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MOT SO KET QUA NGHIEN CUU VE PAC PIEM QUANG HOA PONG

KHU VUC AN LUONG - YEN BAI

NGUYEN PHUONG, NGUYEN THI CUC, Truong Dai hoc M6 - Dja chat
NGUYEN THI THU HANG, Céng ty CP tir van trien khai cdng nghé Mo - Dia chat

Tom tat: Bai bao gisi thidu mét sé két qua nghién ciru méi vé dic diém quéng héa dong khu viec
An Luong. Két qua nghién cizu cho phép rat ra mét sé két ludn sau:

- Qudng dong khu vuc nghién ciru cd nhitng ddic diém phan bé riéng biét, cé thé phan thanh
3 kiéu phan bd. Trong dé, quang héa phan bé chai yéu thuge kiéu phan bé 1 va 2. Qudng
dong phan bé trong dd véi tdi két tinh, dd hoa dolomit bi thach anh héa hodc trong dd phién
bi chlorit hoa, sericit hoa, thach anh hoa. Trong dé quang phan bé trong da voi tai két tinh,
dd hoa dolomit bi thach anh hda ¢ trién vong hon ca.

- Cac than quang cong nghi¢p trong khu vuc nghién ciu phé bién dang mach, mach
thau kinh, chiéu day bién doi thugc logi én dinh dén khong én dinh, quy md thugc nho dén
trung binh. Ham lieong dong bién doi tir <0,003% dén 8,67%, trung binh 0,605%, thugc logi

trung binh va phan bé chui yeu thugc logi khong dong deu. ,
- Quang C(:) cau tgo xam tan, vi mach, mach Ic?p day, o hodg dang vet bam theo mat
khe nzzt, nguon goc nhi¢t dich nhiéz dg trung binh thap. Thanh phan khoang vdt quéng chu

yéu la chalcopyrit, pyrit, bornit, covelin...

- T6 hop cgng sinh khoang vdr déc trung la thach anh — pyrit - chalcopyrit — bornit —
pyrotin (1); calcit — pyrit — chalcopyrit (11), thugc thoi ky nhiét dich va té hop oxit — hydroxit
(1), thugce thoi ky phong héa. Trong 3 giai doan tao quang trén, thi quang dwoc thanh tao
o giai doan 1 va 2 la co y nghia cong nghiép.

- Ngoai dong, trong c&c than quang con c6 cac nguyén t6 di kém nhw Au, Ag, Pb,

n...

Day la nhitng khoang sdn di cung co gia tri, can dwoc quan tam nghién cuu ¢ cac giali

doan tiép theo @¢ nang cao hiéu qud kinh té mo, két hop bao vé tai nguyén véi bao vé moi

truong ben viing.

1. Pit van dé

Quing ddng la khoang san dong vai trd
quan trong trong nén kinh té qudc dan, dic biét
trong cac nganh céng nghiép. Vi vay, nghién
ctru dic diém thanh phan vat chat, tinh chat
cdng nghé quing dong dé phuc vu khai théc,
ché bién dé sir dung trong nudc va xuat khau la
can thiét va phd hop véi xu huéng phat trién
chung cua dat nudc; trong d6 c6 quing dong
khu vuc An Luong. So véi cac khu vuc lan can,
quang dong khu viuc An Luong duoc danh gia
la c6 chit lugng trung binh va phan bé chu yéu
trong da voi vi hat tai két tinh, da dolomit bj

thach anh hoa. Két qua nghién ciru con cho thay,

ngoai dong trong céc than quiang con cd cac
khoang san c6 ich di kém nhu Au, Ag, Pb, Zn.
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Néu co su dau tu vé ki thuat va cdng nghé hop
ly s& tan thu duoc khoang san di kém, gop phan
nang cao hiéu qua kinh té mo, két hop bao vé
tai nguyén va bao vé méi truong, phuc vu phéat
tricn kinh té x& hoi bén ving. Vi vy viéc
nghién cau vé dac diém quang hoa dong khu
vuc An Luong la can thiét va nham gop phan giai
quyét cac yéu cau do thuc té dit ra.
2. Khai quat vé dia chat khu vuc nghién ciru
2.1. So lwgc vé Vi tri dia ly va lich si nghién
ciru quéng dong khu vuc An Luwong

Khu vuc nghién ciu thudc xa An Luong,
huyén Vian Chan, tinh Yén Bai nam trong to
ban do dia hinh Nghia Lo F-48-54-C (5952111)
hé toa d0 VN2000. Bia hinh nui cao phuc tap,
gom cac ndi bi phan cét thanh tirng mang riéng



biét voi do6 cao thay ddi tr 100m ti 800m,
tham thuc vat kha phat trién, chu yéu rung tai
sinh, cay ci ram rap nén di lai kho khan.

