao khéi Pia Odc. Ham lugng Sn 0,020%; him lugng WO3 1,65%, ham
lugng WO3+Sn 1,663%;

Cac nguyén t di kem khac: theo két qua phan tich 01 miu ICP 12 nguyén t&
than quing TQ2a.

- Ag, Au: ham lugng thip (Au: 0,11 g/T, Ag: 1,0 g/T), khong c6 gid tri.

- Cac nguyén t6 sulfua nhu Pb, Zn, As, Mo, Bi nhin chung ham luong thip, cao
hon gia tri clark tir lan.

- Cac nguyén t5 hiém Ta, Nb, Li, Be ham lugng thip, twong duong gid tri clark,
Li, Be cao hon tir 3+4 lan.

* TQ2b: nim dudi than quing TQ2a khoang 6,0m, dugc xc 13p qua 2 15 khoan
LP11 ¢ d sau 283+284,0m va LP13 ¢ d6 sau 164,7-167,2m (Tai Soong), than quing
dang thiu kinh. Chiéu dai khoang 550m, chiéu day that 0,97+1,55m; trung binh 1,26m,
quing phan bé trong d4 skarn. Trén mat cit doc than quing c6 xu huéng cim vé tay
bic, trén mit céit ngang than quing c6 xu hudng cim vao khéi Pia Ofic.

Ham lugng theo miu don Sn 0,019+0,060%; trung binh 0,034%, ham lugng
WO;3 0,093+0,20%; trung binh 0,141%, ham lwgng WO3+Sn 0,107+-0,238%; trung binh
0,162%.

* TQ2c: phan bd & phin day ciia d6i khoang hoa, nim dudi than quing TQ2b, dugc
xéc 1ap qua 3 16 khoan LP11 & d9 sau 295,0+296,0m va LP13 & do sau 170,0+175,0m (Tai
Soong) va LB31¢ do sau 72,0-73,6m (Ban O), than quing dang thiu kinh. Chiéu dai
khoang 150+560m, chiéu day that 0,97+4,06m; trung binh 2,19m, quing phan b trong da
skarn. Trén mit cit doc than quing c6 xu huéng cim vé 2 phia tay bic va dong nam, trén
‘mit cit ngang than quing c6 xu hudng cim vao khdi Pia Ofc.

Ham lugng theo méu don Sn 0,007+0,079%; trung binh 0,038%, ham lugng WO3
0,05+1,13%; trung binh 0,301%, ham luong WO3+Sn 0,082+-0,468%; trung binh 0,229%.

Cac nguyen t5 di kém khéc: theo két qua phan tich 02 mu ICP 12 nguyeén t6
than quing TQ2c.

- Ag, Au: ham lugng thip (Au: 0,04 g/T, Ag: 0,06 g/T), khong c6 gié tri.

- Cac nguyén t6 sulfua nhu Cu, Pb, As ham luong thip, tuong duong gid tri
clark; Zn, Mo, Bi cao hon tir 15+20 1an nhin chung khong c6 gia tri.
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- Cac nguyeén t6 hiém Ta, Nb ham lugng thip hon gié tri clark
2.3. Pdc diém thanh phin vit chit quing
2.3.1. Pdc diém bién doi quing hoa

Cac thanh tao dia cht & khu vuc Tai Soong - Ban O phan b ven ria phia tay nam
khéi Pia Ofic ién chat trao d6i manh mé, do hoat ong clia magma, kién tao, khoang
héa xay ra phirc tap nhiéu giai doan chdng 14n 1én nhau. Két qua nghién ctru cho thiy lién
quan dén qué trinh tao quing skarn sheelit gbm céc qua trinh bién doi chu yéu sau:

- Bién d6i skarn hoa: 1a qud trinh bién chdt trao ddi xay ra ¢ ddi tiép xic gitta
céc da magma cua phitc hé Pia Odc va cac da trim tich luc nguyén xen cachonat thugc
16p 2, tap 2 cua hé ting Céc X6 ¢ khu vire Tai Soong - Ban O tao thanh cac dé skarn ¢6
thanh phan chu yéu Ia pyroxen, granat, wollastonit, vesuvian...Cic d4 skarn thuong bi
bién doi phitc tap héa do cac qua trinh bién ddi epidot hoa, thach anh héa, sericit hoa
dan xen chong 1dn. Két qua cua qué trinh bién déi skarn hoa trong khu vyc da tao nén
d6i bién ddi skarn chira sheelit.

