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Khu vure Na Bop-Pu Sép, tinh Bac Kan nam vé phia Béng Bac Viét Nam, thudc déi céu tric L6 Gam,
la khu vurc ¢6 tiém nédng I6m vé khoéng sén chi-kém cua nudc ta. Trén co s& di lidu thu thap va tong
hop, bai béo st dung phuong phap toan dé xu ly tai lidu, nhan dang dbi tuong nghién ciru va mé ta cac
thuéc tinh dinh luong déi tuong nghién ciu, 1a co sé dé xac Iap nhém mé va mang Iwéi thdm do. Két
qua nghién ctru chi ra rdng: Quéng chi- kém khu virc Na Bbp-Pu Sép phén bé trong cac dé voi bj bién
déi thudc hé tdng Céc X6, cac than quang cé chiéu day méng, dang thau kinh, dang mach. Ham luong
Pb+Zn trong thén quéng TQ.1 (cé quy md nhét) trung binh dat 7,48%, bién déi thudc loai khéng déng
déu (Ve = 63,22%) va phan bé thdng ké dang ham phéan bé loga chuén. Chiéu day than quang TQ.1 trung
binh 6,6m, bién dbi khéng én dinh (Vim= 71,74%). Quéng chi-kém khu virc Na Bbp-Pu Sap thudéc nhém
mé thdm do loai Ill, dé thdm do phét trién mé, tét nhat str dung mang ludi thdm do dang tuyén. Déi véi
trir lrong cép 122 mang i thdm do phu hop la tuyén céch tuyén 60 + 70m, céng trinh trén tuyén 20 +
30m. Két qud nghién ctru la nhiing cir liéu cho phép dé xuat mang luéi thdm do quéng chi-kém khu vuc
nghién ctru va nhiing khu vurc khéc c6 diéu kién dia chat khoéng san tuong tu.

T khéa: Nhém maé va mang lwéi thdm do, quéng chi-kém, Na Bép-Pu Sép.

1. DAT VAN BE

Khi bat dau céng tac thdm do mot khoang san
nao do ngwoi ta thwong ap dung mang lwdi tham
do dinh hwéng theo nguyén téc twong tw dia chat
[1, 3, 4, 6, 9]. Tuy nhién, viéc ap dung nguyén tac
nay gdp mot sb van dé khi cac than quang khong
hoan toan gibng nhau vé kich thwéc, chiéu day,
thanh phan vat chat va ciu tric nodi bod cua than
quang. Do vay, &ng dung md hinh toan dia chét
trong xt ly sb liéu thdm do dwoc xem nhw mot giai
phap hiéu qua cho viéc xac lap nhém méd va Iya
chon mang lwdi tham do phu hop. Nhiéu cong trinh
nghién ctu [4, 6, 9] da thanh cdng trong viéc rng
dung cac phwong phap toan dé xac lap nhém md
va mang lwéi tham do; diéu d6 khang dinh day la
bwéc quan trong trong danh gia hiéu qua va do tin
cay cua hoat déng tham do khoang san. Khu mo
chi-kém Na Bbp-Pu Sap c6 cac than quéng bién dbi
dot ngodt theo dworng phwong va huéng déc, cho
nén mang Ilwéi dinh hwéng quy dinh trong [10]
khong phat huy hét hiéu qua, cé nhitng khu vuc
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than quang phinh to hodc tat dot ngét, gay nhiéu
khé khan cho céng tac tham do. Chinh vi vay,
nghién clru xac lap nhém maé va mang lwéi tham do
phu hop véi dac diém quang héa dua trén phwong
phap toan Ia thwc sw can thiét.

