TAP CHI ISSNO868- 7052

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN CUA HOI KHOA HOC VA CONG NGHE MO VIET NAM

NAM THU XXX1ll S0 5-2023

» HOI NGH| KHOA HOC KY THUAT MO TOAN QUGC LAN THU XXVIIl V61 CHU BE
“KINH TE TUAN HOAN TRONG CONG NGHIEP MO VIET NAM"”

» DINH HUGNG KHAI THAC, SU DUNG VA KINH DOANH DAT DA THAI TRONG
QUA TRINH KHAI THAC VA CHE BIEN THAN THUOC TKV TREN DIA BAN TINH
QUANG NINH DEN NAM 2030 DU BAO SAU NAM 2030

TIN HOC




TAP CHI

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN
CUA HQI KHOA HOC VA CONG NGHE MO VIET NAM

PHU TRACH TAP CHi
TS. TANGOC HAI

THU KY KIEM TRI SU
PGS. TS. KIEU KIM TRUC

BAN BIEN TAP
TS. TRAN TU BA
TS. NGUYEN BINH
TS. NGUYEN TIEN CHINH
PGS.TS. NHU THI KIM DUNG
GS.TS.NGND. VO TRONG HUNG
PGS.TS. LUONG QUANG KHANG
TS. NGUYEN THUY LAN
TS. NGUYEN HONG MINH
TS. LE BUC PHUONG
TS. DAO DAC TAO
KS. TRAN VAN TRACH

HOI DONG BIEN TAP
PGS.TS. PHUNG MANH DAC
TSKH. BINH NGOC DANG
PGS.TS.NGUT. HO ST GIAO
PGS.TS.NGUT. TRAN XUAN HA
TS. TRAN XUAN HOA
TS. PHUNG QUOC HUY
GS.TS.NGUT. VO CHi MY
GS.TS.NGUT. BUI XUAN NAM
PGS.TS. NGUYEN CANH NAM
TS. PHAN NGOC TRUNG

TOA SOAN
S6 226 Buong Lé Duan,
Pong Da, Ha Noi
Dién thoai: 36649158; 36649159
Fax: (844) 36649159
Email: tccongnghiepmo@gmail.com
Website: http://vinamin.vn

Gidy phép xu3t ban sé:
376/GP-BTTTT
clia BO Thang tin va Truyén thong
ngay 13/7/2016

Anh Bia 1. Nha may Nhiét dién than Na Duong
canh mo than Na Duong (Anh Tran Hoa)

*In tai C6ng ty TNHH In va Thuong mai Tran Gia
bién thoai: 02437326436
* Nop Iuu chiu: Thang 11 ndm 2023

CONG NGHIEP MO, SO 5 - 2023

ISSN 0868-7052

NAM THU XXXl | SO 5-2023

O TIN NOI BAT
% Hoi nghi Khoa hoc Ky thuat Mo toan quéc lan KiéuKimTric 5
thu XXVIII véi cht dé “Kinh té tuan hoan trong Coéng
nghiép Mo Viét Nam”
Q TIEU DIEM
% Dinh hudng khai thac, st dung va kinh doanh dat da bangThanh Hai 7
thai trong qua trinh khai thac va ché bién than thudc
TKV trén dia ban tinh Quang Ninh dén nim 2030, du
bao sau nam 2030
0 KHAI THAC MO
% Giai phap khai thac khu vuc chan 10 cho khi vugt ~ Pham BucHung 13
qua lo xuyén via clp tai via V6 Dong canh Bac - Cong ty
Than Mao Khé - TK
0 XAY DUNG CONG TRINH NGAM VA MO
% V& két cau neo giam ap chéng gil cho cac dudng Dao ViétDoan 18
16 dao qua khéi dd mém yéu
O TUYEN VA CHE BIEN KHOANG SAN
% Nghién ctiu thu héi apatit trong bai thai cta TranVan Dugc 24
Nha méy tuyén quang apatit Bic Nhac Son, Lao Cai va nnk
O COKHi, CODIEN MO
% Nghién ctu anh hudng mot s6 théng sé cong DPang Vi binh 30
nghé duc ly tdm canh quat hudng truc dén dac tinh va nnk
khi ddng hoc canh quat
0 PIA COHOC, PIA TIN HOC, PIA CHAT, TRAC DIA
+ Phuong phap tinh toan 6n dinh bd mé 16 thién Kiéu KimTruc 39
véi déng bo ting dung tin hoc
% Ban chét quang hda vang géc khu vuc Sakai,
nudc CHDCND Lao LéThiThu 49
0O CONG NGHIEP DAU KHi
* Trién vong thu, sir dung va luu gitr CO, (CCUS)  Nguyén Hong Minh, 58
G Vit Nam Nguyén Thu Huong
O KINHTE, QUAN LY
+ Tiém nang phat trién san pham du lich Pham Thi Thanh Hién 65
da quy & Viét Nam va nnk
O SANG KIEN - CONG NGHE, THIET BI MGI
% San xuat titan xOp ti xi titan Nguyén Thanh Son 74
O TINTUC, SU KIEN
« Cong ty Nhiét dién Na Duong- TKV va Céng ty Nhiét ~ Doan Van Kién 81
dién Cao Ngan - TKV ky niém 20 ndm ngay thanh lap
% Hoi nghi Khoa hoc Cong nghé Tuyén khoéang toan NgocKién 83
quéc lan tha Vi
 Tin nganh mo Viét Nam CNM 85
+ Tin nganh mé thé gidi Kiéu KimTric 95



