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ERS® ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
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Pic diém thanh phan vat chat va diéu kién héa ly thanh tao quing
dong nguyén sinh dai Bién Bong - Quy Son Bon triing
An Chau
Lé Thi Thu'*, B3 Van Nhuan! Tran Ngoc Thai 2 Hoang Thi Thoal

1 Truong Dai hoc M¢ - Dja chdt
2Téng hoi Pia chat Viet Nam

TOM TAT

Quing héa ddong dai Bién DPong-Quy Son ndi riéng va Bon tring An Chéu noi chung da dugc nhin dang
nhung loai hinh ngudn gbc thanh tao quang va quy luét phan bd cua quing van chua dugc 1am ro. Gan
day, qua nhiing nghi nhan méi vé quy luat phan bd ciia quang Cu trong cac da tram tich & dai Bién Dong-
Quy Son c6 thé thiy cac than quang_ ddng trong khu vuc nghién ciru chu yéu phan bd trong cac doi dap
v3, vo nhau thudc phan hé tang Mau Son trén (T3cmss). Trong bao céo ndy, bang cac phuong phap
nghién ctru truyén thong nhu khao sat thuc dia, 1at mong, khoang tudng,... két hop voi cac phuong phap
nghién ctru hién dai nhu IC-PMS, SEM, bao thé, déng vi... cho théy thanh phﬁn khoang vat, hdéa hoc
quang déng nguyén sinh dai Bién Pong-Quy Son gdm tennantit, bornit, chalcosin, chalcopyrit v6i ham
luong ddng dao dong trong khoang 16n tir 0,01 dén 29,01%, trung binh 1,44%. Ngoai ra con gap pyrit,
galenit, sphalerlt vang tu sinh. Ciu tao, kién truc quing dong cha yéu 1a chu tao xam tan, ciu tao
dai,...kién trac hat tha hinh, hat nira tu hinh, hat gagm mon.... Két qua phén tich nhiét bao thé cho thiy
nhiét d6 thanh tao quing hoa dong dai Bién Dong-Quy Son nim trong khoang 200-2800C. Két qua dat
duogc tao co sd khoa hoc ciing nhu thuc té cho cac nha dau tu tién hanh tham do va khai thac nguén tai
nguyén dong quy gia trong viing nghién ciru.

Tir khoa: Quang ddng; Bién Pong-Quy Son; Ddi An Chau

1. Pit véan dé

Tir nhimg nam 60 cia thé ky trudc, trong cac van lidu dia chat, vang Bién Pong duoc biét dén vai cac mo
va diém quing dong kiéu nguon gbc tram tich “cat két ngam dong” [ Nguyén Xuan Bao va nnk (1979);
Nguyén Tri Vat va nnk (1997)], thuat ngir nay van ton tai cho dén by gio trong céc gido trinh, bai giang &
cac truong dai hoc va vién nghién ctu [Tran Binh Chu va nnk (2013)]. Khu vyc nghién ciru da dugc cac nha
dia chat Phap khao sat tir dau thé ky XX, sau do dugc cac nha dia chat Viét Nam, Lién X6 (cii), Trung Qubc
tiép tuc nghién ciru tir nhitng nam 60 dén nhimg nam 90 cua thé ky trudc[Nguyén Xuan Bao va nnk (1979);
Nguyén Vin Hoanh va nnk (1986)]. Tir nam 2016 dén nay nhom téc gia da tién hanh nghién ctu, khao sat
kha chi tiét, ky ludng, két hop phan tich truyén thong va hién dai, dic biét 1a dia hoa dong vi nham xéac
dinh cdu trdc cac mo ddng dang khai théc, ciing nhu thanh phan vat chét, ngudn géc va didu kién thanh
tao quang. Vai cac két qua nghién ciru, bude dau khiang dinh quang dong ¢ ddy c6 ngudn gdc nhiét dich.
Tuy nhién nguon gbc ban dau cua dong va da kim di kém 1a magma hay tram tich con I1a van dé can duoc
dau tu nghién ciru ky hon.