2. NOI DUNG NGHIEN cUrU

2.1. Khai quat vé dic diém dia chat khoang
san khu vwc nghién ctru

Khu vue nghién clru duwgc ciu thanh béi cac da
phién thach anh-sericit xen cac |1&p cat két, cat két
dang quarzit, da luc nguyén carbonat, da véi, da voi
bi hoa héa mau trang cla hé tAng Cbc X6 (D1-D2cx)
va cac trAm tich bé roi hé bé t [5] (Hinh H.1). Cac
thanh tao hé tdng Céc X6 phat trién kéo dai theo
phwong Tay Béc-Dong Nam, chiéu day khoang 800-
1500m. O nhirng vung dia hinh thdp va doc séng
sudi 1a cac thanh tao cat, cudi, sdi, bot sét va mun
thwc vat hé bé t, chiéu day khoang 3-10m.

Cac thé magma thudc phirc hé Cho Bon (EKo-
Ecd) c6 mat trén dién tich nghién clru véi kich
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thwdc nhé, phan bd thanh chudi hodc kéo dai tring
v&i phwong cau tric chung.

H.1. So d6 dia chat khu vurc Na Bop - Pu Sap, Bac Kan
va vi tri than quang TQ1 [5]

Theo Nguyén Kinh Quéc va cong s (1974) [5],
khu vwe nghién cteu thudc déi cau tric L6 Gam va
nam vé phia Dong - Bong Nam nép 16i Phia Khao.
CAu tric chung ctia khu vwc Na Bdp - Pu Séap 1a cau
tric dang don nghiéng, kéo dai theo phwong gan
kinh tuyén. Quang chi-kém & khu vuc Na Bbp - Pu
Séap thwdng phan b trong cac da cuia hé ting Céc
X6. Trong khu mé da xac dinh dwoc 3 than quang
(TQ.1, TQ.2, TQ.4) va mdt sb than khoang hoa chi-
kém, tuy nhién chi c6 than quang TQ.1 dwgc nghién
ctru chi tiét hon cd. Than quéng TQ.1 phan bd & phia
Nam khu vuc nghién ctu, chiéu dai khoang 700m,
kéo dai theo phwong & vi tuyén, cdm vé DBong véi
goc dbc thay déi tir 25-55°, c6 thé nam gia chinh hop
véi mét I16p cla da vay quanh. Ranh gidi tiép xuc
gitra than quang va da vay quanh twong dbi rd rang,
bé day than quang thay dbi manh tr 3,85 m dén
10,34m. Do vay, than quing TQ.1 dwoc lwa chon dé
xac lap nhém mé va mang lwgi tham do chung cho
khu vwc nghién ctru.

2.2. Phwong phap thu thap, téng hop, xt ly
va phan tich tai liéu

Thu thap sb liéu 1a mét viéc rat quan trong trong
nghién ctru khoa hoc. Muc dich cta thu thap sb liéu
tr cac cong trinh trwdc [2], [5] dé 1am co so khoa
hoc hay luan cir tai liéu thwc t& d& minh chirng cho
gid thuyét hay cac van dé nghién ciru dat ra.
Phwong phap chi yéu tap trung thu thap, tdng hop
a tién hanh danh gia d6 tin cay cla cac ngudn tai
liéu thu thdp dwoc tir cac cbng trinh nghién cltru
trvdc. Trén co s& doé lwa chon ngudn tai liéu bao

dam do tin cay dé xt ly, nhdm nang cao hiéu qua
danh gia dic diém quang hoa, 1a co s& dé xac lap
nhém mo va mang Iwdi tham doé quang chi- kém
khu vwc nghién ctru.

2.3. Mét s6 phwong phap toan dia chat xac
lap nhém moé tham do

Phwong phap toan dia chat dwoc st dung dé
danh gia dac diém phan bd théng ké clia cac théng
sb dia chat cong nghiép than quang, cac phuong
phap danh gia dinh lweng hinh thai cau tric than
quang la cac di liéu c6 vai trd quyét dinh trong viéc
xac lap nhém mé.