Truéc nam 1967, it co tai liéu néi vé quing
dong khu An Luong. Nam 1967, Poan 20G tién
hanh cong tac phd tra so lwgc khu vuc An
Luong.

Nam 1987, Nghiém Thai Thinh, (Lién doan
Dja chat III) da khao sat va phat hién mot sb
diém 16 quang dong trong da hoa bi dolomit hoa
doc theo sudi Ngoi Thia. Nam 1995, Truong
Vian Hong cung tap thé Lién doan Pia chat Il
(nay la Lién doan Tay Bic) tién hanh thi cong
dé an “Péanh gia dong - vang Lang Phat - An
Luong, Yén Bai” ty 1€ 1:25.000 trén dién tich
600km?.

Két qua tim kiém ty I¢ 1:25.000 d4 xac dinh
khu An Luong la mét trong sé dién tich ¢ trién
vong duoc tim kiém chi tiét hoa ty Ié 1:10.000.
Két qua tim kiém chi tiét hoa 1a co so lap dé an
tham do quing dong khu An Luong va khu Khe
Cam [3].

Nam 2011 - 2012, Céng ty CP khoang san
Thién Bao tién hanh cong tac Thim do quing
dong khu vyc Khe Cam, Xa An Luong, huyén
Van Chan, tinh Yén Bai trén dién tich khoang
50 ha. Tai liéu do tac gia thu thap trong qua
trinh thi cong dé 4n tham do, két hop cac tai liéu
¢6 trudc cho phép nhan thic toan dién va day
da hon vé dic diém quing hoa ddng khu vuc
An Luong.

2.2. Khdi qudt dic diém dja chdt khu veec An
Luong

Tham gia vao ciu triic ving nghién ctu bao
gom phan hé tang trén, hé ting Sin Quyén (PR
2502); hé tang Sa Pa (PRssp); hé tang Cam
Puong (e:cd); hé Carbon théng dudi - thdng
gitra va hé Bé tor (Q). Cac thanh tao magma
trong khu vuc An Luong bao gom phuc hé Bao
Ha (VPRzbh) va cac dai mach khong rd tudi.
Khu vuc nghién cau cé ciu trdc dang mot nép
16m, truc nép 16m kéo dai phuong dong bic —
tdy nam, bj chia cat boi hai hé thong dut gay co
phuong 4 kinh tuyén va phuwong a vi tuyen
Hoat dong kién tao trong ving phat trién rat
manh mé (hinh 1). Trong d6 dang quan tam la
cac dut gdy Fi, F2, ...Fs. CO I€ cac dut gdy F,
Fo2 1a cac dit gdy dong vai tro khéng ché sy

thanh tao céc than quiang ddng trong khu vuc
An Luong (?) [3].

CAu tao dia chit khu vuc An Luong tuong
dbi don gian bao gdm cac da thudc hé tang Sa
Pa. Thanh phan chu yéu 1a hoa dolomit, d4 hoa
calcit, da phién thach anh seritcit, clorit, da
phién sét den, da phién thach anh biotit, d&
phién thach anh mica c6 granat hat nhd, xen kep
cac thau kinh quarzit.

Hé ting Sa Pa chiém hon 95% dién tich khu
vuc nghién ciu. Dya vao dic diém thach hoc va
quan hé trén duéi c6 thé chia hé tang Sa Pa
thanh hai phan hé ting: Phan hé tang Sa Pa duéi
(PRs3sp1) va phan hé tang Sa Pa trén (PRasspz).
Trong d6 phan hé tang trén dugc phan thanh 5
tap [3] va day cling 1a d6i tuwong chua quing
ddng trong khu vuc nghién cuu.

Két qua nghién cau cho thay khoang héa
dong phan bd cha yéu trong cac thanh tao da
voi, da voi dolomit, da hoa dolomit bi thach anh
hoa, da phién thach anh seritcit, da voi xen
dolomit va it hon 1a trong cac da phién thach
anh - sericit d6i chd c6 chaa vat chét than.
Trong do, 16p da voi dolomit va da voi xen
dolomit bi thach anh thugc phan hé téng Sa Pa
(PRssp2) trén la dbi tugng chira quing dong c6
trién vong nhat trong khu vuc (h|nh 1).

3. Pic diém quing héa dong khu vuc An
Luwong
3.1. Pdc diém phan bé, hinh thai, kich thuwéc
cac than quang
a. Pdc diém phan bé

Tong hop tai liéu thim do va cac két qua
nghién ctru trude cho thay ton tai cac kiéu quang
sau:

- Kiéu tht nhat: Bao gém céc than quing
dang mach don 1¢ hoac tap hop mach thach anh
chira quang lap day khe nat phan bé trong da
hoa dolomit va da v6i dolomit bi thach anh hoa.
Pic trung cho kiéu phan bd nay I1a chum than
quang 2.