TAP CHI

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

OFFICIAL ORGAN

OF VIETNAM MINING SCIENCE AND TECHNOLOGY ASSOCIATION

CHIEF EDITOR IN CHARGE
Dr. TANGOC HAI

EDITORIAL SECRETARY & MANAGER
Assoc. Prof. Dr. KIEU KIM TRUC

EDITORIAL BOARD
Dr. TRAN TU BA
Dr. NGUYEN BINH
Dr. NGUYEN TIEN CHINH
Assoc. Prof. Dr. NHU THI KIM DUNG
Prof. Dr. VO TRONG HUNG
Assoc. Prof. Dr. LUONG QUANG KHANG
Dr. NGUYEN THUY LAN
Dr. NGUYEN HONG MINH
Dr. LE DUC PHUONG
Dr. DAO DAC TAO
Eng. TRAN VAN TRACH

EDITORIAL COUNCIL
Assoc. Prof. Dr. PHUNG MANH DAC
Dr.Sc. BPINH NGOC DANG
Assoc. Prof. Dr. HO SI GIAO
Assoc. Prof. Dr. TRAN XUAN HA
Dr. TRAN XUAN HOA
Dr. PHUNG QUOC HUY
Prof. Dr. VO CHI MY
Prof. Dr. BUI XUAN NAM
Assoc. Prof. Dr. NGUYEN CANH NAM
Dr. PHAN NGOC TRUNG

EDITORIAL OFFICE
226 Le Duan Rd., Dong Da Dist., Hanoi
Phone: 36649158; 36649159
Fax: (844) 36649159
Email: tccongnghiepmo@gmail.com
Website: http://vinamin.vn

*License
376/GP-BTTTT Ministry of Information and
Communications, issued on July 13 th, 2016

ISSN 0868-7052

CONTENTS

U REMARKABLE NEWS

33RD YEAR | ISSUE 5-2023

+* The 28th National Mining Science and Technology Kieu Kim Truc
Conference with the theme “Circular Economy in

Vietnam Mining Industry”
U FOCUS

* Printed at Tran Gia Printing and
Trading Company Ltd.024
Phone: 02437326436
*Legally deposited: in November 2023

% Orientation for exploitation, use and trading
of waste rocks in the process of coal mining and
processing of Vinacomin in Quang Ninh province until
2030, forecast after 2030

U MINING

Dang Thanh Hai

~

% Solution to mining face near maingate when
advancing through crosscut at seam V6 east of North
wing - TKV Mao Khe coal mine

U UNDERGROUND AND MINING CONSTRUCTION

Pham Duc Hung

13

% Regarding the yielding bolt structure to support Dao Viet Doan

the roadway driven in the soft and weak rock mass

U MINERAL BENEFICIATION AND PROCESSING

18

% Research for apatite recovery in the tailing pond Tran Van Duoc
of Bac Nhac Son apatite beneficiation plant, Lao Cai etal

U MECHANICAL ENGINEERING, MINING ELECTROMECHANICS

24

% Research into the influence of some technological

propellers on its aerodynamic characteristics

U GEOMECHANICS, GEOMATICS, GEOLOGY, GEODESY

Dang Vu Dinh 30
parameters centrifugal casting to manufacture of axial etal

% Pit slope stability analysis methods with overall ~ KieuKimTruc 39
application of computer
% Nature of the original gold ore in Sakai area, Laos PDR Le ThiThu 49
U OIL AND GAS INDUSTRY
« Prospects for CO, capture, use and storage Nguyen Hong Minh, 58
(CCUS) in Vietnam Nguyen Thu Huong
U ECONOMY, MANAGEMENT
% Potential for developing gemstone tourism Pham Thi Thanh Hien 65
products in Vietnam etal
] INNOVATION- NEW TECHNOLOGY AND EQUIPMENT
+ Production of titanium sponge from titanium slag  NguyenThanhSon 74
U NEWS AND EVENTS
% Na Duong Thermal Power Company - TKV and Cao  Doan Van Kien 81
Ngan Thermal Power Company - TKV celebrate their
20th anniversary of establishment
+ The 6th National Conference on Mineral processing Ngoc Kien 83
Science and Technology
% Vietnam Mining industry’s news CNM 85
% World Mining industry’s news Kieu Kim Truc 95