2.3.1. Théng ké mét chiéu: M6 hinh dwoc st
dung x ly tai liéu phan tich héa, plasma dé mé ta
sw phan b thdng ké clia cac thong sé dia chat nhuw
ham lwong cac thanh phan héa, chiéu day, tinh chat
ky thuat, cac tham sb vat ly cGa than quang. Muc
dich cua bai toan la xac dinh cac gia tri trung binh,
phwong sai, hé sb bién thién clia cac thong sb dia
chét cong nghiép nham dam bao tinh sat thwe, hiéu
qua va khéng chéch trong xt ly sb liéu, bao dam dd
tin cay; dong thdi dwa vao ham phan bd xac xuét,
cho phép xac dinh xac suét xuat hién cac tri s6 ngau
nhién trong khodng Iwa chon tuy y. Noi dung phwong
phap dé& cap chi tiét trong Nguy&n Phuong (2006)
[6], Wellmer (1998) [11].

2.3.2. Phwong phap danh gia dinh Iwong dac
diém hinh thdi - c4u tric than quiang

Dé& danh gia dinh lwong hinh thai - clu trac
than quang trong khu vuc Na Bép - Pu Sap, bai
b&o tap trung tinh toan hé sb chira quéng (Kp) theo
chiéu day, theo dién tich, theo doan than quang;
hé sé gian doan quang (Knp); hé s di huéng hinh
thai (L) cia than quéng trén binh dd; hé sb giau
quang (B); modun chu tuyén; va chi tiéu hinh dang
than quéng (¢). Noi dung chi tiét cia phwong phap
duwoec trinh bay trong Prokofiev (1973) [8]. Két qua
nghién clru nay la co s& dé lwa chon nhém mé
tham do phu hop.

2.4. Phwong phap toan dia chat sir dung dé
xac dinh mang lwéi tham do

2.4.1. Phuong phdp thong ké

Sai sb xac dinh tri lwong kim loai duwgc xac
dinh theo cbng thirc:

CONG NGHIEP MO, SO 3 - 2023 i)
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Ap= \/A?,1+A§+A§+A§ (1); A =

Trong d6: Am, Ac, Ad, As - sai s6 twong dbi xac
dinh chiéu day trung binh, ham lwgng trung binh
(Pb + Zn), dién tich than quéng va thé trong trung
binh clia quang (%); S+ - dién tich than quang ndi
suy (m?); Sz - dién tich than quang ngoai suy (m?);
t - hé s xac suat (chon t= 2); N - sb cong trinh cét
qua than quang; Vx - hé sé bién thién theo chiéu
day (m), hodc ham lwong (%), thé trong (T/m3), dién
tich than quang (m2).

Sai sb6 twong ddi cta thé trong trong da sb
trwdng hop rat nhé cé thé bd qua. Két qua phan
tich ham Ilwgng chi - kém theo tai liéu tham do
thwdng cé sai s6 ngau nhién I&n trong truéng hop
nay sai s6 ham luwgng trung binh xéc dinh theo céng

thirc: Ay, = |AZ + A2, (4); vOi Apt - sai s6 ngdu nhién

trong phan tich mau hoa co ban.

Theo Kazdan (1997) [3], két qua thdm do dat
yéu cau vé do tin cay khi sai sb clia cac théong sé
tinh trr lvgng khdng vwot qua gi¢i han cho phép,
cu thé:

S A= BB B <, ©)

Theo Prokofiev (1973) [8], sb lwong cong trinh
tham do can thiét dé khdng ché than quang xac dinh
theo cdng thirc:

(Vzm +V20 )2 .
N> T (6)

Trong d6: Vim, Ve, Vq - hé sb bién thién chiéu day,
ham lwong va triv lwong diém cla than quing can
danh gia (%); Acp - sai s6 cho phép ; t - hé sb xac
suét (t = 2 twong ng P = 0,95).

Thuwc té cong tac tham do thudng gap than
quang dang méo mé, vi vay nhiéu nha nghién ctru
[6], [7] d& nghi b sung hé s méo mé than quang va
|ay gia tri 0,15. Do vay, sb cong trinh cu thé 1a:

Nro=1,15N. Trong dé: N - s6 cong trinh tinh toan
theo cdng thirc (6).