- Kiéu thir hai: Gom quang xam tan la cha
yéu hoic céc vi mach thach anh chira khoang
hoa dong phan bé trong da voi vi hat tai két tinh,
da dolomit, da hoa dolomit bi thach anh hoa
(V185, VL88, LK4, LK7, LKS...). Pay 1a kidu
phan b quing dong dic trung cua toan khu vuc
nghién cau.
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n Cuyén: Phdn trén &4 phign thach anh mica, ¢4 phign

at yen cac thau kinh amfibolt, quarzit, 63 hoa.

Granit aphit khong o tudi.

Gabro diashas khong 1 twdi.

Phic he Bdo Ha: Amfibokt, gabro amfibolit.
Ranh giti & chat.

Biit g2y

The ndm adt @4,

Song sud

OANN BEE BEE B F

TRICH THED TA UI2U CUA TRUGH VAN HANG VA NNK 1993
(THY MR TVLE + 30.000)

Hinh 1. So dé dia chat vung Van Chdn, tinh Yén Bai

- Kiéu th ba: Bao gdm céc mach quing
hodc quang hoa dong dang xam nhiém phan b
trong d4 phién bi chlorit hoa, sericit hoa, thach
anh hoa.

Trong khu vuc nghién cuu, quang hoa chu
yéu thuoc kiéu phan bé 1 va kiéu phan bé 2.

b. Déc diém hinh thdi, kich thudéc cée than qudng

Két qua tham do (2012) khu vuc khe Cam
da khoanh ndi duoc 11 than quing cong nghiép
thuéc 3 chum than quang: chum than quang 2,
chum than quang 3, chum than quang 4 va than
quang 5. Cac than quing cam don nghiéng vé
dong bac vai goc doc 45 — 60°, thuodc loai than
quang cam dbc dén doc dung [3].

- Chum than quing 2: Phan b trong da
hoa dolomit va d4 voi tai két tinh, da dolomit bi
thach anh hda, thudc phan thip nhat cua phan hé
tang Sa Pa trén. Dwa vao thé nam va két qua lay
mau hoa, da khoanh nbi duoc 4 than quang cong
nghiép, ky hieu TQ2-1, TQ2-2, TQ2-3, TQ2-4
va mot s6 thau kinh nho. Céc than quing dang
mach, thau kinh, kéo dai tir 150 dén 530m, chiéu
day cac than quing trung binh bién ddi tir 8,02m
dén 9,83m. Ham lugng Cu trung binh trong cac
than quing bién doi tir 0,754% dén 0,880%.
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- Chum than quing 3: Phan bd trong da
vdi vi hat tai két tinh hat nho, bi thach anh hoa
nhe, xen kep cac I6p dolomit va thudc phan
thap cua Iop 3, phan hé ting Sa Pa trén. Dya
vao diéu kién thé nam, quan hé cua quing voi
da vay quanh va két qua phan tich mau hoa da
khoanh néi dugc 6 than quang, ky hiéu TQ3-1,
TQ3-1A, TQ3- 2, TQ3-3, TQ3-2A TQ3-4 va
mét sé thau kinh nho. Céc than quing ¢ dang
mach, thau kinh, kéo dai tir 85 dén 370m, chiéu
day trung binh cac than quing bién dbi tir 7,48m
dén 18,51m. Ham lugng Cu trung binh trong
c4c than quang bién doi tir 0,655% dén 1,090%.

- Chum than quang 4: Chum than quang 4
phan b trong d4 dolomit nghéo voi, da voi vi
hat bi dolomit hda va thach anh hda nhe thuoc
phan trén caa 16p 3 phan hé tang dudi cua hé
tang Sa Pa. Dya vao diéu kién thé nam, két qua
phan tich mau hoa va quan hé cia quang voi da
vy quanh da khoanh néi dugc 3 than quing ky
hidu TQ4- 1, TQ4- 1a, TQ4- 2. Trong d6 cb
than quang TQ4- 1 va TQ4 -2 la co gia tri cong
nghiép. Cac than quiang cd dang mach, thiu
kinh, kéo dai tir 153 dén 305m, chiéu day trung
binh cac than quing bién ddi tir 10,29m dén



11,08m. Ham luwong Cu trung binh trong cac
than quiang bién ddi tir 0,740% dén 0,868%.