CONG NGHIEP MO, SO 5 - 2023



NGHIEN Cl’U VA TRAO DOI

=
-

PIA CO HOC, PIA TIN HOC, PIA CHAT, TRAC BIA /T\

BAN CHAT QUANG HOA VANG GOC KHU VUC SAKAI,
NUGC CHDCND LAO

Lé Thi Thu
Trwong Dai hoc Mé - Dja chat
Email: lethithu@humg.edu.vn

TOM TAT

Khu vure Sakai thuéc huyén Sang Thong, thanh phd Viéng Chan, nwéc CHDCND Lao duoc
danh gié cé trién vong vé quang hbéa vang géc véi 12 than quang da duoc phat hién. Téng hop
céc két qua nghién ciru cho thay céc thanh tao dia chéat thuéc pham vi khu vurc Sakai cé tubi thanh
tao tir Paleozoi dén Kainozoi. Céc thdn quéng vang géc khu vurc Sakai cé hinh dang phic tap
va thuong phan bé trong dé phun trao ryolit va tuf cta chung bj dép v, bi bién déi, duwoc khéng
ché béi cac hé théng durt gdy Phu Dao. Quéng vang phén bé trong céc thanh tao luc nguyén hé
Trias, théng dudi - théng gitka (T1-2), thanh phén thach hoc gém cé cudi két, san két thanh phan
hén tap, céat két bot két va sét két mau xam, céat két voi, da véi mau xam, dacit, ryodacit, fenzit
mau tréng, ryolit va tuf. Thanh phén khoang vat qudng vang géc khu vurc nghién ciru cha yéu la
vang tw sinh di cung thach anh, Au tw sinh phan bé xam tan & dang bao thé trong sphalerit hodc
cung pyrit xdm tan dang vi mach lap day vi khe ni#t trong thach anh. Khoang vat qudng nguyén
sinh gébm: pyrit, arsenopyrit, vang tw sinh, sphalerit, galenit, it hon c6 chalcopyrit, tenantit. Cac
khoéng véat quédng thir sinh gébm: goethit, azurit, malachit. Khoang vét phi quéng: thach anh, barit.
Dwra trén lich str dia chat ving, lich st dia chét - magma - kién tao - sinh khoéng cta dai tao nui
Loei buéc dau nhan dinh quang hdéa vang tai khu vwre Sakai thuéc kiéu quang hoéa vang tao nui
duwoc thanh tao trong giai doan mudn cua dai tao ndi Loei, lién quan dén thoi ky magma va sinh

khoéng tuéi P-T - giai doan magma - sinh khoang néi bat cta dai tao nui Loei.

T khéa: vang géc Sakai, Sakai

1. DAT VAN BE

Mo héa vang khu vye Sakai, huyén Sang Thong,
thi d6 Viéng Chan thudc dai tao nui Loei cia mang
Indochina. Dai tao nui Loei la vanh dai sinh khoang
|&n trai dai tr Ty Nam Trung Quéc, qua Lao, Thai
Lan, Campuchia dén bién gi&i Viét Nam (Khin Zaw
& nnk, 2014) v&i nhiéu mé da dwoc tim kiém tham
do va khai thac & Thai Lan nhw Chatree (Au-Ag),
Wang Yai (Au-Ag), Puthep (Cu-Au), Phu Thap Fah
(Au), Phu Lon (Cu-Au) and French Mine (Cu-Au)
(Khin Zaw et al., 2014; Manaka, 2014). Khu viyc
da dwoc dau tw tham do trong khac giai doan khac
nhau nhau tir ndm 2003. Tuy nhién, cac két qua
nghién ctru vé khoang san vang trong ving con
mang tinh riéng 1& va tap trung chd yéu vao viéc
diéu tra danh gia va tham do & mot sé diém quang
vang c6 trién vong trong khu vire nghién ciru, phuc
vu truc tiép cho cac dw an tham do va khai thac
cla cac doanh nghiép.

Cho dén nay, cac tai liéu nghién ctu vé dac
diém quéng hoa Au va cac yéu té dia chat khéng
ché ctia chuiing con c6 nhiéu han ché, chwa lam ré
dwoc loai hinh quang héa dan t¢i nhivng khé khan
trong cong tac tim kiém thdm do cac loai hinh md
twong tw trong khu vic. Vi vay, viéc nghién ctru
lam sang té d&c diém quéng hoa, cac yéu dia chat
khéng ché quang khu vuwc Sakai la viéc 1am quan
trong va can thiét dé cé thé lam rd hon dac diém
dia chat - quang hoéa vang ctia mé, phuc vu céng
tac tim kiém thdm do mé rong mé, danh gia tiém
nang quang vang cla khu vwc, dinh hwéng cong
tac tim kiém, tham do céc kiéu quéng vang twong
tw trong khu vuc nghién ciru va khu vuc phia béc
cla dai tao nui Loei.

2. NOI DUNG NGHIEN cUlU
2.1. Pac diém khu vwe nghién ctru
Mo Sakai va cac déi khoang héa vang & khu
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vurc 1an can phan b trong cac da phun trao ctia hé
tang Phu Lek Phay. Chi tiét vé d&c diém dia chét
khu vwc mé dwoc thé hién trong so dd dia chéat
1:25.000 (Hinh H.1),

H.1. So d6 dia chat va khoang san khu vuc Sakai
(Hiéu chinh tir Intergeo, 2017)

Tai md Sakai, cac than quang vang dwoc
thanh tao trong cac da phun trao dacit, rhyodacit
tudi T1-2 va cac da ryolit porphyr tudi T2-3. Cac
da nay phan bd thanh cac dai phat trién theo
phwong Tay Béc Péng Nam. Cac déi khoang
héa vang & phia Tay B4c mé Sakai phan bd
trong cac da phun trao dacit, rhyodacit tudi T1-
2, ndm giap ranh v¢&i cac da xam nhap granite
porphyry tubi P-T. Cac d&i khoang hoa vang 16
ra & khu vwc phia nam cia mé Sakai phan bd
trong 4 nhém da, bao gdm 3 nhom da dwoc liét
ké & trén va cac da phun trao rhyodacit tudi P-T
(Hinh H.1).