Déi véi nhém mad tham do I, yéu ciu trong tham
do phai dat tri¥ lwong cap 122 va theo da sb cac nha
dia chat thdm do thi sai s6 cho phép (Acp) dbi v&i triv
lwong cap 122 thweng chon 1a 30 + 50%.

Theo Prokofiev (1973) [8], khi cac md khoang
c6 hé s6 bién thién (chiéu day, ham lwong) trén 80
+100% thi sé lwong cong trinh tinh theo phuong
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tV, S

A, =—2.100%

R @ =28 @)

phap théng ké thudng 16n hon thuc té. Ngwoc lai,
khi hé s6 bién thién dwdi 40% thi sb lwong cong
trinh tinh toan sé nhd hon thuc té. Trwdng hop hé
sb bién thién dao dong trong khoang 60 + 80% thi
phuong phap thudng cho két qua tét. Khi do, mat
ddé mang Iwdi tham do (So) tinh theo cong thirc:

so=§;s0 =axb;a=0,93,/S,;b=1,07\/S, (7)

Trong dé: S - dién tich than quang (m?2); N - sb
lwgng cong trinh tham do; a - khoang cach theo
hwéng dbéc (m); b- khodng cach theo dwong
phwong (m).

2.4.2. Phurong phép duwa trén co’ s& ly thuyét
ham ngéu nhién

Ham ngau nhién 6n dinh dwoc déc trwng bdi
ham twong quan ky hiéu Kx(h) phu thudéc buwéc
quan sat, hwéng quan sat va hé sb twong quan
dinh mic R(h). Ham twong quan xac dinh theo
cbng thwe:

KX(H) =

S 21 - EQ9, ) ECX) (8)

Hé sb twong quan dinh mrc xac dinh theo cong
thire:

R(h)=—% (8a)

Dé xac dinh kich thuwéc d&i anh hwéng (H), néi
cach khac xac dinh mién cho phép néi suy, mién
dao déng va mién bién ddi ngiu nhién, nguoi ta
phai tién hanh xay dwng dé thi tri twong quan.

Riy) = €™M (8b) v&i a - hang s6 va dwoc xac

dinh theo cbéng thrc: a = 2.

“ In|R(h,) .
# ; h - buwoc

i=1 i

quan sat (Hinh H.2).
r(h)

H.2. Do thi ham tueng quan khang gian R(h) va R(h)
Xay dwng d6 thi ham:
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Hé sé di hwéng ky hiéu I, xac dinh theo cbéng
thive:

30

.
H

Trong d6: Hgp - kich thwéc déi dnh hwdng xac
dinh theo dwdng phuwong (m); Hnd - kich thwdc déi
anh hudng xac dinh theo hwéng dbc (m).

Mat dé mang lwéi tham do ky hiéu So, xac dinh
theo cong thirc: So = Hhax Hn (9)

Sé lwong cong trinh thdm do can thiét dbi voi
than quéng can danh gia:

=S
S, (10)

Do c6ng trinh thdm do khéng ché than quang
TQ.1 con han ché va phan bb khéng theo mang
lwai hinh hoc nhat dinh, do vay tac gid s dung
phwong phap ndi suy khéng gian dé& dy bao chiéu
day thadn quang va ham lwgng Pb, Zn theo tirng
diém ctia 6 mang dwoc st dung dé ndi suy khong
gian [6]. Kich thuwé'c 6 mang Iwa chon tuy thudc dac
diém dia hinh va phwong phat trién ca than quang.
Thoéng thuwdng, ngudi ta chon kich thwéc 6 mang
néi suy khéng I&n hon kich thwdc d&i anh hwéng;
trwd'ng hop tai liéu con han ché thwdng chon theo
kinh nghiém. Trong bai bao, kich thwédc 6 mang
dwoc lwa chon 1a 40 x 80 m.