- Than quing 5: Phan bd trong da hoa
dolomit bi thach anh héa thudc phan thap cua tap
3. Than quang kéo dai khoang 280m theo
phuong tdy bic — dong nam, theo huéng cim
kéo dai tir 27 dén 55m. Than quing nim dudi
I6p phi day 1,5m dén 4,5m. Trén mit than
quang duoc khéng ché boi cac hao H18, H23,
H28, H33, AH51. Dudi séu than quang duoc
khdng ché boi cac 16 khoan LK28, LK33. Than
quang cam vé dong bac véi goc doc thay doi tur
45 — 55°, Chiéu day than quing thay ddi tir 2,3m
dén 20,35m, trung binh 9,22m, bién ddi thudc
loai khéng 6n dinh (V= 78,2%). Ham luong
quang dong trong than quing dao dong tur
0,268% dén 1,482%, trung binh 0,850%; bién
doi thuoc loai dong déu (V= 39,12%).

3.2. Dic diém thanh phan vt chat
3.2.1. Pdc diém thanh phan khodng vit

Trén co s& tong hop két qua nghién ciru tir
cac phuong phap khac nhau nhu khoang tudng,
lat mong, gid dii ..., két hop véi két qua trong
béo cao danh gia quing dong, vang Lang Phat —
An Luong cia Lién doan Dia chat Tay Bic
(nim 1999) cho thiy quing dong khu An
Luong c6 cac khoang vat quang va phi quang
sau day:

a. Nhom khoang vat tao quang

Khoang vat chira dong chinh 1a chalcopyrit,
bornit, chalcozin va mét lugng nho la khoang
vat covelin va malachit, limonit.

- Chalcopyrit (CuFeSz): La khoang vat
quang chu yeu va pho bién cua khu An Luong,
chiém ty 1& 1-10% mau, c6 mau dat 22%. Kich
thuge cac hat rat khac nhau, tir loai hat rat nho
(<0,01mm) dén loai hat co kich thuéc >0,5mm
(hat 16n chiém ty I¢ it). Cac tinh thé chalcopyrit
c6 dang hat tha hinh méo md, dang hat kéo dai
161 16m, dbi khi ciing thdy ching & dang hat goc
canh tha hinh, nua ty hinh. Chalcopyrit thuong
tap trung thanh 6 nho dic xit, hay xam tan day,
thua trong da hoa dolomit bi thach anh hda, hoac
lap day khe nut tao thanh cac mach nho trong da,
dac biét chalcopyrit thuong c6 mat trong bornit
dudi dang kién tric pha huy dung dich cing rat
dic trung dang tdm dan chéo. Nhiéu hat
chalcopyrit bi ca nat, nut né; trong cac ké nut

dugc lap ddy limonit, covelin. Do6i khi
chalcopyrit dugc thanh tao trong c&c vi mach
thanh anh. Chalcopyrit di cung véi bornit nhur 1a
mét to hop cong sinh khoang vat dic trung cua
khu vuc nghién cau (xem anh 3, 4). Ngoai dang
pha huy dung dich cimg dién hinh nhu di néu
trén, mdi quan hé gitta chalcopyrit va bornit rat
binh ding, chimng t6 chung cing duoc thanh tao.
Chalcopyrit bi bién doi tha sinh & cac muc do
khac nhau, mot s& mai chi bién ddi ven ria cac
hat chalcopyrit hoic doc theo khe nat dé bién
thanh covelin hoac malachit.

- Bornit: (CusFeSs): it phd bién hon
chalcopyrit, ching c6 mat trong cac than quang
dudi dang cac hat xam tan don 1€, thua thét trong
da dén cac 6 xam tan di cing véi chalcopyrit.
Thong thuong bornit chiém ty 1& it dén 3%.
Bornit thanh tao dudi dang hat nho tha hinh cé
khi ty hinh, kich thugc hat thay doi tir 0,01 dén
0,5mm. Ngoai ra con c¢d nhitng hat bornit rat nho
(kich thudc <0,01mm), loai nay thuong xam tan
trong d4, chung c6 dang tim tao thanh kién truc
0 mang cung véi chalcopyrit hay tao thanh dang
kim que (anh 3), kién trdc tha hinh. Nhiéu dang
bornit bi bién ddi thanh covelin, limonit & ven ria
hay theo khe nit cua ching.

- Pyrit: 14 khoang vat it pho bién, tap trung
dué6i dang hat nho tha hinh véi kich thudce rat
khéc nhau tir 0,02-0,5mm. Pyrit thuong di cung
véi chalcopyrit, bornit trong cac mach thach
anh hay dolomit. C4 thé chia lam hai thé hé:

+ Thé hé I: di cing v6i magnetit va hematit,
loai nay thuong tu hinh.

+ Thé hé II: di cung voi chalcopyrit va
bornit, loai nay c6 kich thudc hat nho hon; kién
trdc hat tha hinh, cdu tao xam tan, thudng phan
bé & ria bao quanh chalcopyrit va bornit.