- Bién ddi albit hoa: 12 qua trinh trao déi thay thé Ca, xay ra trong giai doan bién
chit trao dbi kiém som cua dung dich hau magma ctia phirc h¢ Pia Oféc. Tai khu vuc Tai
Soong - Ban O, ciing véi bién déi microclin ha, bién di albit héa phd bién hon hinh
thanh déi bién chat tiép xdc ven ria khéi Pia Odc, ion Ca”* dugc giai phong di vao dung
dich tham vao sy hinh thanh céc khoang vét skarn nhu sheelit, pyroxen, granat,
wollastonit, vesuvian. ..

- Bién déi epidot hoa: 1a qua trinh bién déi nhiét dich thay thé cac khoang vit
(felspat, pyroxen, granat..) xay ra trong qud trinh skarn héa mudn. Tai khu vyc Tai Soong
- Ban O khoang vat pyroxen trong cc da skarn thuong bi epidot hoa. Két qua qua trinh
epidot héa tao nén céc da bién chit trao 6 thanh phin khoang vit cha yéu 1a albit -
epidot. Ham lwgng WO, trong giai doan bién déi nay chi yéu ¢ dang khoang héa.

- Bién déi actinonit héa, tremolit hoa: cac bién dbi nay xay ra trong qué trinh
skarn hoa mugn ciing véi bién déi epidot hoa. Tai khu vuc Tai Soong - Ban O cac bién
déi nay it phd bién hon.

- Bién ddi simg hoa: & khu vyc Tai Soong - Ban O céc thanh tao thuge 16p 1, tip
2, hé léng Céce Xo bi bién doi simg héa manh mé, tao nén cac da simg thach anh - mica,
da simg thach anh - mica - felspat.. diy 90+260m, céc d4 simg ndm phu truc tiép lén da
mong granit va bi cic dai mach granit aplit, granit pegmatit xuyén cit gay bién doi
greisen héa.

Ngoai cdc bién doi néu trén trong khu vuc con c6 cc bién ddi sericit héa, clorit
héa, thach anh héa, calcit héa, greisen héa...
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2.3.2. Pdc diém thanh phan vt chit quing

Téng hop cac két qua nghién ctru cho thdy thanh phin khodng vat quing trong
cdc than quing sheelit va d6i bién doi skarn chira sheelit ¢ khu vuc Tai Soong - Ban O
kha da dang, phuc tap. Trong do khoang véat quang thuong gap sheelit, pyrit, pyrotin,
chalcopyrit, asenopyrit it gip sphalerit, galenit rit it gip wolframit, casiterit,
molipdenit,..

a. M6 ta dic diém cdc khodng vt quing

Sheelit (CaWOy): 1a khoang vat thuong gip tuy nhién s lugng khong nhiéu. Sheelit
Ia khoang vat quing chii yéu trong cdc than quing sheelit va d6i bién doi skarn chira sheelit.
Sheelit dang hat, tim, ty hinh kich thudc tir nho dén 16n, duéi dén UV mau séng tréing sic
xanh, quing céu tao chi yéu dang dang dai, dang 6, xam tan rai rac trong da. Sheelit thuong
di cing v6i pyrotin trong chudi hat pyrotin xdm tan dinh huéng trong nén phi quing (hinh
22)

Hinh 2.2: Sheelit (vét 16 401 dd bién chdt trao @61 khu Tai Soong, ngwdi chup: Lé Thi
Thanh Huong, nam 2019

Pyrit (FeS,): 1a khodng vat thuong gip, chi yéu ¢6 dang hat ty hinh hodc nira tu
hinh doi khi ¢ dang hat tha hinh méo mo, kich thudce 0,03+0,6mm. Dudi kinh pyrit c6
mau tring phét vang, bé mat hoi sin, do climg tuong déi H=6 - 6,5, ding huong quang
hoc, khong thiy bi bién dbi thir sinh.