3. KET QUA VA THAO LUAN

3.1. Dac diém hinh thai-cau truc than quang
chi-kém khu vwc nghién ctru

Duwa trén céc tai liéu nghién ctru trude [2, 5] két
hop cac div liéu thu thap bd sung, cho phép lam rd
thém dac diém phan bd, ciu trdc va hinh thai, cac
méi quan hé va do sau tén tai than quéng chi-kém
trong khu vie nghién ciru. Khu vee Na Bép-Pu Sap
da xac dinh dwgc 3 than quang (TQ.1, TQ.2, TQ.4)
va mot s than khoang hoa khac, trong sb dé than
quang TQ.1 cé quy mé I&dn va dwoc nghién clru chi
tiét nhat. Than quang TQ.1 phan b & phia Nam
khu vyc nghién cru, than quang duwoc kéo dai theo
duwong phuwong khodng 700 m (phwong gan Béc
Nam), cdm vé déng v&i goc déc thay ddi tlr 25-55°
gan nhw chinh hop véi méat 16p cta da véi bi bién
ddi. Than quing TQ.1 c6 chiéu day thay dbi tw
10,34m dén 3,85m, bién ddi nhiét dich lién quan

! (8c)

dp

dén quang d&c trwng |a dolomit héa, chlorit hda.
Than quang bi cat va dich chuyén béi dirt gay thuan
c6 phwong Béng Bac-Tay Nam (Hinh H.3).

NN gy phucmg DI 18

H.3. Mt cit theo hudng ddc than quang TQ.1 khu viic mé Na
Bop-Pu Sap [2]

3.2. Xac lap nhém mé tham doé cho quang
chi-kém

3.2.1. Bidc trrng théng ké cua cdc théng sé
than quang chi-kém

Xt ly thdng ké chiéu day va ham lwong Pb+Zn
cho 39 céng trinh cat qua than quing TQ.1 md Na
Bbp-Pu Sap dwoc thé hién & Bang 1 va Bang 2.

Bang 1. Dac trung thong ké ham lugng Pb+Zn

trong than quang TQ.1
Ham lugng Pb+Zn
Trung Phuong | Hésd bién M hinh
binh sai thién ta te | phanbd
(%) (0%) (Ve, %)
7,48 1,44 63,22 1,95 | 1,83 | Logchudn

Két qua tinh toan tr Bang 1 chi ra rdng ham
lwgng Pb+Zn trong than quang TQ.1 dat 7,48%, hé
sb bién thién ham lvong (V) 1a 63,22% thudc loai
khong dbéng déu. Sy bién dbi cla ham lwong
Pb+Zn trong than quing TQ.1 bién dbi tuan theo
luat phan bd loga chuan.

Bang 2. Dac trung thong ké chiéu day than quang TQ.1

mo Na Bop-Pu Sap
Cacthong sé chiéu day that
Trung | Phuong | Hésdbién M6 hinh
binh sai thién ta te | phanbd
(m) (@) (Vin, %)
6,6 21,46 71,74 0,43 | 0,07 | Logchuan

Nhuw trinh bay & Bang 2, chiéu day trung binh
cta than quang TQ.1 |14 6,6 m, hé sb bién thién
chidu day (Vm) dat 71,74% va su bién dbi chidu day
than quang thudc loai khéng 6n dinh. Chiéu day
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than quéng TQ.1 bién ddi tuan theo luat phan bé
loga chuan.

3.2.2. bac trwng tinh lién tuc cta khoang héa

Tinh lién tuc cla khoang hoéa la mét trong
nhirng théng s6 chinh anh huéng dén mrc d6 khé
dé clia cong tac tham do dia chat. Do vay, nghién
ctru dinh lwong s lién tuc cia quang hoa chi-kém
dwoc thye hién bdi cac cong thirc ap dung trong
[4], [7] va két qua téng hop dudi day.