- Rutil: Co¢ it, kich thudc < 0,1 mm xam tan
rai rac trén nén mau.

- Chalcozin: Chi gap trong mot s6 mau vaéi
ham luong thap, cd thé chia thanh 2 loai:

+ Chacozin nguyén sinh thuong hay di
cung chalcopyrit, bornit va c6 quan hé ddng
sinh véi nhau.

+ Chalcozin thir sinh thuong gap trong dam
chalcopyrit, bornit bi bién d6i va chung thuong
di cung voi covelin, ¢6 khi bao ngoai hat
chalcopyrit.
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- Covelin: gap rat it trong mau voi ham
lwong thap (anh 3).

Cac khoang vat trén doi thir sinh cia dong:
cha yéu 1a malachit, covelin, it hon la chalcozin,
nhung gap rat it trong cac mau véi sé luong
khong dang ké.

- Malachit dang tdm soi toa tia nam Xen
trong limonit, hoic dang keo, ching tao thanh 6
nho hoac tao thanh cac vi mach Iép nhét vao ké
nit cua da, xen vao ranh giéi cat khai cua
khoang vat phi quang (anh 2). Mot s6 ngam
hodc bam vao ranh gidi hat phi quang hoac bam
trén bé mat phan phién cia da.

- Vang: Trong mot s6 mau gia dai gap 1 - 3
hat vang tu sinh, kich thuéc hat vang
<0,05x0,05x0,05mm.

b. Nhom khoang vdt phi quang

Phé bién c6 dolomit, thach anh, calcit va it
khoang vat phu zircon, leucoxen, sericit,
chlorit... Pac trung cac khoang vat phi quang chinh
trong quang nghién ctiru mé ta so lugc nhu sau:

Anh 1. Li - limo | - hglcopyrit;
do phong dai:100 lan
¥ f 37,

Anh 3. Chl - chalcopyrit, Bo —bornit, Co —
covellin; do phong dai:100 lan
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Anh 4. Chl —

- Dolomit: dang hat tu hinh, ntra tu hinh,
kich thuéc 0,1 - 0,7 mm, nhiéu chd tai két tinh
thanh hat I6n den thé 1 - 6 mm, khong mau, gid
hap phu B, cit khai hoan toan, giao thoa tring
bac cao.

- Calcit: chu yéu dang hat nho ranh gioi rd
rang, kich thuéc khong déu thay dol tur
(0,05x0,07) — (0,5x0,5) mm, bi ép sap Xep dinh
huéng. Calcit nhin chung khéng mau, bé mat
kh& sach, giao thoa trang bac cao co anh xa c,

song tinh da hop rd. Lap ddy ranh gioi glua cac
hat calcit nay la calcit dang vi hat (phan véi tan
du).

- Thach anh: dang hat méo mo kich thudc
khong déu thay d6i tir (0,07x0,1) — (0,5x0,5) mm
c6 xu thé tap trung thanh dai kéo dai theo
phuong dinh huong Thach anh khong mau, mgt
sach, giao thoa xam sang bac mot tit lan song rd.

- Muscovit: c6 dang tim nho kéo dai theo
phuong dinh hudng, khdng mau, mat sach, giao
thoa xanh do bac 2.

chalcopyrite; dg phéng dai:100 lan



3.2.2 Pdc diém thanh phan héa hoc
a. Pac diém phan bé, dang ton tai mot soé
nguyén to chinh trong qudng

Két qua phan tich hoa toan dién, gia dai cho
thiy ngoai dong, trong quang con c6 mot sé cac
nguyén t5 di kém nhu Fe, Pb, Zn, Au, Ag...
Trong d6, nguyén té Fe ton tai cha yéu & dang
khoang vat nhu pyrit, ilmelit, gotit xam tan,
ham luong Fe dao dong tir 0,36 dén 0,68%,
trung binh 0,51%, phan b thugc loai dong déu.
Nguoc lai, nguyén t6 Pb, Zn ton tai chu yéu ¢
dang khoang vat nhu sphalerit, galenit, ham
luong Pb dao dong tuor 0,001% dén 0,068 %,
trung binh 0,016 %, phan b thudc loai khong
dong déu. Ham lugng Zn dao dong tir 0,005%
dén 0,122%, trung binh 0,046%, phan bé thudc
loai khong dong déu. Ngoai ra con c6 Au ty
sinh va Ag. Trong d6, ham luong Au tu <0,1
dén 0,4 g/T, trung binh 0,16¢/T; ham luong Ag
tir <1 dén 3,4 g/T, trung binh 1,49/T.
b. Mo¢i lién quan cia Cu véi Cac nguyén to
trong quang

Pé danh gia dic diém phan bé thdng ké va
mbi quan hé twong quan giita c4c nguyén t6
trong quang, tac gia sir dung phuong phap toan
thong ké. Noi dung cac budc tién hanh nhu sau:

* Xac dinh céc thdng sé thong ké theo céc
cong thic sau:

- Gia tri trung binh (6):
>

C="-2—. (1)
n

- Phuong sai (62 ):

Y (e, -cf

2 — i=1 ) 2
o == )
Hé sd bién thién (Ve):
V. :%xlOO(%) . €)

Trong céc cong thac 1, 2, 3: + Ci: ham
lugng mau thir i

+n: s6 luong mau nghién ciru

+ &1 quan phuong sai (o =vo?)