Trong khu virc mé Sakai cé cac da magma gdm
da granit porphyr tudi P-T va granodiorit tudi T2-
3. Céac tudi granit porphyr tudi P-T phan bd trong
khu virc mé, cach mé Saikai khoang 200m vé phia
Tay B&c. Ngoai ra con co nhiéu khéi granit porphyr
phan bb ngay canh cac d&i khoang héa (phia Tay
Béc cla mé Sakai) hodc la da chira cta cac doi
khoang héa vang (khu vic phia Nam mé Vang
Sakai) (Hinh H.1).

Khoang héa vang khu vuc Sakai, bao gébm cac
than quang trong mé Sakai, cac d&i khoang hoéa
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phia Tay Bac va phia Nam cGia mé, phan bé chu
yéu bén trong hai d&i dit gdy Phu Dao (phwong &
kinh tuyén) va Hanuman (phwong Tay Béc- Béng
Nam). Cac dit gay nhanh di kém véi hai hé théng
dit gay trén gdbm cé cac dut gay nhd phat trién
theo phwong Tay Béc- Pong Nam va Bong Béc-
Tay Nam (Hinh H.1).
2.2. Cac phwong phap nghién ctru gém

2.2.1. Phwong phdp thu thap, téng hop va

xur ly tai liéu

Thu thap sb liéu 1a mot viéc rat quan trong trong
nghién cru khoa hoc. Muc dich ctia thu thap sé liéu
(ttr cac tai liéu nghién ctru khoa hoc co trwdc, tw
quan sat va thyc hién thi nghiém) la dé lam co so
ly luan khoa hoc hay luan cw nham chirng minh gia
thuyét hay cac van d& ma nghién ctvu da datra. Co
3 phuwong phap thu thap sbé liéu: thu thap s liéu tir
tai liéu tham khao; thu thap sb lieu ti nhirng thyc
nghiém; thu thap sé lieu phi thire nghiém (lap bang
cau héi diéu tra, phdng van, thdo luan nhém,...).
Céng tac tbng hop va x{ ly tai liéu dwoc van dung
trwde tién khi tiép can véi nhiém vu can giai quyét
va luén dwoc cap nhat, x& ly, bd sung trong subt
qua trinh thuwc hién.

2.2.2. Phwong phap nghién ctru ngoai

thwe dija

DPay la phuong phap quan trong khong thé
thiéu dbi voi bat ky cong tac dia chat nao. Ngoai
viéc quan sat vé tdng thé béi canh dia chéat, dia
hinh, dia mao, dia chat thay van, tac gia con
két hop voi Lién doan Dia chat Péong Bac va
cac Cong ty dang tham do va khai thac quang
trong khu vwc nghién clru dé tién hanh do vé
kh&o sat dia chat trén pham vi khu vuc va pham
vi mé quing nham xac dinh quy luat phan bd
cla cac don vi dia tang, vi tri phan bd quéng
hoa, cac yéu td cu truc va dia tAng khdng ché
quang hoa. Cdng tac |4y mau phan tich duwoc
tién hanh trong subt qua trinh khdo séat dia chat
nham phuc vu céc nghién cru chuyén sau. Cac
loai mau dwoc ldy cé hé thdng trong cac than
quéng, chl yéu la quang sau dé t&i cac da chira
quéng va da mach, da bién dbi canh mach, da
vay quanh céng trinh tham do.

2.2.3. Phwong phap nghién ctru

trong phong

Nham phuc vu nghién ctu thanh phan vat chat
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da, quang, cac doi da bién déi, dac diém dia hoa
va hanh vi cta vang trong cac qua trinh dia chat va
ngudn gbc cta chang, cac phwong phap ap dung
dworc chia ra.

+ Phan tich mau khoang twéng, lat méng duéi
kinh hién vi phan cwc nham phuc vu nghién cu
thanh phan khoang vat quang, cac déi da bién doi,
d&c diém cac khoang vat clia quang vang;

+ Cac phwong phap danh gia dinh lwvgng duoc
tinh toan trén phan mém excel phuc vu céng tac
danh gia tiém nang tai nguyén vang gbc khu viyc
nghién ciru.

3. KET QUA VA THAO LUAN

3.1. Bdc diém qudng héa vang géc khu vwe

Sakai

Theo két qua bao cao tham do ctia Coéng ty Lién
doanh khai thac va ché bién khoang san Sakai két
hop véi viec khao sat thuc té, tac gid thay rang,
tai khu vwre nghién cru da phat hién dwgc 12 than
quang cht yéu nam trong da tuf ryolit, ryolit ctia hé
tang Phu Lek Phay, tudi théng duéi - thdng gitra
(T1-2pp), (hinh H.2).

Cac than quang vang gbc khu virc Sakai cé hinh
dang phutrc tap: dang mach, mang mach, thau kinh,
6 chiéu dai tlr (40 + 180)m; chiéu day thay dbi tir
(1,12 + 3,63)m; c6 géc dbéc 600 - 700. Cac than
quéng nay nam chd yéu trong da phun trao ryolit va
tuf ctia chiing bi dap v&, bi bién dbi, dwoc khdng ché
b&i cac hé théng dit gy Phu Dao, (Hinh H.1; H.2).