Bang 3. Két qua tinh toan hé sé chita quang chi-kém

mo Na Bop-Pa Sap

K, K, K;

0,38 0,0018 0,025

Than quang TQ.1

Ap dung cac cong thirc theo dé& xuét cua
Porotov (1977) [7], cho phép tinh toan mirc d6 gian
doan quang, di hwdng hinh thai va hé sé lam giau
quang trong than quang TQ.1.

Bang 4. Két qua tinh toan hé sé gian doan quang chi-kém

than quang TQ.1
Hé sé Hé sé Hé sé
gian doan quang | dihudnghinhthdi | lam giau quang
2,63 0,44 1,98

Két qua tlr Bang 3 & 4 chi ra rang than quang
chinh thudc loai khéng lién tuc, hé sb gian doan
quang phtre tap (Knp=2,63). Thén quang thwong co
dang di huwéng hinh thai. Ham lwgng Pb+Zn trong
than quéng TQ1 thudc loai trung binh v&i hé sé lam
giau quang dat 1,98.

3.2.3. b6 phirc tap cia modul chu tuyén va
chi sé hinh dang than quang

Hinh dang, thé ndm, mi&c d6 phirc tap cAu truc
than quang TQ.1 dwgc nghién ciu va danh gia. Két
qua tinh toan mirc d6 phirc tap cla modul chu
tuyén va chi sb hinh dang than quéng TQ.1 trinh
bay & Bang 5.

Bang 5. Miic d6 phuc tap cia modul chu tuyén
va chi sd hinh dang than quang TQ.1

Dién Chu i Micds Chisé
tich than . hinh
(m?) quang phifc tap dang
Than quang TQ.1 | 6.564 1.025 0,65 0,246

Bang 5 cho thdy mirc d6 phirc tap cta than
quéng TQ.1 thay ddi tir don gidn dén phirc tap, voi
chi s6 hinh dang théan quang thudc loai trung binh.
Nhin chung, viéc nghién ctru sw thay déi dinh lwong
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clia quang chi-kém cho thay chiéu day than quéng
thudéc loai trung binh véi kich thwéc nhd, chi s hinh
dang cta né twong dbi trung binh. Hé s6 bién dbi
chiéu day ctia than quang thudc loai khéng 6n dinh
va khoang hoéa khéng lién tuc. Ham lwgng Pb+Zn
mé Na Bép-Pu Sap bién dbi thudc loai khéng déng
déu, thuoc loai ham lwong trung binh va bi phi béi
Iép vé phong héa, than quéng cé thé nadm twong
ddi déc. Dwa vao nhitng dac diém néu trén, cho
phép xép md chi-kém Na Bdp- Pu Sap vao nhém
mé tham do loai Il [10].

3.3. Xac dinh mang lw&i tham dé cho mé chi-
kém Na B6p-Pu Sap

Viéc xac dinh mang lwéi tham do hop ly cling
duoc biét dén nhw viéc t6i wu hda mang lwéi tham
do, chung dugc thye hién dwa trén nhirng sb lidu thu
thap tir cong tac tham do dia chét, dac trung cho dbi
twong tham do va phu thudc vao déc diém ciu tric
dia chat khu mé. Trong hau hét trudng hop, triv
lwgng diém (m, %) cé thé dwoc st dung nhw chia
khoa cuia cac théng sb dia chat. Néu chiéu day hoac
ham lwong thanh phan cé ich cla than quang bién
ddi Ién nhét thi co' s& cho viéc lwa chon mang lwéi
tham do sé& dwa vao thong sé clia than quéng co dac
trwng bién dbi I&n nhét.

+ Panh gia hiéu qué hé théng thadm do

Phuwong phap théng ké: Sai sb twong dbi cla
than quéng chinh dwoc tinh toan theo dé xuét cua
Kazdan (1997) [3], Nguy&n Phuong (2006) [6]. Két
qua tinh toan trinh bay & Bang 6.

Két qua chi ra tri» lwong chi-kém than quang
chinh ¢6 sai sb dwdi 50% dbi véi cép triv lwong 122.
Do vay, théng s6 mang luéi thdam do dwoc xay
dung cho quang chi-kém mé Na Bbp-Pu Sap dam
bao d6 tin cay cho cép triv lwong 122 [2].