Pyrotin (FeS): la khoang vat thuong gip, ¢ dang hat nira ty hinh, tha hinh méo
mé, 161 1om, dang hat kéo dai, kich thuéc d=0,05 - 3mm. Pyrotin c6 xu huéng xam tan
dinh huéng trong nén phi quing, doi khi thanh chudi hat kéo dai dinh huéng theo
phuong cu tao cua nén da.

Chalcopyrit (CuFeS;): 1a khodng vit thuong gip trong miu tuy nhién véi sd
lugng it, dang hat nho tha hinh, méo mé, kich thude d=0,02 - 1,2mm, chalcopryrit nim
xen 1an trong cac dam hat pyrotin.
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Asenopyrit (FeAsS): la khodng vét thuong gap, dang hat ty hinh hodc nira ty
hinh, kich thuéc d=0,01 - 0,05mm.

Sphalerit (ZnS): la khoang vit it gip, dang hat tha hinh méo mé, 16i 16m, kich
thudc hat d=0,03 - 0,5mm, xam tan rai réc trong nén phi quing, hoic di cling pyrotin.

b. Cdu tao, kién tric quang

- Chu tao quang: do dic diém da chira quing sheelit trong céc than quing khu
Tai Song - Ban O chu yéu 1a da skarn, da cAu tao dang khi, di, kién tric hat, tim, ling
try bién tinh. Do vy ciu tao quing thuong gip chu yéu la ciu tao quing dang dai,
khoéng vat quang lhuang phan bé thanh chudi doc theo cac vi khe nirt. Ngoai ra quang
con c6 chu tao dang 6 hodc xam tan rai rac trén nén da (hinh 2.3).

Hinh 2.3: Céc khodng vt sheelit sip xép thanh dai, 6 (sheelit dieci dén UV, LG khoan LP11, doan
225-228m; 275,9+277m)

- Kién tric quing: kién tric dang hat tha hinh 1a kién tric quang ph bién ¢ khu
vuc Tai Séng - Ban O. Céc hat khoang vat thuong & dang méo mé, kich thuéc khong
ddng déu, phy thudc vao cac khoang tréng ciia cac khodng vt thanh tao truée n6. Ngoai
ra kién tric dang hat ty hinh hodc nira ty hinh xam tan trén nén da it phé bién hon.
Nhiing khodng vit nay gap ¢ dang cac tinh thé v6i céc canh hoan chinh.

Két ludin va kién nghj

Két qua diéu tra danh gia quing thiéc - wolfram ¢ khu vuc Pia Odc thuge dé an
thanh phin “Piéu tra, dnh gia quing thiéc - wolfram Pia Ofc va khoang san di kém
khu vyc phia dong béc dit gay Song Hong” g6p phan lam sang t6 dic diém ciu tric dia
chit, quéng héa thiéc - wolfram dic biét 1a quéng skarn sheelit tai khu vye. Tuy nhién
khu vie nghién ciru khé khan ca vé diéu kién thi cong va trién vong quing hoa. Cac két
qua nghién ctru trude ddy chit yéu 1a cac thong tin vé quing hoa phan trén mit. Cac phat
hién méi ddy chi yéu théng qua cic phuong phap dia vat 1y dudi sau va cac 15 khoan
dugce bd tri mang lugi kha thua.
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Kién nghj
Trong tuong lai can tip tuc danh gia m& rong vé phia tay bic ciia doi bién doi
nhim lam rd hon vé trién vong khoang san phuc vu cong téc thim do, khai théc.
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