Mbi trwong chira quing chd yéu la cac da tuf
ryolit, ryolit clia hé tang Phu Lek Phay, tudi théng
duai - théng gitra (T1-2pp).

" H.2.S0db dia chat va mat cat tai cac tuyén 2; 4 mé vang géc khu Vl.Ic:'S'_i‘al,?.a-i

Trén co s& tébng hop cac két qua nghién ciru
tr nhirng phuong phap khac nhau nhw: Khoang
twdng, lat méng thach hoc, trong sa, microsonde,
nhiét ronghen cho thay thanh phan khoang vat
quang vang gbc khu vic nghién cteu chi yéu la
vang tw sinh di cung thach anh, Au ty sinh phan
bd xam tan & dang bao thé trong sphalerit ho&c
cung pyrit xam tan dang vi mach 1ap day vi khe
nit trong thach anh. Khoang vat nguyén sinh
gdm: pyrit, arsenopyrit, vang tw sinh, sphalerit,
galenit, it hon c6 chalcopyrit, tenantit. Cac khoang
vat quang th sinh gém: goethit, azurit, malachit.
Khoang vat phi quang: thach anh, barit. Dw&i day
s& md ta chi tiét vé khoang vat vang trong khu vuc
nghién ctru:

Vang (Au) la khoang vat cé gia tri nhat trong
vung nghién clru, ching tén tai cht yéu duéi dang
hat tha hinh v&i hinh thai da dang, khéng gap
nhirng tinh thé hoan chinh. Nhin mét cach téng
quat, can clr vao cac két qua nghién clru hién nay
c6 thé néu lén moét s6 nhan xét vé khoang vat vang
trong vung nghién cru nhw sau:

- Vang ton tai & dang hai khoang vat : Vang tw
sinh va vang electrum, (Hinh H.3)

- Céac khoang vat chiva vang gébm: Thach anh,
asenopyrit (Hinh H.3), pyrit, sphalerit (Hinh H.4),
geothit (Hinh H.3).

- Hinh thai biéu hién cta vang tw sinh va
electrum la: Hat, tAm, soi, bao thé, (Hinh H.3; H.4)

- Céu tao, kién truc quang: khu viec mé Sakai
bao gdm 12 than quang va cac déi khoang héa
trong vung lan can. Két qua nghién clru cho
thdy quang ton tai dwdi 2 dang, gdm (1) mach,

BN O OE
i B | H

(Hiéu chinh tir Intergeo, 2017)
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H.3.a- Hat vang tu sinh (Au) tha hinh xam tan dang bao thé trén nén asenopyrit (As);b-Au Hat vang tu sinh (eletrum) giau Ag
xam tan trong nén thach anh va xam tan trong nén goethit (Geo).

H.4. a- Hat vang tu sinh (Au) tha hinh xam tan & dang bao thé trong sphalerit (Spl), pyrit (Py);
b- Hat vang tu sinh (Eletrum) tha hinh xam tan dang bao thé trén nén sphalerit (Spl)

mang mach, vi mang mach b dam nho vang -
thach anh - sulphides tap trung theo mat khe
nirt tach ctia da, va it hon 1a (2) cAu tao xam tan
canh mach, vi mach hodc xam tan thwa dén day
trong cac d¢i dap v& (Hinh H.4; H.5). Hai loai
céu tao nay, cung vé&i mirc do bién chéat thap
cla da phan anh moi truéng bién dang gion va
phwong thic tao quidng chinh 14 |4p day khe
niet, 16 hdng. Kién tric quang cha yéu 14 hat tha

CONG NGHIEP MO, SO 5 - 2023

hinh, hat dadng thwéc, bao thé ran oval, ciu,
(Hinh H.3; H.4).

3.2. Bac diém thanh phan héa hoc quing

Két qua tbng hop ham lwong vang tng khu
duoc téng hop trong Bang 3.1. Két qua phan tich
mau nung luyén cho thdy, cac than quéng va cac
diém quang vang khu vuc Sakai c6 ham lwong
vang thay déi kha Ion, tir 0,2 g/T dén 35,6 g/T;
trung binh tir 1,06 g/T dén 14,17 g/T.
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H.5. Mt s6 hinh &nh mau lay tai vét 16 thé hién cac mach, mang mach, & thach anh - sulphides - vang va déi bién déi da
vay quanh di kém v6i quan xam tan trong khu viic mé Sakai. a,b,c,d- Da tuf ryolit bién ddi thach anh héa, propylit, chlorit,
kaolinit, limonit héa véi té hop khoang vat thach anh, adularia, chlorit, limonit.