2. Co s6' ly ludn va phwong phap nghién ciu

Quing dong 1a mot trong nhitng khoang san kim loai c6 vai tro quan trong trong nén kinh te qudc dan,
ching dugc st dung ngay cang nhiéu trong cac linh vuc cong nghiép khac nhau. Dong c6 sé thir tu 29
trong bang hé thong tuan hoan ciia Mendeleev, trong lugng nguyén tir 1a 63,54. Ddng c6 hai dong vi la Cu
63 va Cu 65, tri s6 Clark cua dong la 4,7.10%. Ham lugng dong trong da mafic 1%, trong dé trung tinh
0,35%, trong d4 axit 0,2% va trong thuc VAt Ién téi 0,65%. Bong 1a nguyén t§ wa luu huynh. Trong diéu
kién noi sinh dong c6 héa tri 0;1;2 lién quan chat ché vai cac da xam nhap va phun trao mafic, trung tinh
va axit. Tuy tri sb Clark cia dong nhé nhung hé sb tap trung cao cho nén kha ning tao thanh nhitng mo
I6n cao. Trong diéu kién ngoai sinh, ddng ton tai dudi dang dung dich keo, dung dich that va hop chat
phuc. Thanh phan khoéng vat chinh cua dong gom: Chancopyrit, bornit, covelin, chalcozil, malachit,
azurit...[Tran Binh Chu va nnk (2013)].

Céc phuong phap nghién ciru dugc 4p dung gom: Phuong phap tong hop tai liéu; khao sat nghién cau

* Tac gia lién h¢
Email: lethithu@humg.edu.vn
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ngoai thuc dia, phuong phéap phan tich thach hoc, khoang twdng, SEM, ddng vi, phan tich nhiét d6 dong
hoéa bao thé....

2.1. Péc diém phan bé va hinh thai cac than quéng dong

Trén dién tich nhém to Thanh Moi (Chi Lang, Ban Té, Chii, An Chau) co6 thé thdy khoang hoa ddng
phét trién phong pht, phan b rong khip trén dién tich gin 750km2 chu yéu 1a cac mé va diém mo thudc
hai huyén Luc Ngan va Son Pong tinh Bic Giang nhu mé Pdong Buwa, Khuan Mudi, Trai Bau, Géc Sau,
Pong Dong, Giao Liém....Sy phan b ciia cac mo khoang nay thuong lién quan chit ché vai cac yéu té
céu truc dia chét, cc hoat dong kién tao ciing nhu sy phat trién cia Bon tring Mesozoi An Chau. Sau
day s& md ta cau tric mdt sé mo dién hinh trong khu vuc nghién ciu:

2.1.1 Cau tric mé Pong Bua

Mo ddng Pong Bua do Cong ty Cé phan Tdp dodn Khodng sin A Cuong quan ly va khai théc. Tham
gia vao ciu tric dia chat khu mo 1a cac da phién sét, da phién sét - voi, d4 phién voi - sét, xen it 16p da voi
Vi hat, d4 voi - sét chira bot, da voi dolomit héa, ... thuoc phan hé ting Mau Son trén (Tscmss). Cac da chu
yéu c6 mau mau xam luc, xam tro, xam sam, kh| bi phong héa c6 mau nau vang, tim hong, tim nau, cau
tao phan 16p trung binh dén mong, doi khi phan phién. Khu mo thudc canh Dong Nam cua nép 16m Pong
Bua véi goc dbc 20° - 30°, cang gan dut gdy cac 16p c6 goc doc cang 16n (anh 1). C6 rat nhiéu hé thong
dut gay trong khu mo trong d6 hé thong dit gdy Tay Béc - Dong Nam dong vai tro khdng ché than quang,
hé thong dut giy Pong Bic - Tay Nam dong vai trd pha hay than quang.