Bang 6. Sai s6 tuong ddi cta trit lugng quang chi-kém
than quang TQ.1
Sai sd tuong ddi (%), t=2
A An A Ay
1,31 26,64 23,48 35,54

Than quang TQ.1

+ Danh gia mat do mang Ilwéi thdm do

Phuong phéap théng ké: Mat dd mang lwéi thdm
do dwoc danh gia theo cac cong thire dwoc dé cap
trong cong trinh Nguyén Phwong (2006) [6] va mét s6
c6ng trinh ap dung [4], két qua tinh toan dwoc thé hién
& Bang?7.



NGHIEN CUPUVATRAODOI

Bang 7. Mat 46 mang lugi tham do
dua theo phuong phép théng ké

Khoang cach cdng trinh S6
(m) lugng

Mat | cong

a - dudng b - huéng a0 tr‘n;h
phuong ddc (me) | tham
do/km

2
Than qudng 60 30 180 555
TQ.1 0

Két qua tinh toan chi ra rang mang lwéi tham do
cho mé chi-kém Na Bép-Pu Sap duwoc kién nghi
dung mang lwéi dang tuyén. Khoang cach gitra cac
tuyén thdm do la 60 m, cong trinh trén tuyén cach
nhau 30 m. S& coéng trinh thdm do & 555 coéng
trinh/km?2.

Két qua xac lap mang luéi thdm do theo két qua
phén tich ham ngéu nhién én dinh: Céac thong sb
dia chat than quang cé mét méi quan hé nhét dinh
va lién quan mat thiét véi khoang cach giltra cac
cbéng trinh tham do. Dya trén thudc tinh nay, viéc
Iwa chon khoang cach gitra cac cong trinh cé mét y
nghia cho viéc Iwa chon mang lwéi tham do phu
hop cho dbi twong tham do cu thé. Do didu kién
thdm do (nhw vj tri diém quan sat, vét 16 don sach
va cong trinh thdm do) khéng phan bd ddng déu
theo mang lwéi hinh hoc; vi vay, can chuyén nhirng
gia tri thu thap tir céng trinh tham do thanh nhirng
diém co s& cta 6 mang lwa chon cho tirng ving
theo dé xuét ctia Porotov (1977) [7]. Trén co s& cac
tai lieu gbc va tai lieu da chuyén ddi, dé dam bao
dd chinh xac ctia phwong phap, ban kinh ty twong
quan R(h) dwoc thwc hién tinh toan theo dwong
phwong va hwéng dbc cho cac théong sb chiéu day
va ham lwgng chi-kém cla than quang TQ.1.

Sau khi xac lap ban kinh tw twong quan thwc
nghiém R(h), cac cong thirc theo d& xuét cla
Porotov (1977) [7], Nguyén Phwong (2006) [6]
dwoc ap dung cho xay dwng ham ngau nghién. Sau
do, tién hanh chuyén dbéi cac dwdng thuc nghiém
(R(h)) thanh dwedng ly thuyét (R*(h)) theo cong thirc
(8b) va thé hién trén Hinh H.5. Dwa vao cac biéu db
nay, xac dinh kich thwéc d&i anh hwéng (H) theo
duwdng phwong va hwéng déc than quéng.

H.5. Biéu d6 ham ngau nhién 6n dinh theo chiéu day (a, b), ham lugng

Pb-+2Zn (¢, d) cia than quang TQ.1 khu vucmé Na Bép - Pl Sap

Két qua thu duwoc cho thdy khoang cach gitra
cac tuyén tham do dwoc chon la 60+70m, khoang
céach gitra cac cong trinh trén tuyén 1a 20+30 m. S6
lwong cong trinh tham do thay dbi tr 476 dén 555
cong trinh/km?2,

Két hop sb liéu tinh toan tir phwong phap théng
ké va phwong phap ham ngau nhién cho phép xac
dinh mang lwéi tham do cho cép trlr lwong 122,
khoang cach gilra cac tuyén thdm do dwoc chon
trong khoang 60+70m, khoang cach gilra cac cong
trinh trén tuyén thay déi trong khoang 20+30m.