* Xac dinh hé s6 mong quan cap giira cac
nguyén to ap dung cong thuc sau:

Z(Xi _X)(Yi _Y)
R,y =—— n , (4)
\/Z(Xi _X)ZZ(Yi _Y)z
i=1 i=1
trong dé: + xi yi: ham legng mau thu i;
+ X, ¥: ham lugng trung binh;
+n: s6 lugng mau nghién cu.

Két qua tinh théng ké (cong thuc 1, 2, 3)
cho thay ham luong ddng khu vuc An Lwong
bién doi tir <0,003% dén 8,67%, trung binh
0,605%, ham luong dong bién thién thuoc loai
khong dong déu (V> 90%). Két qua tinh toan
trén cho thiy ham lwong dong khu vuc An
Luong thudc loai trung binh.

Két qua nghién ctu mdi twong quan giita
cac nguyén to theo két qua phan tich miu hoa
toan dién tong hop ¢ bang 1.

Bang 1. Két qua nghién ciu moi twong quan

gidza CAC nguyén to trong qudng dong
khu viee An Luong

Cu Fe Pb Zn
Cu 1,0
Fe 0,25 1,0
Pb -0,14 -0,05 1,0
Zn 0,06 0,10 0, 30 1,0

Tir bang 1 cho thay Cu va Fe c6 mbi twong
quan thuan twong ddi chat ché, Pb va Zn c6 mbi
quan hé tuong quan thuan twong dbi chat ché.
T6 hop Pb - Zn ¢6 méi quan hé khdng chit ché
Vi cac nguyén t Cu, Fe.

Két qua phan tich méi quan hé twong quan
thdng ké néu trén twong dbi pht hop véi két qua
mau phan tich khoang tuéng.

3.3. Pdc diém cau tgo va kién tric qugng
a. Pdc diém cdu tao quang

Két qua phan tich mau khoang tuong lay trong
khu An Lwong cho thay quang cAu tao xam tan, vi
mach, mach |ap day, 6 hoac dang vét bam theo mat
khe nut clia d4 voi tai két tinh xen dolomit, da hoa
dolomit bi thach anh héa hoic dang mach, & di
cung mach thach anh nhiét dich lap day khe nut
trong da hoa dolomit va da voi dolomit bi thach
anh hoa, hogc trong da phién thach anh - sericit,
phién thach anh - sericit - chlorit.

Pic trung cho cdu tao dang dai la cac
khoang vat chalcopyrit, pyrit, cac khoang vat
covelin, bornit, chalcopyrit tao thanh dang 6
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nhé phan b rai rac trong nén da voi tai két tinh,
da hoa dolomit bi thach anh hoa.
b. Déc diém kién tric quang

Quing ddng khu viuc An Luong chii yéu co
kién trac dang hat tha hinh méo mo, nua tu
hinh, hat nhg, it ph6 bién hon 14 kién trac gim
mon thay thé hoic 14p day cac khe nut va kién
trac dang vanh riém.

Pic trung cho kién triic hat tha hinh 13 cac
khoang vat chalcopyrit, covelin, bornit,..., kién
trac hat nira ty hinh chu yéu 1a pyrit, chalcopyrit.

Kién tric gam mon thay thé chu yéu gap ¢
cac mau co chalcopyrit va bornit ggim mon thay
thé 14n nhau.

Kién triic dang vanh riém gap chu yéu & cac
maiu c6 covelin the sinh bi bién ddi tur
chalcopyrit, ching thudong tao thanh vanh riém
bao quanh cac khodng vat chalcopyrit.

3.4. Thi# tw sinh thanh va té hep céng sinh
khoang vit

Két qua phan tich khoang tuéng cho phép
xac dinh cac t6 hop cong sinh khoang vat.
Chung dugc xac dinh cha yéu dua vao diéu kién
dia chat, hinh thai quan hé biéu hién cua cac
khoang vat trong quang va déc diém hinh thai,
ngudn gbc va méi quan hé cua ching.