, 4 S ) \ { it 1

Anh 1. Béi vo nhau ddp vé chira quang dong Anh 2. Cac vi mach thach anh, calcit c6 xam tan

mo Pong Bua sulfur trong da phiéen vOi - sét mau xam, xam sam
0 mo Pong Bua

Than quing phét trién theo d6i vo nhau, dap v& cua dit giy theo phuong Tay Bic - Pong Nam, chiéu
dai khoang 800m, chiéu rong 20 - 80m, goc. déc than quang 450 - 500, ‘Trong dei vo nhau, dap v& cac lop
da bi udn luon phirc tap (anhl), thé nim gan nhu dbc ding, phat trién nhidu dich truot, doi chd co thé
nam dao nguoc. Khoang vat quang xam tan trong cac vi mach thach anh, calcit mau tring (anh 2) hogc
trong cac doi dolomit hda, thach anh héa, doi khi xam tan, xuyén lap theo cac thé 16p, tho phién.

2.1.2. Céu trac mé Khudn Muoi

Mo dong Khuén Mudi do Cong ty Cé phan Tdp doan Khodng sin A Cwong quan ly va khai
thac. Tham gia vao céu tric dia chat khu mo cha yéu 1a cat két hat nho, bot két, da phién sét, da phién sét -
vOi, ... cua phan hé ting Mau Son trén (Tacmss). Cac d4 chi yéu c6 mau xam, xam tro, xam sam, khi bi
phong héa c6 mau nau vang, tim hong, tim gan ga, cau tao phan I6p trung binh dén mong, doi khi phan
phién. Khu mo thudc canh Tay Bic cua nép 16i Khuon Mudoi véi goc dbe cac canh 25° - 35°, cang gan dut
gay céc 16p c6 goc dbc cang Ion. Heé thong dut gdy Tay Bic - Dong Nam déng vai tro khong ché than
quang, hé thong dut giy Pong Béc - Tay Nam dong vai tro pha huy than quang.

Than quang phét trién theo d6i vo nhau, dap v cia dut giy theo phuong Tay Bic - Pong Nam, chiéu
dai gan 700m, chiéu rong 10-70m, géc dbc than quing chinh 75° - 85° ngoai ra c6 hai phan nhéanh gia
tang theo 16p va theo dut gdy nghich c6 goc déc nho 20° - 30°. Trong déi vo nhau, dap v céac 16p da bi
udn luon phirc tap (anh 3), thé nam gan nhu ddc ding, phét trién nhiéu dich trugt nho. Khoang vat quing
X&m tan trong c&c vi mach thach anh, calcit mau tring, doi khi xdm tan, xuyén lap theo cac thg I6p, thé
phién. Dic biét cac khoang vat dong thir sinh con tham dong trong céc 16p cat két, bot két (anh 4).
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hau ddp vé chiza quang Anh 4. Céc lop bt két, cét két hat nhé c6 tham
mé Khuén Muoi. dong c&c khoang vdr dong thir sinh, thé nam
dac thodi canh déi vo nhau ddp vé chiza quang
& Mo Khuén Muoi.

2.1.3. Cdu triic mé Gac Sau

Mo ddng Géc Sau do Cong ty Cé phan Anh Phong quan Iy va khai théc. Tham gia vao cau trac dia
chat khu mo 1a cac da phién sét, d4 phién sét - voi, da phién voi - sét, xen it I6p da véi vi hat, da voi - sét
chira bot, da voi dolomit hoa, ... thuoc phan hé ting Mau Son trén (Tscmss). Cac da cha yéu ¢ mau mau
xam lyc, xam tro, xam sam, xam den, khi bi phong h6éa c6 mau nau vang, tim hong, tim nau, tim sim, ciu
tao phan I16p trung binh dén mong, déi khi phan phién. Khu mé & trung tam cua nép 16m Giéo Liém, vai
g6c doc hai canh 30° - 40°, cang gan dut gay cac 16p c6 goc doc cang Ién. He thong dat gdy Tay Bac -
DPong Nam dong vai trd khdng ché than quang, hé théng dit gdy Pong Bic - Tay Nam dong vai tro phé
huay than quang.