4. KET LUAN

»Két quad nghién ctu chi ra réng céc than
quang chi-kdm mé Na Bbp-Pu Sap cé dang thau
kinh, phan bd trong thanh tao da voi hé tng Cbc
X6. Ham lwong chi-k&m trung binh 7,48%, phan bd
theo ham phan bé théng ké loga chuan, hé sbé bién
thién (Vc) la 63,22% thudc loai khéng dong déu.
Chiéu day trung binh than quang TQ.1 13 6,6m; hé
s6 bién thién chidu day (Vm) 1a 71,74% thudc loai
khéng 6n dinh.

>Két qua tinh toan dinh lwong cac théng sb
nghién clru duwgc dbi sanh véi Théng tw
06/2017/QD-BTNMT cua B6 Tai nguyén va Moi
trwdng, cho phép xép mé chi-kém Na Bbp-Pu Sap
vao nhdm ma tham do loai I, d& thdm do loai hinh
khoang san nay nén s dung mang lwéi tham do
dang tuyén. Mang lwéi tham do thich hop cho danh
gia cép trir lwong 122 clia quang chi-kém Na Bbp -
Pu Sap la (60+70) m x (20+30) m, cu thé khoang
cach gitra cac tuyén tham do dwoc chon tr 60 m
dén 70 m; khodng céach giira cac cong trinh trén
tuyén 13 20 m dén 30 m.

»Két qua tinh toan cho phép dé xuét nhém mé
va mang lwdi tham do quang chi-kém & khu vyc
Cho Ddn noi riéng va cac khu vuc chi-kém khac cé
diéu kién dia chat twong tw O
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INVESTIGATING THE MINING GROUP CONFIGURATION AND EXPLORATION GRID
FOR LEAD-ZINC ORE IN THE NA BOP - PU SAP AREA, BAC KAN PROVINCE
Khuong The Hung, Nguyen Quoc Chien

ABSTRACT

The Na Bop-Pu Sap area, Bac Kan province is located in Northeastern Vietnam and is part of the Lo
Gam structural zone, well-known for its rich lead-zinc mineral deposits. Based on data collection and
compilation, the paper using statistical methods were applied to analyze the data and determine the
characteristics of the lead-zinc ore bodies. The study found that the lead-zinc deposits in the Na Bop-Pu
Sap area are primarily of the vein type and are located in the carbonatic rocks of the Coc Xo formation.
The ore bodies are characterized by small thickness, a vein-like structure, and a layered form, and have
been extensively explored by a comprehensive network of drilling and mining facilities. Statistical analysis
revealed that the average Pb+Zn content in the TQ.1 ore body reach 7.48% (the largest scale of lead-zinc
ore body), with a coefficient of variation (Vc) of 63.22% (unequal), and follows a standard logarithmic
distribution. The average thickness of the TQ.1 ore body was found to be 6.6m, with a coefficient of

(] CONG NGHIEP MO, SO 3 - 2023



0]
NGHIEN ClPUVATRAODOI PIA CO HOC, DIA TIN HOC, PIA CHAT, TRAC PIA /T\

variation (Vm) of 71.74% (unstable). The results of the quantification study led to the classification of the
Na Bop-Pu Sap lead-zinc mine as a type lll exploration mine. It is recommended that exploration activities
be conducted using a transect exploration network, with exploration grids of size (60+70) m x (20+30) m,
and a reserve level of 122. These results provide a foundation for suggesting a mining group and
exploration grid pattern for lead-zinc ore in the Cho Don area and other lead-zinc deposits in similar
geological settings.

Keywords: Mining exploration group, exploration grid pattern, lead-zinc ore, Na Bop-Pu Sap area.
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