H.6. Mt s6 hinh anh thé hién cac mach quang va déi bién ddi di kém tai mong khai thac va 16 khoan (PDD-19) khu vuc Phu Dao, mé
vang Sakai. a,b- Cac than quang vang dang mach, mang mach trong da tuf ryolit

3.3. Pic diém cac da bién déi gan quing

Trong dién tich khu vwc, cac da bi bién dbi
nhiét dich hét strc manh mé, dac trwng cla da
bién déi cé mau xam xanh, xam sam, xanh phét
luc, xanh cdm; qua trinh bién déi lam thay dbi ré

rét vé cau tao, kién tric cling nhw thanh phan
khoang vat ctia da gbc ban dau. Cac da bién ddi
nhiét dich nay co mdi lién quan chéit ché véi cac
déi dap v& noi co hé thdng mang mach, vi mach
day déac, va la yéu t6 chi thj cho vi tri quang hoa
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Bang 3.1. Bang tong hop két qua phan tich nung luyén vang khu vuc Sakai

Ham lwong vang (g/T)

Than quang

Nhé nhét Lén nhat Trung binh

1 TQ.1 0,2 2,4 1,3

2 TQ.2 0,2 2,1 1,06
& TQ.3 1,74 20,79 14,17
4 TQ.4 0,59 20,09 10,34
5 TQ.5 0,59 12,09 4.4

6 - TQ6 0,23 6,02 2,2

7 TQ.7 2,86 8,74 5,325
8 TQ.8 1,46 35,6 13,48
9 TQ.9 1,04 5,6 3,48
10 TQ.10 0,95 13,10 7,02
11 TQ.11 0,5 9,10 6,02
12 TQ.12 1,2 1,29 1,24

vang trong khu vuc. Dwa vao cac dau hiéu quan  bién dbi nhiét dich chinh nhw sau: bién dbi clorit
sat tai cac vét 16 két hop két qua phan tich mdu  hda, sericit héa, thach anh héa, calcit héa, sét
lat mdng chi tiét co thé phan thanh mot sét6 hop  hda, propylit héa va hydrat hoa.

SV TN A S
Lo S T g A T G e e B 1.7, Cacanh dai dién
-"?J*f‘ \?,gwsedda[ AQufSerfClay - “pp 0w IR

B = " 3 dich di kem véi quang
hoa tai mo Sakai duci
kinh hién vi a- Hat
calcite (Cal) trén
nén bién doi vi hat
thach anh - sericite
- sét (Qtz-Ser-Cla);

b- Vi mach thach anh -
calcite (Qtz-Cal) xuyén
cat té hop bién doi
thach anh - sericite

- sét (Qtz-Ser-Cla)

€6 trudc; - mach
thach anh - chlorite

bi calcite cat qua;

d- Vi mach thach anh
xuyén cat cacmach
calcit cd trudc
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3.4. Cac yéu té6 khéng ché quing hoa

3.4.1.Yéu té thach - dja tang

Dién tich khu vwc tham do cé sw phan bd chu
yéu cla cac da phun trao axit nhw rhyolit, dacit,
ryodacit va tuf cGa chung, thanh phan khoang
vat chd yéu gbm manh da nui Itra, thach anh,
felspat. cac da bi ca nat, nén ép, dap v&, khi
c6 ngudn dung dich di I&n xam nhiém vao gay
ra cac bién dbéi prophylit hoa, thach anh hoa,
sericit hoa (cac phan &ng trao ddi thay thé gitra
da vay quanh v¢&i dung dich nhiét dich)... qua
trinh nay lam thay déi dac diém méi trwdng dia
hoa la yéu té thuan loi cho qua trinh tich tu, tao
khoang hoa vang.

Cac phan &ng thiy phan ban chét 1a qua trinh
tiéu héa H+ lién quan truc tiép véi tao quang thé
hién sy tac déong dén dd pH cda dung dich nhiét
dich, mtc d6 phan ly cGia cac hop phan hydrogen,
murc do lién két cha ion CI- (NaCl, KCI...), do hoa
tan clia vang trong dich nhiét dich.

O khu mé c6 thé nhan thay sw lién quan mat
thiét githa mirc dd (quy méd, cudng dd) bién ddi
da vay quanh va s tap trung ctia quang hoéa. ba
bién dbi cé dac diém chung mau xam xanh, xam
den, khéng quan sat dwoc ciu tao, kién tric ban
dau; thanh phan khoang vat dwoc lam giau thach
anh ciing nhv xuét hién cac khoang vat bién
doéi dac trwng: Chlorit, epidot, sericit, adularia...
(Intergeo, 2017).

3.4.2. Yéu t6 cau truc kién tao

a. Kién tao trwdc tao quang

Sw hoat déng cla cac hé thdng dit gay lon
(d&i kién tao Hanuman) truéng (rng suét cda hoat
dong kién tao nay sinh ra mot loat cac dut gay
phu c6 xu hwéng dich trwot bang, cac dut gay
trwot bang nay tao ra cac déi dap vé kién tao lon
ciing nhw cac khoang tréng (jogs) cé do 16 héng
cao la diéu kién thuan lgi cho qua trinh tich tu
quang vé sau.

b. Kién tao déng tao quéng

Trong dién tich khu mé cé sw xuét hién cua
mot loat cac khdi magma xam nhap nhd cé thanh
phan chinh 1a granit porphyr, hoat ddng xam nhap
cta cac khdi magma nay gay ra trwdng rng suét
co O, thdng dirng hinh thanh mét loat cac dut
gay thuan co goc dbc kha 1&n (tir 50-850), tao ra

cac khoang mé& dang thau kinh, ném phat trién
theo ca dwong phuong Ian hwéng déc. Dung dich
nhiét dich dwoc cung cip & giai doan cudi cla
hoat ddng xam nhap gay bién déi da vay quanh
cling nhuv l&ng dong quéng. Quang héa duogc
hinh thanh v&i nhiéu pha khac nhau chéng lén
nhau dwoc thé hién qua két qua phan tich mau
khoang twéng.

c. Kién tao sau tao quéng

Qua trinh khéo sat thuc t& co thé nhan thay
hoat dong kién tao sau tao quing hét strc manh
mé, lam tai hoat ddng nhiéu dit gay cé truwdc, pha
hdy mét phan va lam dich chuyén cac than quéng,
gay nhiéu kho khan trong coéng tac tim kiém tham
do va khai thac.