% S RN

Anh 5. Béi vo nhau ddp vé, thé nam déc Anh 6. Mach chalcosin ddc sit mau xanh tim
dimg chira qugng ¢ mo Goc Sau xuyén cat chéo goc cac lop da phién sét - voi
phong héa mau xam vang mé Gac Sau
Than quang phét trién theo d6i vo nhau, dap v cua dut giy theo phuong Tay Bic - Pong Nam, chiéu
dai gan 2000m, chiéu rong 20 - 100m, goc doc than quang 85° - 90°. Trong ddi vo nhau, dap vé céc 16p
d4 bi udn lugn phic tap, thé nim gan nhu déc ding, phét trién nhiéu dich truot, doi chd c6 thé nim dao
nguoc (anh 5). Khoang vat quing xam tan trong cac vi mach thach anh, calcit mau tring hoic trong cac
dé6i dolomit hoa, thach anh hoa, d6i khi xAm tan, xuyén lap theo cac thé 16p, thé phién, khe nut (anh 6).
Ngoai ba mo néu trén, dai Bién Pong - Quy Son con c6 hang chuc diém quang va biéu hién quang.
Két qua nghién ciru toan ving ciing cho cau tric mé twong ty nhu ba moé nay.

2.2. Pdc diém thanh phan khoang vdt, cdu tao, kién trac qudng dong nguyén sinh khu vec nghién
citu. [Lé Thi Thu va nnk (2018)]

Két qua phan tich khoang tuéng, thach hoc dudi kinh hién vi phan xa va thiu quang két hop véi cac
két qua phan tich SEM tai Truong Dai hoc Mo-dia chit cang véi viéc tong hop cac két qua nghién ctu
trude day cho thiy thanh phan khoang vat quang dong nguyén sinh dai Bién Bong -Quy Son gom chu yéu
cac khoang vat tennantit, bornit, chalcosin, chalcopyrit. Ngoai ra con gap mot sé cac khoang vat quing
nguyén sinh khac nhu: pyrit, sfalerit, glenit, molipdenit, vang.
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Tennantit(Cui2AssS13) 1a khoang vat phé bién trong tap miu véi ham luong khoang 10 %, chiing chi
yéu ton tai dudi dang hat tha hinh kich thudc 0,1-0,4 mm tao dam 6 xam tan cung chalcosin, bornit trén
nén phi quang hozc ddi khi di cing chalcopyrit 14p day trong cac vi khe nut. (anh 7:8;9;14)

Bornit (CusFeS,): la khodng vat c6 tan suat xuat hi¢n kha nhiéu trong mau mic du ham lugng khéng
cao, chi khoang 5 %. Bornit thuong c6 dang hat tha hinh véi kich thuéc hat dao dong (0,1+0,2) mm xam
tan khong déu trén nén phi quing hoic tao dam 6 cung chalcosin, tannatit xam tan trén nén phi quang.
(anh 9;14)

Chalcosin (Cu,S): ¢6 ham lugng khoang 3 %, chiing thudng phan bd thanh 6, mach, khéi dic sit di
cling cac khoang vat bornit, tennatit. Qua quan sét thiy chalcosin thuong c6 dang hat tha hinh véi kich
thuac hat (0,05+0,2) mm (anh 9;14)

Chalcopyrit (CuFeSy): xuat hién véi tan xuat thip, chi gap trong 2 mau véi ham lugng khoang 2 %,
chiing ton tai dudi dang dam 6 hoic lap day trong céc vi khe nut caa khoang vat phi quang véi kich thudce
hat (0,02+0,05) mm, kich thu¢c mach >1 mm. (anh 7;8)

Pyrit (FeSz): gap phd bién trong quang, dudi dang céc hat tha hinh dén nira ty hinh kich thuéc tir 0,1-
0,2mm. Chung thudng cong sinh voi thach anh, hodc doi khi phan bd dudi dang cac dam 6 nho xam tan
trén nén phi quang. (anh 11)

Galenit (PbS2) va sphalerit (ZnSz): la hai khoang vat nguyén sinh cua chi va kém trong quang gap
khong nhiéu, dudi dang cac hat tha hinh dén nira ty hinh, tap trung thanh tirng dam, 6 xam tan. Chang gap
khéng nhiéu trong quang, xap xi 1-2%. Thuong cong sinh véi chalcozin, chalcopyrit, tetraedrit, bornit. ..
(anh 12)