Trén co sé nghién cau thanh phan khoang
vat, cac dic diém hinh thai, kich thudc, méi
quan hé cua chung trong thadn quang cling nhu
cau tao, kién tric quing cd thé chia qua trinh
tao quang thanh céc thoi ky va giai doan tao
quang nhu sau:

a Thoi ky nhiét dich

+ Giai doan |

T6 hop cong sinh: thach anh — pyrit (1) —
chalcopyrit (1)- bornit — pyrotin

Céac khoang vat di cung: sfalerit, sericit,
chlorit, calcit, ilmelit, rutin.

ba chtra quang: d4 voi dolomit, d& hoa
dolomit, da véi tai két tinh.

Hién tuong bién doi: thach anh hda, sericit
hoa, chlorit hoa.

Quing xam tan, 6, mach.

Kién trac tha hinh, nta tu hinh, gam mon.

Qudng giai doan nay c6 Yy nghia cong
nghiép chinh 1a ddng, tao ra kiéu quing
chalcopyrit- bornit.
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+ Giai doan 11

T6 hop cong sinh khoang vat pyrit (11)-
chalcopyrit (I1) - calcit.

Céac khoang vat di cung co sericit, chlorit,
ngoai ra con co thach anh, bornit.

ba chira quang la da voi dolomit, da hoa
dolomit, da voi tai két tinh, da phién.

Hién tuong bién doi: calcit hoa, thach anh
hoa, sericit hda va chlorit hoa.

Quing xam tan, 6 mach nhé. Kién tric tha
hinh, ntra tu hinh.

Theo két qua phan tich mau bao thé (1999)
[1], nhiét @6 thanh tao twong ung 165 + 225°C,
nhiét do thanh tao thudc loai trung binh thap.

b. Thoi ky ngoai sinh (phong héa) - Giai doan 11

Té hop cong sinh khodng vat: oxit va
hydroxit.

Céac khoang vat chu yéu: limonit, ngoai ra
trong dai oxyt hda con gap céc khoang vat: gotit,
hydrohematit, chalcozin, covelin, malachit...

Quing tap hop 6, tai, kién tric keo.

Quing oxy hoa it cd trién vong vi bé day
dai oxy hda mong.

Thi tu sinh thanh cac khoang vat tong hop
o bang 2.

3.5. Céc qua trinh bién déi nhigt dich

Cac da chua quang va da vay quanh quang
¢ khu An Luong chu yeu la cac hi¢n tuong bién
d6i thach anh hoa trong da voi tai két tinh, da
dolomit hoic da hoa dolomit kha phd bién
quanh cac than quang va hién tugng chlorit hda,
sericit hoa, thach anh héa phé bién trong cac da
phién thach anh - sericit, thach anh - sericit -
chlorit.

3.6. So' by nhin dinh vé nguén goc quing
dong khu vwe An Lwong

Tur két qua nghién cau trinh bay trén, cho
phép nhan dinh vé ngudn géc quing ddng khu
vuc An Luong nhu sau:

- Quing c6 to hop cong sinh khoang vat
thach anh — pyrit - chalcopyrit — bornit —
pyrotin (1) va calcit — pyrit — chalcopyrit (II).
Quang dang mach, vi mach di véi thach anh;
dang 6, dang gia phién thay thé trong da (dang
Xam tan). Hién tuong bién ddi nhiét dich kém
theo thach anh hoa, chlorit hoa, sericit, dolomit
hoa, calcit hda.



- Céin cir vao két qua phan tich mau bao thé
cho th;iy nhiét do thanh tao tur 165 - 225°C ung
vaéi kiéu nhiét @6 trung binh thap.

V6i cac dan ching trén, theo ching toi
quing dong khu vuc An Lwong xép vao kiéu
ngudn gdc quang nhiét dich nhiét o trung binh
thap 1a hop ly.

Bang 2. Bang ther tir sinh thanh cac khoang vat trong qudng dong khu viee An Lirong

Thoi ky tao quang

Nhiét dich Phong héa

GD tao quang |

6 hop CSKV
Khoang vat
pyrotin

Thach anh — pyrit -
chalcopyrit-bornit-

Calcit - pyrit - Oxit - hydroxit
chalcopyrit

Inmelit

Rutin

Thach anh

Dolomit

Pyrit |

Pyrotin e

Chalcopyrit |

Bornit

Sfalerit e mmoo

Sericit

Chlorit

Calcit

Pyrit I

Chalcopyrit 11

Malachit

Chalcozin

Covelin

Limonit

T6 hop CS nguyén to

Cu, Fe, Si, S, Mg, Al, Ca

Ca, Si, Cu, Fe, S, Mg, | Si, Fe, Mg, Ca,
Al Al, S

Céc hién twong bién dbi da vay

guanh hoa, chlorit hoa.