3.4.3. Yéu t6 magma

Trong vung nghién ctru c6 mat cac da magma
gdm: granit porphyr, ryodacit tudi (P-T) va
dacioryolit (T1-2). Mac du chwa cé cac nghién
ctru dinh lwong vé tudi ctia quang héa nhwng dua
trén lich st dia chat cda ving va cac dac diém dia
chét ctia khu md, mot trong s6 cac da magma néu
trén dwoc cho la lién quan dén ngudn cung cap
dung dich nhiét dich hau magma chra khoang
hoa sulfur vang tai khu mé Sakai.

3.5. S0’ bd nhan dinh vé loai hinh va nguén
goc thanh tao quiang héa vang géc khu vwc
Sakai

Pé xac lap dwoc kiéu quang héa va mé hinh
tao quang ctia mét mo, cac nha dia chat can lam
rd moét sd ndi dung chinh, bao gdm: (1) cac dac
diém quang hoéa co ban bao gébm thanh phan
khoang vat va thanh phan héa cia quang, déc
diém bién dbi da vay quanh, cu tao va kién truc
quang, (2) ngudn gbc quing va dung dich tao
quang, (3) kénh dan dung dich mang quéng, (4)
diéu kién hoa ly ctia qua trinh tao quang, (5) méi
trwong dia chét - ciu tric cha bay quing, va (6)
lich st hoat déng dia chat, magma - kién tao cta
khu vwe. Dé lam ré dwoc 6 noi dung trén, ngoai
viéc str dung nhirng phwong phap dia chat truyén
thdng (do vé dia chat, xac dinh thanh phan khoang
vat, ciu tao va kién tric quéng bang mét thworng
va dwdi kinh hién vi), t6 hop nhiéu phwong phap
nghién ctru chuyén sau can dwoc sir dung dé xac
dinh nguén géc quéng va d&c diém héa ly ctia qua
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trinh tao quang, chd yéu bao gébm céac phwong
phap phan tich déng vi bén clia mét s6 nguyén
td (S, C, O, H), déng vi Pb, phan tich nhiét bao
thé, SEM/ EPMA/ LA ICP-MS dija héa cac khoang
vat quang va da bién ddi, dinh tudi tuyét déi U-Pb
zircon/ apatit..., cac phwong phap phan tich hoa
tbng clia cac da magma.

Quang hoéa vang gbc trong ving nghién
clru dwoc thanh tao déi gan mét lién quan dén
dung dich nhiét dich, chat béc magma, dung
dich ngudn khi twong; quang héa vang di kém
Vi tb hop quang sulfur co cau tao mang mach,
mang mach, xam tan va dam két, khoang héa cé
tinh phan dei; lién quan v&i cac thé xam nhap
nhd granit porphyr, monzonit porphyr v.v. moi
trwdng thanh tao giau alkali (I&ng dong théng
qua boiling). V& hién twong bién déi nhiét dich,
cac md nay déu cé mot dac trwng chung 1a bién
déi nhiét dich do dung dich nhiét dich giau axit
gay nén, véi t& hop chinh gébm : alunite hda,
kaolinit hoa, propylit hoa, chlorit héa, epidot hoéa.
Doi bién dbi tap trung phan vom ciing nhw xung
quanh cac than quang chinh. V& phwong thirc
thanh tao chd yéu dwoc thanh tao theo phwong
thirc 1ap day khe nirt 1a chinh trao dbi thay thé la
thtr yéu. Vi tri kién tao lién quan dén cung dao,
cung magma luc dia va bi khéng ché bé&i cac yéu
td cAu trac kién tao chinh la cac dwt gay khu vuec,
tao ra cac déi pha hay Ién.

Trén co s& quan sat thuc té cung véi két qua
nghién clru vé& dac diém clu tao dia chat khu
thdm do va két hop nghién clru so bd thanh phan
vat chat quang, cau tao, kién tric quing. Mac du
con thiéu nhirng phan tich dinh lwong vé tudi cta
quang hoa, ngudn gbc cta vat chat quang, cac
phan tich dinh lwong vé diéu kién héa ly cla céac
qua trinh quang héa vang nhwng dwa trén lich st
dia chat sinh khoang clia dai tao nui Loei, cac dac
diém vé dia chat - quéng hda cla vang trong md
Sakai, cé thé bwédc dau nhan dinh quang hoa &
day c6 ngudn gbc nhiét dich nhiét d6 thap - trung
binh thudc kiéu mé vang tao nui dwoc thanh tao
trong giai doan mudn cla dai tao nui Loie, lién
quan dén thoi ky magma va sinh khoang tudi P-T
- giai doan magma - sinh khoang néi bat cla dai
tao nui Loei.
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4. KET LUAN

T cac két qua nghién clru cla luan van, cé
thé rat ra mot sé két luan vé dic diém dia chat
va quang hoa vang gbéc khu vuc Sakai, nwéc
CHDCND Lao nhuv sau:

> Céc thanh tao dia chat thudc pham vi khu
vuc Sakai co tudi thanh tao tlr Paleozoi dén
Kainozoi. Dac diém hoat dong kién tao cla ving
Sakai xay ra manh mé lam xuat hién hang loat
cac pha huay kién tao theo phwong Tay Bac -
Doéng Nam;

> Két qua tbng hop tai liéu cho thay, cac than
quang vang gbc khu vuc Sakai c6 hinh dang phirc
tap: dang mach, mang mach, thau kinh, 6 chiéu
dai tir (40 + 180) m; chidu day thay déi ttv (1,12
+ 3,63) m; c6 goc dbc 60° - 70°. Cac than quang
nay nam chi yéu trong da phun trao ryolit va tuf
clia chung bi dap v&, bi bién déi, dwoc khdng ché
b&i cac hé thdng dit gdy Phu Dao;

> Quang vang phan bd trong cac thanh tao
luc nguyén hé Trias, théng duéi - théng gitra (T1-
2), thanh phan thach hoc gém c6 cudi két, san két
thanh phan hon tap, cat két bot két va sét két mau
xam, cat két voi, da voi mau xam, dacit, ryodacit,
fenzit mau tréng, ryolit va tuf;

» Thanh phan khoang vat quing vang gbc
khu vwc nghién ctu chi yéu la vang tw sinh
phan b xam tan & dang bao thé trong sphalerit
hodc cung pyrit xam tan dang vi mach l4p day
vi khe n&t trong thach anh. Khoang vat quang
nguyén sinh gbém: pyrit, arsenopyrit, vang tw
sinh, sphalerit, galenit, it hon cé chalcopyrit,
tenantit. Cac khoang vat quéng th& sinh gdm:
goethit, azurit, malachit. Khoang vat phi quang:
thach anh, barit;

> Két qua phan tich mau nung luyén cho thay
ham lwong vang trong cac than quing va diém
quang thay déi kha 1&n, tr 0,2 g/T dén 35,6 g/T;
trung binh to 1,06 g/T dén 14,17 g/T.

> Dwa trén lich sv dia chét vung, lich sir dia
chét - magma - kién tao - sinh khoang cla dai
tao nui Loei, quang héa vang tai khu virc Sakai
bwéc dau dwoc nhan dinh thudc kiéu quang
hoa vang tao nui dwoc thanh tao trong giai doan
muodn cua dai tao nui Loei O
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NATURE OF THE ORIGINAL GOLD ORE IN SAKAI AREA, LAOS PDR
Le Thi Thu

ABSTRACT

The Sakai area in Sang Thong district, Vientiane city, Laos is considered to have prospects for primary
gold mineralization, with 12 ore bodies discovered. The synthesis of research results shows that the
geological formations in the Sakai area range from the Paleozoic to the Cenozoic era. The primary
gold ore bodies in the Sakai area have complex shapes and are often found in fractured and altered
rhyolite and tuff rocks, controlled by the Phu Dao fault systems. Gold ore is distributed in the Triassic
continental formations, specifically in the lower-middle section (T1-2). The lithologic components include
conglomerate, sandstone with impurities, gray-colored siltstone, sandy limestone, gray-colored limestone,
dacite, ryodacite, white-colored felsite, rhyolite, and tuff. The main minerals associated with the primary
gold ore in the study area are native gold, accompanied by quartz. The native gold is disseminated
in sphalerite or occurs as veinlets associated with pyrite filling fractures in quartz. Primary minerals
include pyrite, arsenopyrite, native gold, sphalerite, galena, and occasionally chalcopyrite and tennantite.
Secondary minerals include goethite, azurite, and malachite. Non-ore minerals include quartz and batrite.
Based on the regional geological history and the magmatic history of ore genesis, the gold mineralization
in the Sakai area is preliminarily interpreted as a late-stage type of gold mineralization related to the P-T-
age magmatism and mineralization phase, which is prominent in the Loei orogenic belt.

Keywords: original gold Sakai, Sakai
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Trach nhiém phap ly ctia cac tac gia bai bao: Cac tac gia hoan toan chju trach nhiém vé cac sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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Céc dai biéu dw Hoi nghj
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quéc lan thir 28 thdm quan
va tim hiéu Trung tdm Kham
phéa Khoa hoc Quy Nhon

(Anh Ngoc Béo)
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TRONG CONG NGHIEP MO VIET NAM

TI'LPO"ng Dal hOC MO’ .l Dla Guy Nhon, ngay 29-30/9/2023
chét la noi dao tao céc kyj
sw nganh md. Trong &nh,

cac dai biéu Chi hoi Md
Truong Dai hoc Mé- Dja
chét tham dw Ho6i nghi
Khoa hoc Ky thuat Md
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KINH TE TUAN HOAN LA

TRONG CONG NGHIEP MO VIET NAM Chi hoi M6 Vién Khoa hoc
Cong nghé Mo va Luyén kim
la thanh vién tich cwc cula
H6i Khoa hoc va Coéng nghé
M@ Viét Nam. Trong anh, cac
dai biéu Chi hdi Mé Khoa hoc
Coéng nghé Mo va Luyén kim
tham dw H6i nghji Khoa hoc
Ky thuat Mé toan quéc lan
thir 28

Quy Nhon, ngiy 29-30/9/2023
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