Anh 8. Chalcopyrit (Chp) va tennantlt (Te) hat

Anh 7. Chalcopyrit (Chp) va tennant ZTE) tao

mach lap ddy trong cac vi khe nut tha hinh xam tan trén nén phi quang

500 um

Anh 9. Bornit (Bo), chalcosin (Cc), Teannatit (Te) ) ;i
tao ddam 6 xam tan trén nén phi quang kinh hién vi dién tir quét SEM va cdc diém xac
dinh thanh phan cac nguyén to khoang vdt

Anh 10. Cac khoang vat mau KT-17 chup duéi
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Két qua phan tich SEM-EDS tgi spot 3- Khoang vt tennantit

vang tu sinh (Au): gap 2-3 vi hat, ching thuong ton tai dudi dang cac bao thé nho, xam tan trén nén
pyrit vai kich thudc hat 0,01-0,02mm. (anh 11)

Anh 11. Vang tie sinh (Au) xam tan trén nén

KTGS 23/2 ’

pyrit (Py)
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Pdc diém cau tao qugng: Két qua nghién ctru cho thay, quang dong nguyén sinh trong dai Bién Dong
- Quy Son ¢6 cac dang cau tao dic trung 1a: cAu tao 6, cAu xam tan, ciu tao dai...

a0 M Anh 14. Bormt(Bo) chalcosm(Cc) tennatit(Te) hat
mé Goc Sau(Anh Phong) tha hinh, tao ddm 6 xam tan trén nén
phi qugng

Anh 13.Chalcosin tao mach trong dd phién sét-voi

Dc diém kién tric quang: Kién tric pho bién ciia quing dong nguyén sinh trong khu vuc nghién ctu
la kién tric hat tha hinh, it hon 1a kién trac hat nwra ty hinh, kién tric hat gam mon.( anh 8;9;11;14)

2.3. Pic diém cac bao thé trong thach anh ciia qugng dong khu veec nghién cieu

Trong thach anh cuia tap mAu phén tich chi gap céc bao thé nguyén sinh, gom chii yéu 12 bao thé long-
khi, it hon c6 bao thé khi- long, bao thé khi (Bang 1)

Bang 1. Két qua phan tich bao thé trong thach anh

S& hicu mau Nhiét do dong héa bao thé theo kiéu quang
; thach anh -dong-sulfur da kim (0C)
B 02 200-254
GS 01 220-245
bb 02 205-280
KM 01 220-253
GS1b 207-248
GS 05 200-240

Két qua phan tich bao thé cho thdy nhiét d6 thanh tao quang dong trong khu vic nghién ciru khéng
cao, dao dong trong khoang 200-280°C.

2.4. Két qud phdn tich dong vi

Khu vuc nghién ctru cho toi thoi diém nay chua c6 cdng trinh nghién ctru nao dé cap dén két qua phan
tich dong vi S, O hay C. Ket qua nghién ctru budce dau ve dong vi & *°C va 3 *°O trong khu vuc nghién cau
duoc thé hién trong bang (2)

Bang 2. Két qud phdn tich dong vi 5 ¥Cva 9180

S6 hiéu mau Khoang vat DPong vi Két qua
bB 12 Canxit 8 Cvpps, %0 -3.5
bB 34 Canxit 8 3Cvpps, %0 -5.4
bB 12 Canxit 8 8 0vppB, %o 21.4
bB 34 Canxit 3 80vppB, %o 13.9

Két qua phan tich trén dugc ddi sanh trén biéu do twong quan giita 3 **C va § *O phan loai carbonat
theo nguon goc thanh tao (cua Rollinson, 1993) (Hinh 1) da cho thay t6 hop cong sinh khoang vat nguyén
sinh thudc kiéu nhiét dich Mississpi Valley va kiéu nhiét dich Song nui gitta Pai duong.
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Hinh 1. Biéu d6 nwong quan giira 3C va 80 phan logi cachonat theo nguon gac
thanh tgo (theo Rollinson, 1993)

2. Két qua va thao luan

Két qua nghién cau vé cau tric mo khoang, hinh thai than quang, thanh phan khoang vat, thanh phan
hoéa hoc, nhiét d6 thanh tao cling nhu ciu tao, kién tric qudng ddng trong ving nghién ciru mang dic
trung cia mo nhiét dich. Hé thdng dut giy phuong Tay Bac - Pong Nam ¢ dudi su c6 thé dong vai tro
kénh dan dung dich quang, con nhanh ciia ching va cac doi dap v phia trén dong vai tro chira quang.
Céc tram tich luc nguyén carbonat hat min dong vai tro chtra va chin quang.