Thach anh hoa,

Calcit hoa, thach anh | Oxit héa,
hoa, chlorit hoa, sericit | hydroxit hda
hoa

sericit

4. Két ludn

Két qua nghién ctru cho phép rat ra mot s6
ket luan sau:

- Khu vyc An Luong, tinh Yén Béi c6 cau
trac dia chat tuong ddi phuc tap véi sy c6 mit
cia cac thanh tao thudc hé tang Sin Quyén
(PR1.2502), hé tang Sa Pa (PRssp); hé ting Cam
Puong (eicd); hé Carbon théng dudi - thdng
gitra va hé bé t (Q). Hoat dong kién tao dién
ra trong d6i manh mé& dic biét 1a dut gy, co
thé day la tac nhan va duong dan quang cua khu
vuc nghién cuu (?).

- Quang phan bé trong d4 voi tai két tinh, da
hoa dolomit b thach anh hoa thudc phan hé tang
trén hé tang Sa Pa (PRsspz). Quang cau tao xam
tan, vi mach, mach lap day, 6 hodc dang vét bam
theo mat khe nat cua da voi tai két tinh xen
dolomit, da hoa dolomit bi thach anh hda hoac
dang mach, 6 di cung mach thach anh nhiét dich
lap day khe nut trong d4 hoa dolomit va da voi
dolomit bi thach anh hda, hodc trong d4 phién
thach anh - sericit, phién thach anh - sericit - chlorit.

- Cac than quang trong khu vuc nghién ctu
pho bién dang mach, mach thau kinh hoic chudi
mach thau kinh. Céc than quing cim don
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nghiéng vé dong bac véi goc dbe 45 - 60°, chiéu
day dao dong tur 2,3 - 20,35 m, trung binh 7,5 -
18,5m; phan bé thuoc loai khéng 6n dinh. Cac
than quing thudc quy mé nho dén trung binh.
Ham luwong ddng khu vuc An Luong bién doi tir
<0,003% dén 8,67%, trung binh 0,605%. Ham
luong ddng trong cac than quing phan bd cha
yéu thudc loai khong dong déu.

- Quing ddng khu vuc An Lwong thudc
thanh tao nhiét dich nhiét do trung binh thap.
Thanh phan khoang vat quang cha yéu la
chalcopyrit, pyrit, bornit, covelin...T6 hop cong
sinh khoang vat dac trung 1a thach anh — pyrit -
chalcopyrit — bornit — pyrotin (1); calcit — pyrit —
chalcopyrit (11), thudc thoi ky nhiét dich va t6
hop oxit — hydroxit (I11), thugc thoi ky phong
hoa. Trong 3 giai doan tao quang trén thi quang
dugc thanh tao ¢ giai doan 1 va giai doan 2 la
¢l y nghia cong nghiép.

- Ngoai dong, trong céac than quang con co
c4c nguyén té di kém nhu Au, Ag, Pb, Zn...

Pay 1a nhitng khoang san di clng c6 gia tri can
duoc quan tam nghién cau ¢ cac giai doan tiép
theo.
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SUMMARY
Some findings about the characterization of copper ore in An Luong area, Yen Bai province
Nguyen Phuong, Nguyen Thi Cuc, University of Mining and Geology
Nguyen Thi Thu Hang, CODECO
The paper introduces new findings on copper characteristics of AnLuong area. Results can

be summarized as follow.

- Copper minerals in study area have unique characteristics and can be divided into three

categories. Copper ores are mostly concentrated in the first two categories. The ores are distributed
in recrystallization limestone, dolomite marble with quartz alteration or chlorite schist, sericitic
alteration, quartz alteration, where the ore bodies in recrystallization limestone, dolomite marble
with quartz are highly prospective.

- The ore bodies of industrial value are in network type or lens, with stable to inconstant
depth, small to medium in size. Copper contents are ranging fro <0.003% to 8.67%, with average
0.605% and inhomogeneous distribution.

- Ore structures are in distributed type, filled network, knobs or sticking on fracture surfaces.
Copper ores are hydrothermal at low to low-medium temperature. The minerals are mostly
chalcopyrite, pyrite, bornite, coveline...

- Mineral conjunctive combinatory is quartz-pyrite-chalcopyrite-bornite-pyrotine (1), calcite-
pyrite-chacopyrite (I1), belonging to hydrothermal type and oxide -hydroxide (II1), belonging to
weathered type. Among these 3 mineral generations, the first 2 have industrial value.

- Beside copper, the ore bodies are also contained Au, Ag, Pb, Zn... These are valuable
accompany minerals and it needs to be surveyed in next stages to elevate the economic value of the
mines and to protect the nature environment for sustainable development.
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