3. Két luan

Céc d4 tham gia vao cdu tric cdc mo quang ddng dai Quy Son - Bién Dong chua yéu la cat két, bot két,
d4 phién sét, da phién sét - voi, da phién voi - sét, xen it I6p d4 voi vi hat, da voi - sét chira bot, da voi
dolomit héa, ... thuoc phan hé ting Mau Son trén (Tacmss). C4c than quiang dang mach, mang mach, thau
kinh, 8, ... dwoc khdng ché chat ché boi hé théng dut gdy Tay Bic - Pong Nam con bi hé thong dut gay
DPong Bic - Tay Nam chia cét, pha hay. Thanh phan khoang vat quang nguyén sinh gdm tennantit, bornit,
chalcosin, chalcopyrlt Ngoal cac khoang vat trén con gap pyrit, galenit, sphalerit, vang tu sinh. Céu tao,
kién trac quing ddng chu yéu la ciu tao xam tan, ciu tao dai,...kién trac hat tha hinh, hat nira tu hinh, hat
gam mon. ... Két qua phan tich nhiét bao thé cho thdy nhiét 6 thanh tao quing héa dong dai Bién Pong-
Quy Son nim trong khoang 200-280°C twong dwong véi kiéu mo nhiét dich nhiét do trung binh. Két qua
phan tich dong vi 8 3C va 5180 ciing da chimng to vé té hop cong sinh khoang vat nguyén sinh dugc
thanh tao trong qua trinh quang hoéa nhiét dich. Con ngu0n cung cap vat chat nguyén thay cho viéc thanh

tao quing dong trong khu vuc nghién cau s€ duoc tap thé tac gia tiép tuc du tu nghién chi tiét va s& cong
bé trong cac bai béo tiép theo.
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~ Nhom tac gia bai bao tran trong cam on Ban giam dbc, cac nha chuyén mon, cong nhan & cac mo Gée
Sau, Khuén Mudi, Pong Bua, vi nhitng gilp d& trong qua trinh khao sat, nghién ctru va thu thap mau.
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ABSTRACT

Characteristics of material composition and physical-chemical
conditions for forming primary copper ore in Bien Dong -Quy Son

stretch of An Chau basin
Le Thi Thu **, D5 Van Nhuan?, Tran Ngoc Thai2, Hoang Thi Thoa!
! Hanoi University of Mining and Geology
2General Geology of Vietnam

Copper ore of Bien Dong - Quy Nhon in particular and An Chau Basin in general have been identified
but type of created origin of the ore and its distribution hasn’t been clarified. Recently, new assumptions
have mentioned regarding to distribution of the copper ore in sedimentary rocks of Dong Son- Quy Son
can identify that copper ore bodies in the study area were mainly distributed in sand-powdered rocks,
clay, clay-silt in third assise of Mau Son formation (Tscmss). In this paper combination between
traditional and modern research methods such as fieldwork, section, mineralography, ICPMS and SEM
showed that ore mineral composition, structure of copper ore in Bien Dong - Quy Son stretch included,
etc. The mineralogical composition of the Bien Dong-Quy Son copper ore consists of tennantite, bornite,
chalcosine, chalcopyrite with copper content ranging from 0.01 to 29.01%, average 1.44 %. There are
also pyrite, galenite, sphalerite, gold. The structure of copper ores are mainly dissipation, stretch
structure, Ore texture allomorphism , hypidioblast, corrosion. Thermal analysis results showed that
temperature created copper ore in Bien Dong-Quy Son was range from 200 to 280°C.

In addition to the above results, some isotope analyzes will be published. The results provide a scientific
basis to attract geological and mineral investors to explore and exploit valuable copper ore resources in
the study area.

Keywords: Copper ore; Bien Dong-Quy Son; An Chau basin
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